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PRACTICE  OF  MEDICINE. 

DISEASES  OF  THE  HEART  AND  BLOOD- 
VESSELS. 


Before  proceeding  to  a  consideration  of  the  various  affections  of  the 
organs  of  circulation,  it  is  important  to  have  clearly  in  mind  the  essen- 
tial anatomical  and  physiological  data  relating  to  this  system,  as  they 
have  an  important  bearing  upon  accurate  clinical  work. 

L  Aiuttomy. — ^The  normal  heart  of  the  adult  male  weighs,  as  a 
rale,  from  ten  to  eleven  ounces ;  that  of  woman  from  one  to  two  ounces 
less.  The  containing  capacity  of  the  various  cavities  of  the  heart  is 
about  the  same  for  each — i.  e.,  three  fluid  ounces,  under  moderate  disten- 
tion. Slight  differences  exist,  of  course ;  the  right  side  of  the  heart  is 
more  capacious  than  the  left,  and  the  ventricles  more  than  the  auricles. 
The  thickness  of  the  cardiac  walls  varies  at  different  points.  The  walls 
of  the  left  heart  are  much  thicker  than  those  of  the  right.  The  left  ven- 
tricle at  its  centre  has  a  thickness  of  upwards  of  five  lines,  and  the  left 
auricle  about  one-third  that.  The  right  ventricle  has  walls  but  two 
lines  in  thickness,  while  the  corresponding  auricle  is  still  thinner,  its 
walls  being  but  one  line  thick. 

Okifices  of  thb  Heart.  The  orifices  of  the  heart  are  the  opening 
of  the  vena  cava  into  the  right  auricle,  the  right  auriculo-ventricular 
orifice,  also  called  the  tricuspid  orifice,  the  pulmonary  orifice  being  the 
point  of  exit  of  the  blood  from  the  right  ventricle  through  the  pulmon- 
ary artery,  the  openings  of  the  pulmonary  veins  into  the  left  auricle, 
the  left  auriculo-ventricular  or  mitral  orifice,  and  the  aortic  orifice  which 
is  the  point  of  exit  of  the  blood  from  the  left  ventricle  into  the  aorta. 

Valves.  The  valves  of  the  heart  are  stationed  at  the  auriculo- 
ventricular,  pulmonary  and  aortic  orifices.  They  consist  of  leaflets  of 
the  lining  membrane  of  the  heart,  so  arranged  as  to  prevent  the  circula- 
tion of  the  blood  in  any  other  than  a  normal  direction.  The  mitral, 
aortic  and  pulmonary  orifices  are  each  guarded  by  two  of  these  leaflets ; 
the  right  auriculo-ventricular,  or  tricuspid  orifice,  by  three. 
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The  Pericardium,  viewed  in  situ,  appears  rather  conical  in  shape, 
the  apex  being  situated  above  at  about  the  level  of  the  second  costal 
cartilage;  its  base  rests  upon  the  diaphragm,  to  the  central  tendon  and 
neighboring  surface  of  which  it  is  attached.  It  is  perforated  above  by 
the  aorta  with  its  branches,  by  the  pulmonary  vessels,  and  by  the 
superior  vena  cava.  It  is  composed  externally  of  a  tough,  fibrous  tissue, 
and  internally  of  a  serous  membrane,  which  also  envelopes  the  heart 
and  the  first  portions  of  the  great  vessels.  The  fibrous  layer  is  continued 
upon  and  merges  into  the  adventitia  of  the  vessels.  In  health  the  peri- 
cardial sac  contains  a  small  quantity  of  serous  fluid,  which  acts  as  a 
lubricant. 

Position  of  the  Heart  and  its  Relation  to  Neighboring 
Organs.  The  heart  is  unattached,  excepting  at  its  base,  where  it  is 
anchored  by  the  great  vessels.  Its  apex,  which  is  composed  entirely  of 
the  left  ventricle,  points  downward,  outward,  and  to  the  left,  coming  in 
contact  with  the  chest  wall  in  the  fifth  intercostal  space  well  within  the 
left  nipple  line  and  about  three  and  a  quarter  inches  to  the  left  of  the 
mid-sternum.  Resting  in  the  middle  mediastinum,  the  heart  occupies 
most  of  the  space  represented  superficially  by  the  sternum  and  costal 
cartilages,  but  extending  more  to  the  left,  two-thirds  of  the  organ  lying 
to  the  left  of  the  mid-sternal  line.  The  position  of  the  apex  is  not 
exactly  the  same  in  all  healthy  persons.  It  is  furthermore  modifie4  by 
the  respiratory  movements,  and  by  the  position  of  the  patient — i.  «., 
whether  he  is  lying  or  sitting.  In  the  lying  position  the  apex  usually 
rises ;  if  it  has  been  felt  in  the  fifth  interspace  while  upright,  during 
recumbency  its  stroke  may  be  appreciable  behind  the  fifth  rib.  The 
longitudinal  furrow  upon  the  anterior  surface  of  the  heart  represents  the 
line  of  division  between  the  two  ventricles.  A  transverse  groove  sep- 
arates the  auricles  from  the  ventricles. 

It  is  highly  important  for  diagnostic  purposes  to  possess  an  accurate 
knowledge  of  the  relationship  of  the  heart  and  its  various  parts,  and  of 
the  large  bloodvessels,  to  the  surface  of  the  chest.  A  line  drawn  from 
the  heart's  apex  in  the  left  fifth  interspace  to  the  second  interspace,  the 
line  intersecting  the  middle  of  the  left  second  costal  cartilage,  will  mark 
the  outer  boundary  of  the  left  ventricle.  The  outer  margin  of  the  right 
ventricle,  which  looks  downward,  may  be  fairly  well  defined  by  drawing 
a  line  from  the  point  of  juncture  of  the  fifth  right  cartilage  with  the 
sternum  to  the  heart's  apex  in  the  left  fifth  interspace.  The  right  auricle 
lies  behind  the  right  edge  of  the  sternum  and  the  right  third,  fourth  and 
fifth  costal  cartilages  and  the  included  interspaces.  The  left  auricle  occu- 
pies the  space  included  between  the  lower  edge  of  the  left  second  inter- 
costal cartilage  and  the  upper  margin  of  the  fourth  at  their  sternal  ends. 
The  groove  between  the  auricles  and  the  ventricles  corresponds  to  a  line 
drawn  from  the  upper  edge  of  the  sixth  right  costal  cartilage  to  the  left 
third  cartilage. 
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Diagram  Showing  the  Relationship  of  the  Heart  and  Great  Bloodvessels  to  the 

Anterior  Wall  of  the  Chest;  also  the  Location  of  the  Several 

Valves,  and  of  the  Areas  within  which  the  Murmurs 

Produced  at  the  Several  Valves  are  Heard. 

Tlic  direction  of  transmission  of  murmurs  is  indicated  by  arrows. 

The  mitral  area  is  indicated  by  the  circle  at  the  apex  of  the  heart ;  the  tricuspid  area  by  that  upon  the 
lower  portion  of  the  sternum  ;  while  the  aortic  area  is  at  the  base  of  the  heart,  upon  the  right ;  the  pulmonary 
upon  the  left. 
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Location  of  the  Valvbs.  The  mitral  valve  is  situated  behind  the 
sternum  near  its  left  border  and  upon  a  level  with  the  fourth  cartilage. 
The  tricuspid  valve  is  also  behind  the  sternum  on  a  level  with  the  fourth 
interspace.  The  aortic  and  pulmonary  valves  are  nearly  upon  the  same 
level,  the  latter  being  slightly  the  higher.  The  aortic  is  the  deeper 
placed,  lying  behind  the  sternum  at  its  left  edge,  partially  behind  the 
lower  portion  of  the  third  left  cartilage  and  the  third  interspace.  The 
pulmonary  valve  lies  partly  behind  the  sternum  and  partly  behind  the 
left  third  costal  cartilage. 

Posteriorly  the  heart  is  separated  from  the  vertebrae  by  the  oesophagus 
and  the  thoracic  aorta.  The  lungs  bound  it  laterally ;  the  great  vessels 
and  the  roots  of  the  lungs  are  above,  while  below,  the  diaphragm  inter- 
venes between  it  and  the  liver  and  the  stomach.  Anteriorly  it  is  sep- 
arated from  the  chest  parieties  over  most  of  its  area  by  the  lungs.  The 
exposed  surface  of  the  heart  is  lessened  when  the  lungs  are  dilated  as  by 
emphysema,  and  enlarged  when  the  lungs  are  shrunken  and  retracted, 
as  from  chronic  pulmonary  disease.  In  health  the  lungs  are  almost  in 
contact  as  low  as  the  fourth  costal  cartilages.  At  this  point  the  left  lung 
retreats  from  the  median  line,  the  border  being  represented  by  a  line 
drawn  towards  the  apex  of  the  heart. 

The  aorta  extends  upward  and  to  the  right  beneath  the  sternum, 
projecting  for  one-fourth  to  one-third  inch  to  the  right  of  that  bone  in 
the  second  and  first  intercostal  spaces.  The  ascending  aorta  in  its  first 
portion  is  covered  by  the  pulmonary  artery.  The  transverse  section  of 
the  arch  lies  beneath  the  lower  half  of  the  manubrium  sterni.  The 
superior  vena  cava  lies  behind  the  ascending  aorta,  but  extends  three- 
fourths  of  an  inch  to  the  right  of  the  sternum.  The  pulmonary  artery 
emerging  from  between  the  auricles,  extends  upward,  backward  and  to 
the  left,  approaching  the  surface  in  the  left  second  intercostal  space.  It 
then  passes  beneath  the  aortic  arch  and  divides  into  its  two  branches. 

n.  Physiology  of  the  Heart  and  Arteries.— The  continuous 
flow  of  blood  through  the  arteries,  arterioles,  capillaries  and  veins,  is 
maintained  mainly  by  the  rhythmical  contraction  of  the  heart.  For 
obvious  reasons,  the  experimental  study  of  the  heart's  action  has  been 
confined  very  largely  to  the  lower  order  of  mammalians.  In  man  but 
little  has  been  learned  excepting  from  the  heajrt's  action  as  studied  upon 
the  chest  wall,  t.  e.,  from  observation  of  the  cardiac  impulse. 

The  Heart's  Movements.  The  heart's  contraction  (or  systole)  begins 
in  the  auricles  at  an  instant  when  these  cavities  are  distended  with  blood 
which  has  been  received  from  the  large  veins.  The  contraction  extends 
downward  to  the  auriculo- ventricular  openings.  The  succeeding  con- 
traction of  the  ventricles  is  attended  by  a  closure  of  the  auriculo-ventric- 
ular  valves  and  an  opening  of  the  semilunar  valves  at  the  aortic  and 
pulmonary  orifices.    The  contractions  of  the  walls  of  the  cavities  are 
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probably  stimulated  by  their  previous  distention.  The  ventricular  systole 
discharges  the  contents  of  the  ventricles  into  the  arteries  with  consider- 
able force,  whidh  is  the  cause  of  the  arterial  impulse,  and  is  attended  by 
the  apex  beat,  i.  e.,  the  heart's  impulse  upon  the  chest  wall.  The  tilting 
forward  of  the  heart  is  due  partly  to  the  ventricular  systole,  partly  to  the 
filling  of  the  great  arteries  at  the  base,  the  latter  creating  a  point  of 
greater  fixity.  The  ventricles  also  rotate  slightly  from  left  to  right.  The 
heart's  contractions  are  repeated  in  the  healthy  adult  about  seventy-two 
times  per  minute.  The  area  upon  the  thorax  within  which  the 
normal  impulse  may  be  felt  varies  much,  being  dependent  largely  upon 
the  thickness  of  the  chest  wall.  Active  exercise  and  excitement  increase 
its  force  and  area.  The  action  of  the  right  ventricle  is  not  infrequently 
communicated  to  the  epigastrium.  During  the  systole  of  the  ventricles 
the  auricles,  which  are  contracted  at  its  beginning,  dilate  and  are  pas- 
sively filled  by  the  time  of  the  completion  of  the  ventricular  contraction. 
At  the  moment  the  auricles  are  well  filled  the  closed  ventricles  are  relax- 
ing, the  semilunar  valves  guarding  the  pulmonary  and  aortic  orifices 
closing,  and  the  auriculo-ventricular  valves  opening,  thus  permitting  the 
blood  to  flow  into  the  ventricles.  At  first  the  flow  of  blood  into  the  ven- 
tricles is  passive,  but  as  soon  as  the  auricles  begin  to  contract  it  becomes 
active ;  the  more  rapid  flow  distends  the  ventricles,  and  then  follows  the 
ventricular  systole.  So  rapid  and  regular  is  the  contraction  of  the  heart 
muscle  from  above  downward,  i,  «.,  from  the  auricles  to  the  ventricles, 
that  it  appears  almost  as  a  continuous  peristalsis.  A  graphic  study  of 
the  heart's  impulse  may  be  made  by  the  cardiograph,  an  instrument 
devised  by  Marey  and  improved  by  Sanderson,  but  which  thus  far  has 
proven  of  greater  physiological  interest  than  of  clinical  value. 

The  Heart  Sounds. — The  heart's  action  is  attended  by  certain 
sounds,  between  which  there  are  observed  intervals  of  silence.  These  we 
speak  of  as  the  first  and  second  sounds,  and  the  first  and  second  pauses, 
and  are  best  studied  in  the  order  in  which  they  occur  in  the  normal 
heart  action.    Each  possesses  characteristics  which  give  it  identity. 

The  FIRST  SOUND  is  the  most  remarkable  feature  of  the  heart's  action, 
It  is  characterized  by  its  length  (being  longer  than  the  second  sound), 
and  by  its  dull  or  less  ringing  quality.  Flint  called  it  "  booming."  It  is 
heard  over  the  entire  cardiac  region,  but  in  its  greatest  intensity  at  the 
apex  of  the  heart.  Careful  observation  enables  one  to  separate  this  sound 
into  two  elements — namely,  that  dependent  upon  muscular  contraction, 
and  that  produced  by  closure  of  the  valves. 

The  SECOND  SOUND  follows  closely  upon  the  first  or  systole  of  the 
heart,  a  barely  appreciable  interval  of  silence,  called  the  first  or  short 
pause,  intervening.  The  second  sound  is  shorter,  feebler  and  more 
elevated  in  pitch  than  is  the  first,  and  possesses  a  distinctly  valvular 
character.    It  is  heard  in  its  greatest  intensity  over  the  base  of  the  heart, 
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and  especially  so  within  a  small  area  covered  by  the  right  second  inter- 
costal space  and  cartilage  close  to  the  sternum  (the  aortic  area).  These 
statements  as  to  the  areas  of  maximum  intensity  and  diffusion  of  both 
sounds  apply  to  the  majority  of  individuals,  but  it  jnust  be  remembered 
that  departures  from  the  so-called  normal  are  observed  in  many  appa- 
rently healthy  persons. 

In  order  to  study  the  causes  of  the  heart's  sounds  it  is  necessary  that 
the  events  which  occur  at  the  moments  of  production  of  the  same,  as  well 
as  during  the  intervening  periods  of  silence,  should  be  understood.  They 
are  as  follows : 

First  Sound.  Contraction  of  the  ventricles,  sudden  tension  upon 
the  auriculo-ventricular  valves,  flow  of  blood  into  the  aorta  and  the  pul- 
monary artery. 

Second  Sound.  Dilatation  of  the  ventricles,  opening  of  the  auriculo- 
ventricular  valves,  progressive  dilatation  of  the  auricles,  closure  and  sud- 
den tension  of  the  semilunar  valves,  and  recoil  of  the  heart  and  the  great 
arteries. 

First  Pause.  Impulse  of  thei  heart,  injection  of  the  blood  into  the 
arteries. 

Second  Pause.  Continued  flow  of  blood  into  the  auricles  and  ven- 
tricles, followed  by  contraction  of  the  auricles  aud  full  distention  of  the 
ventricles ;  the  semilunar  valves  being  closed  and  the  auriculo-ventricu- 
lar valves  open. 

Respecting  the  causation  of  the  heart's  sounds  many  opinions  have 
been  advanced.  It  has  been  well  stated  by  Sansom  that  the  heart  sounds 
do  not  possess  the  character  of  musical  tones,  but  that  the  special  ele- 
ments are,  in.  the  first  sound  prolongation,  in  the  second  tension.  The 
special  feature  of  the  second,  to  which  he  directs  attention,  he  says  must 
be  due  to  the  suddenly  developed  tension  of  the  semilunar  valves  of  the 
pulmonary  artery  and  aorta,  and  in  some  degree  to  the  tension  of  the 
neighboring  arterial  walls.  The  second  sound  takes  place  just  at  the 
moment  when  the  valves  just  mentioned  are  closed  by  the  retrograde  cur- 
rent of  blood  in  the  arteries  produced  by  the  elasticity  of  the  walls  of 
those  vessels,  and  has  been  prevented  by  experimental  procedures  which 
preclude  the  possibility  of  such  closure.  A  study  of  the  causes  of  the 
first  sound  unfolds  a  more  complicated  problem.  This  sound  has  been 
shown,  especially  by  Wintrich,  to  be  compound  in  character,  being  com- 
posed, first,  of  a  note  short  in  duration,  high  in  pitch,  and  due  to  the  sud- 
den tension  of  the  auriculo-ventricular  valves ;  and  secondly,  of  a  lower 
pitched  and  prolonged  continued  sound  due  to  the  contraction  of  the 
heart  muscle.  The  tension  sound  is  believed  to  be  intensified  by  the  ten- 
sion of  the  ventricular  walls,  this  being  within  certain  limits  greater  the 
thinner  the  cardiac  walls;  and  also  by  the  opening  semilunar  valves, 
which  are  brought  into  sudden  contact  with  the  arterial  walls,  and  by  the 
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tension  communicated  to  the  walls  of  the  aorta  and  pulmonary  artery  by 
the  injected  blood  current. 

Innervation  of  the  Heart. — The  heart  muscle  is  unlike  the  vol- 
untary or  striated  muscular,  and  the  involuntary  or  non-striated  muscu- 
lar tissue,  in  both  structure  and  function.  As  compared  with  voluntary 
muscle  its  striations  are  less  distinct,  and  its  fibres  branched  and  pos- 
sessed of  a  central  nucleus,  but  devoid  of  a  sarcolemma.  While  the  heart 
muscle  is  involuntary,  its  response  to  stimuli  differs  from  that  developed 
in  voluntary  muscle,  especially  in  being  slower  and  not  developing  a 
tetanic  contraction  from  a  series  of  stimuli.  Still  the  precise  nature  of 
the  cardiac  contraction  is  yet  a  matter  of  doubt ;  i.  e.,  it  is  not  known 
whether  it  is  a  single  contraction,  a  peristalsis,  or  a  tetanus. 

The  heart  derives  its  nerve  supply  from  two  sources,  the  pneumogas- 
trie  and  the  sympathetic  nerves.  However  closely  the  movements  of  the 
heart  may  be  controlled  by  efferent  impulses  emanating  from  the  medulla, 
it  has  been  demonstrated  that  they  are  not  dependent  entirely  upon  the 
central  nervous  system,  but  that  they  are  due  in  a  measure  to  a  nervous 
mechanism  situated  within  the  walls  of  the  organ  and  consisting  of 
ganglionic  centres  associated  by  connecting  fibres.  That  such  ganglia 
are  indispensable  to  rhythmical  pulsations,  as  was  at  one  time  believed 
has  been  shown  to  be  an  error,  for  ventricles  in  which  ganglia  have  not 
been  discovered  are  capable  of  such  action.  There  is  evidence  which 
renders  it  presumable  that  the  muscular  fibres  'are  not  as  sensitive  to 
stimuli  as  are  the  contained  ganglia,  and  that  the  latter  are  under  ordi- 
nary circumstances  a  factor  in  the  production  of  rhythmical  contractions. 
The  familiar  fact  that  the  frog's  heart  beats  for  some  minutes  after  its 
removal  from  the  body,  and  that  contractions  of  the  same  may  be  re- 
excited  by  appropriate  stimuli  for  a  period  of  several  hours,  is  corrobor- 
ative of  the  above  statements.  Sufficient  observations  of  the  human 
heart  have  been  made  to  prove  that  its  physiology  approximates  that 
observed  in  other  mammalia. 

Efferent  impulses  pass  to  the  heart  from  the  medulla  by  way  of  the 
vagus  and  the  sympathetic.  Stimulation  of  the  former  slows  the  heart,  and 
if  continued  too  long,  causes  that  organ  to  stop  in  diastole.  The  oft-quoted 
fact  of  Czermak's  ability  to  arrest  the  action  of  his  heart  by  compression 
of  one  pneumogastric  nerve  between  his  fingers  and  an  osseous  tumor  upon 
one  of  the  vertebrse,  is  a  remarkable  illustration.  The  inhibitory  action 
of  the  vagus  has  been  established  beyond  question.  Experiments,  especially 
those  made  with  poisons,  suggest  that  the  vagi  act  through  certain  intra- 
cardiac ganglia,  which  are  consequently  called  inhibitory  ganglia.  The 
sympathetic  fibres,  which  come  from  the  upper  thoracic  and  cervical  por- 
tions of  the  spinal  cord  by  the  way  of  the  first  thoracic  ganglion,  possess 
an  opposite  influence;  for  they,  if  stimulated,  accelerate  the  heart's  action, 
but  do  not  increase  the  strength  of  its  contractions.    Our  knowledge  of 
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the  physiology  of  the  accelerator  nerves  is  by  no  means  as  complete  as  is 
that  relating  to  the  inhibitory  apparatus. 

The  heart's  rapidity  and  force  depend  in  some  degree  upon  influ- 
ences which  originate  outside  of  the  nervous  system.  Examples  of  this 
are  found  in  an  inadequate  supply  of  good  blood  to  the  cardiac  muscle, 
which  is  largely  dependent  upon  a  normal  condition  of  the  coronary 
arteries.  The  quantity  of  blood  upon  which  the  heart  contracts  is  by  no 
means  without  influence;  an  excess  stimulates  to  greatereffort,  but,  when 
carried  to  the  extent  of  inordinate  distention,  to  enfeeblement.  If  the 
pressure  upon  the  exterior  of  the  heart  is  materially  altered,  as  in  peri- 
cardial effusion,  there  results  incomplete  cardiac  action,  which  may  be  so 
great  as  to  amount  to  actual  cessation. 

The  Arterial  Pulse. — A  study  of  the  pulse  constitutes  one  of  the 
most  important  acts  in  clinical  investigations,  so  much  so  indeed  that  no 
case  record  is  complete  that  does  not  detail  the  departures  of  this  phe- 
nomenon from  the  normal.  The  arterial  pulse  results  from  the  intermit- 
ting pressure  exercised  upon  the  blood  current  within  the  arteries  by  the 
contractions  of  the  left  ventricle.  Each  pulsation  represents  a  ventricular 
contraction.  In  disease,  however,  all  ventricular  contractions  may  not 
be  represented  by  a  pulse  beat,  for  certain  ones  may  be  too  feeble  to  excite 
a  pulse  wave  at  a  distance  from  the  heart.  Examination  of  the  pulse 
gives  the  impression  of  a  wave  of  blood  -expanding  in  the  arterial  tube 
and  excited  by  the  injection  of  a  quantity  of  the  same  by  the  left  ven- 
tricle. The  element  of  expansion,  however,  is  more  apparent  than  real ; 
for  in  order  to  take  the  pulse  we  must  first  compress  it  between  the  finger- 
tips and  a  hard  background,  the  result  of  this  procedure  being  a  flatten- 
ing of  the  arterial  tube  between  the  pulse  waves,  the  circular  form  of  the 
vessel  being  restored  at  each  ventricular  contraction.  Examination  of 
the  pulse  is  made  by  means  of  the  tips  of  the  fingers  applied  to  some 
superficial  artery,  usually  the  radial,  or  by  means  of  the  instrument  called 
the  sphygmograph.  These  examinations  teach  us  the  frequency  and 
strength  of  the  heart's  action,  as  well  as  the  condition  of  the  walls  of  the 
artery  examined,  the  degree  of  arterial  tension,  etc.  The  fascination 
attendant  upon  the  use  of  so  many  perfected  instruments  of  precision 
creates  a  tendency  to  the  neglect  of  the  more  common-place  examina- 
tion of  the  pulse  by  the  sense  of  touch.  Frequency,  intermittency  and 
gross  changes  in  force  are  quite  readily  determined ;  but  a  careful  estimate 
of  the  duration  of  the  pulse-wave  elevations,  of  the  degree  of  arterial  ten- 
sion, especially  between  the  pulse  waves,  of  the  several  waves  as  to  relative 
force  and  orderly  succession,  and  the  detection  of  dicrotism,  is  not  so 
simple.    Certain  features  of  the  pulse  require  a  few  words  of  explanation. 

Frequency  op  the  Pulse.  Even  in  the  healthy  the  pulse- 
frequency  presents  marked  departures  from  the  normal  standard,  age 
and  personal  idiosyncrasy  being  especially  important  in  bringing  about 
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this  result.  The  ordinary  frequency  of  the  pulse  is  stated  as  72  per 
minute.  In  infancy  it  ranges  from  120  to  130  per  minute.  With  the 
failing  powers  of  old  age  it  may  again  become  more  frequent.  Abnormal 
frequency  is  said  to  exist  in  the  adult  when  the  pulse  runs  over  80. 
Rates  of  more  than  200  are  occasionally  observed,  but  must  be  regarded 
as  always  pathological.  Some  few  persons,  apparently  in  the  possession 
of  excellent  health,  exhibit  an  habitual  abnormal  frequency,  but  the 
excessive  rate  is  rarely  a  high  one.  Abnormal  frequency  as  a  result  of 
disease  is  found  in  numerous  nervous  and  febrile  affections  and  in  con- 
ditions of  debility.  It  is  also  a  prominent  feature  of  exophthalmic  goitre 
and  other  cardiac  disturbances. 

Infrequency  is  said  to  exist  if  the  pulse  of  an  adult  runs  much  below 
70.  A  pulse  ranging  between  40  and  50  is  not  of  unusual  occur- 
rence. Like  the  rapid  pulse,  a  slow  rate  may  be  pathological.  It  is 
sometimes  present  in  cerebral  lesions,  jaundice,  in  conditions  associated 
with  increased  arterial  tension,  and  during  convalescence  from  acute 
affections,  after  labor,  and  in  fatty  heart. 

Volume  op  the  Pulse.  The  fulness  or  volume  of  the  pulse  is  influ- 
enced by  a  variety  of  conditions,  but  especially  by  the  amount  of  blood 
in  the  circulatory  system,  the  capacity  of  the  left  ventricle,  the  time  occu- 
pied by  the  ventricle  in  emptying  itself,  the  amount  of  blood  in  the 
arteries,  and  the  condition  of  the  arterial  walls.  The  condition  of  the 
arteries  and  of  the  blood  pressure  has  been  duly  appreciated  only  of  late 
years.  Normally  the  bloodvessels  contain  a  quantitj'^  of  blood  suflScient 
to  exert  a  distending  influence  upon  their  walls.  The  tension  of  the 
arteries  is  due  to  the  slow  unloading  into  the  capillaries,  the  elasticity  of 
the  arteries,  the  forcible  entry  of  blood,  and  the  operation  of  vaso-motor 
forces.  These  are  the  factors  which  maintain  the  blood  pressure,  a  proper 
degree  of  which  is  essential  to  life.  The  maximum  tension  occurs  with 
the  pulse  wave  at  its  height,  the  minimum  tension  just  before  the  rise  of 
the  pulse  wave. 

Intra-arterial  tension  may  be  altered  either  in  the  direction  of 
increase  or  decrease,  giving  rise  to  high  and  low  tension  respectively. 
High  tension  is  characterized  by  a  long  wave  well  sustained.  It  is  excited 
usually  by  an  increase  in  the  peripheral  resistance  of  the  capillaries  and 
arterioles.  Obstruction  in  the  latter  occurs  in  conjunction  with  pyrexia 
and  various  cerebral  and  spinal  cord  affections ;  resistance  in  the  capil- 
laries is  observed  especially  during  the  course  of  renal  affections  and 
arterio-sclerosis.  High  tension  may  be  a  physiological  condition  in 
certain  individuals,  and  has  been  observed  as  a  family  idiosyncrasy.  It 
is  usually  accompanied  by  a  slow,  forcible  pulse,  the  innervation  of  the 
heart  being  such  that  with  a  rise  of  blood  pressure,  due  to  peripheral 
resistance,  the  cardio-inhibitory  centre  is  stimulated  by  the  pressure. 
High  tension  is  found  associated  with  BrighVs  disease  and  various  affec- 
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tions  characterized  by  the  presence  of  irritants  in  the  blood,  cg.^  gout,  and 
chronic  lead  poisoning.  It  is  present  in  some  cases  of  anaemia,  plethora,, 
pregnancy  and  many  chronic  lesions. 

A  low  tension  is  found  especially  in  fevers,  various  debilitated  states,, 
and  cardiac  degenerations.  It  may  be  physiological.  The  pulse  possesses 
certain  peculiarities  growing  out  of  the  relative  duration  and  character 
of  its  rise  and  fall.  If  the  rise  is  sudden,  the  pulse  is  said  to  be  quick  ;  if 
this  quality  is  exaggerated,  it  is  called  bounding.  If  the  vessels  are  over- 
distended  or  inelastic,  the  rise  is  slow  and  we  speak  of  the  pulse  as  slug- 
gish. If  between  the  points  of  highest  and  lowest  tension  the  finger  feela 
a  little  wave  the  pulse  is  said  to  be  dicrotic.  This  phenomenon  is  due  in 
all  probability  to  a  recoil  from  the  closed  and  tense  semilunar  valves.  It 
appears  to  be  peculiar  to  tension. 

PHYSICAL  EXAMINATION  OP  THE  OIROULATORY  ORGANS. 

Heart* — This  organ  is  interrogated  by  means  of  sight,  touch,  per- 
cussion, and  auscultation.  The  investigation  should  be  pursued  in  the 
order  indicated.  It  is  of  the  first  importance  that  the  examiner  should 
divest  himself  of  any  preconceived  ideas  he  may  have  formed  as  to  the 
condition  of  the  organ  he  is  about  to  examine,  and  proceed  methodically 
in  every  case,  noting  mentally,  or,  far  better,  upon  paper,  the  variations 
from  the  normal  which  he  discovers  in  connection  with  each  step. 
Attention  should  be  given  to  one  method  only  at  a  time,  centering  the 
attention  upon  each  feature  of  the  examination  as  if  it  were  of  more 
importance  than  any  other.  The  examiner  should  also  come  to  a  con- 
clusion, if  possible,  regarding  each  point  in  the  examination  before  pro- 
ceeding to  another,  and,  as  already  suggested,  note  the  same  in  writing. 
Considerable  experience  with  students  of  medicine  and  young  practi- 
tioners has  led  the  author  to  the  belief  that  there  is  a  tendency  to  the 
formation  of  opinions  which  are  supported  by  an  unconscious  warping 
of  the  facts,  the  result  of  a  want  of  order  in  physical  examination,  and 
a  failure  to  reach  a  conclusion  and  at  once  record  the  result  of  each  step 
as  it  is  attained. 

Inspection.  A  careful  inspection  of  the  cardiac  region  aflFords  most 
valuable  evidence,  but  is  the  method  of  physical  examination  which  ia 
most  neglected.  The  chest  should  be  bared  and  the  patient  placed  in  a 
good  light.  To  secure  accurate  information  by  this  method  it  is  essen- 
tial to  become  perfectly  familiar  with  the  topography  of  the  chest's  sur- 
face in  order  to  readily  note  the  relationship  to  superficial  landmarks  hy 
all  the  methods  of  physical  examination,  including  inspection,  percus- 
sion, auscultation,  etc.  The  relationship  of  the  intra-thoracic  organs  to- 
the  bony  walls  of  the  chest  has  been  already  considered.  It  now  remains 
to  speak  of  the  method  of  picking  out  the  more  important  ribs  and 
interspaces.    This  is  most  conveniently  done  by  placing  the  hand  upon 
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the  chest  with  the  little  finger  in  the  first  intercostal  space,  when  the 
remaining  fingers  will  readily  pick  out  the  second,  third,  and  fourth 
spaces,  with  the  thumb  resting  in  the  fifth,  which  upon  the  left  side  will 
represent  the  position  of  the  apex  beat  if  the  heart  is  in  normal  posi- 
tion. The  determination  of  the  point  at  which  the  heart  impinges 
against  the  chest  walls  is  the  most  important  piece  of  information  to  be 
derived  by  palpation  and  inspection.  It  locates  the  position  of  the 
organ,  and  moreover  gives  important  information  concerning  the  condi- 
tion of  its  muscular  substance,  for  not  only  the  position  of  the  apex  beat, 
but  its  force  also  must  be  noted.  Position  influences  the  observed  signs 
quite  materially.  Thus  the  apex  beat  may  be  somewhat  elevated  when 
the  patient  is  lying,  especially  if  the  diaphragm  is  forced  upward  by 
accumulations  of  flatus  or  ascitic  fluid.  Displacement  of  the  impulse  to 
the  left  results  from  hypertrophy  of  the  ventricles,  accumulations  of  fluid 
or  air  in  the  right  pleural  sac,  or  tumors  of  the  right  chest  or  medi- 
astinum. Similar  morbid  changes  in  the  left  chest  may  displace  the 
heart  to  the  right,  in  extreme  cases  even  to  the  right  of  the  sternum.  It 
must  be  borne  in  mind  that  in  cases  of  normal  transposition  of  the  vis- 
cera, the  apex  beat  is  found  normally  on  the  right  side  in  the  fifth  inter- 

If  the  impulse  is  abnormally  difiused  the  apex  is  represented  by  a 
line  drawn  vertically  through  the  point  of  most  distinct  impulse  which 
is  located  furthest  to  the  left.  In  the  normal  state,  with  the  patient 
lying,  the  apex  beat  may  be  invisible,  or  if  visible,  it  may  be  limited  to 
but  a  small  area.  In  thin  pexsons,  it  may  be  seen  over  a  larger  area  than 
normal,  indeed  as  high  as  the  fourth  interspace  as  well  as  in  the  fifth. 
Pulsations  are  not  normally  present  in  the  epigastrium.  Abnormal 
prominence  of  the  prsecordium  is  unusual  in  adults.  It  may  result, 
however,  from  long-continued  violent  action  of  the  heart  in  young  sub- 
jects with  elastic  chest  walls,  and  especially  those  of  a  rachitic  constitu- 
tion. Effusion  into  the  pericardium  may  also  produce  the  same 
phenomenon,  in  this  case  the  intercostal  spaces  being  widened  and 
bulging. 

The  area  of  impulse  may  be  temporarily  increased  by  mental  excite- 
ment or  physical  exertion,  and  permanently  by  hypertrophy  or  dilata- 
tion of  the  heart  or  retraction  of  the  left  lung.  When  due  to  the  latter 
condition  the  impulse  may  be  observed  as  high  as  the  third  interspace. 

The  area  of  impulse  may  be  lessened  or  obliterated  as  the  result  of 
the  accumulatioti  of  adipose  tissue,  from  simple  weakness  of  the  heart 
attendant  upon  acute  or  chronic  disease,  from  overlapping  emphysem- 
atous lung  or  from  pleural  effusion.  Pericardial  accumulation 
enfeebles,  and  later  eliminates  the  apex  beat. 

Displacement  of  the  area  of  impulse  may  be  due  to  fluid  or  air  in 
the  pleural  cavities,  pleural  effusion  producing  the  most  extreme  displace- 
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ment  met  under  any  circumstances.  If  the  accumulation  is  in  the  left 
pleural  sac  the  heart's  pulsations  may  be  visible,  even  beyond  the  right 
nipple  line ;  if  upon  the  right  side,  the  heart's  apex  may  be  carried  to  or 
beyond  the  left  axillary  line.  Free  pericardial  effusion,  if  uncomplicated, 
raises  the  apex  beat  and  removes  it  to  the  left.  Aneurism  of  the  ascend- 
ing aorta  may  move  the  heart  downward,  and  the  apex  beat  is  also  dis- 
placed by  any  lesion  which  depresses  or  elevates  the  diaphragm. 

Palpation  is  the  handmaiden  of  inspection,  for  it  is  at  once  em- 
ployed to  confirm  what  has  been  learned  by  vision.  Palpation,  however, 
gives  new  information.  It  estimates  the  force  of  the  heart's  impulse,  and 
detects  morbid  impulses,  which  may  be  of  the  nature  of  a  vibration  or 
a  thrill.  As  the  impulse  indicates  the  beginning  of  the  ventricular  con- 
traction it  is  of  value  in  determining  the  rhythm  of  cardiac  murmurs. 

The  heart's  impulse  may  be  increased  or  diminished  in  force.  An 
increase  of  force,  not  due  to  temporary  excitement,  is  generally  dependent 
upon  hypertrophy,  the  increase  being  in  direct  proportion  to  the  degree 
of  enlargement  present,  if  dilatation  and  mural  degeneration  are  absent. 
If  the  left  ventricle  is  especially  involved,  the  impulse  is  powerful  and 
extends  downward  and  to  the  left,  occupying  the  sixth,  seventh  or  eighth 
intercostal  space.  The  force  of  the  impulse  is  expended  in  the  line  of 
the  longitudinal  axis  of  the  heart;  whereas,  if  the  right  ventricle  is 
mainly  attacked,  the  increase  of  impulse  will  be  more  especially  trans- 
verse and  will  extend  downward  in  the  line  of  the  sternum,  often  involv- 
ing the  epigastrium.  If  the  increase  in  area  is  out  of  proportion  to  the 
increase  in  force,  the  evidence  is  in  favor  of  dilated  heart,  and  the  cardiac 
impulse  conveys  the  impression  of  weakness.  As  hypertrophy  and  dila- 
tation are  usually  combined,  it  often  requires  a  careful  estimate  of  the 
physical  signs  and  symptoms  to  determine  the  relative  proportion  of 
each  factor.  The  purer  the  hypertrophy,  the  greater  is  the  increase  in 
the  heart's  force,  until,  in  typical  cases,  the  maxium  degree  of  heart 
power  is  reached.  With  the  supervention  of  dilatation  the  impulse  is 
gradually  weakened  and  the  area  of  impulse  increased,  until  in  cases 
of  marked  dilatation  the  force  of  the  beat  is  reduced  to  a  minimum, 
notwithstanding  its  increase  in  area. 

Palpation  also  detects  adventitious  impulses,  e.  g,  (1)  in  the  form  of 
a  thrill  dependent  upon  valvular  disease  and  therefore  associated  with 
endocardial  murmurs ;  and  (2)  as  exocardial  friction  fremitus.  Those 
due  to  endocardial  disease  have  been  called  fremisaemmt  cataire 
(Laennec).  These  sensations  communicated  to  the  examining  hand  may 
be  felt  during  any  portion  of  the  cardiac  cycle.  I  cannot,  in  closing  the 
subject  of  palpation,  impress  too  strongly  upon  the  reader  its  importance, 
for  it  is  truly  surprising  to  note  how  much  information  the  expert  will 
obtain  by  simply  applying  the  hand  to  the  prsecordium. 

Percussion.    The  superficial  and  deep  cardiac  spaces  may  be  deter- 
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mined  by  percussion.  For  the  former  it  is  only  necessary  to  outline  the 
receding  anterior  border  of  the  left  lung,  which  is  marked  by  a  begin- 
ning resonance  to  the  left  of  the  area  of  cardiac  dulness.  It  may  also  be 
defined  by  observation  of  the  vocal  resonance,  which  disappears  at  the 
edge  of  the  lung.  The  deeper  cardiac  space  is  marked  out  by  light  per- 
cussion, which  yields  slight  but  appreciable  dulness.  Considering  first 
the  superficial  cardiac  area  of  dulness,  it  may  be  noted  that  it  is  modi- 
fied by  affections  of  the  pulmonary  structure  of  such  a  nature  as  alter 
the  bulk  of  the  lungs,  viz.,  emphysema,  collapse,  fibroid  disease,  etc. 
As  causes  of  an  increased  area  of  dulness,  hypertrophy  and  dilata- 
tion rank  first.  The  directions  of  increase  have  been  considered.  A 
rapid  and  easy  method  of  determining  enlargement  of  the  heart  is  by 
percussing  in  a  vertical  line  at  the  left  of  the  sternum  (to  avoid  the 
great  vessels),  and  horizontally  along  the  inferior  border  of  the  fourth 
rib.  An  increased  area  of  dulness,  due  to  fluid  in  the  pericardium,  pre- 
sents a  cone-shape,  with  the  apex  above.  The  lungs  may  be  pressed 
apart  by  a  large  accumulation,  and  the  dulness  be  increased  above  the 
base  of  the  heart,  and  to  the  left  of  the  apex  beat. 

It  must  be  remembered  that  dulness  varies  in  quality  in  difierent 
individuals.  This  is  due  to  the  amount  of  fat,  and  the  condition  of  the 
bony  framework.  The  importance  of  judging  of  the  degree  of  dulnes& 
by  comparison  of  the  note  elicited  with  one  developed  at  a  correspond- 
ing point  upon  the  opposite  side  of  the  chest  is  apparent.  The  degree 
of  resistance  should  be  considered.  This  is  determined  by  the  amount 
of  yielding  of  the  parieties  under  the  stroke  of  the  plessor,  as  well  as  by 
pressure  with  the  fingers. 

Auscultation.  A  systematic  study  of  the  normal  heart  sounds 
must  precede  a  satisfactory  practice  of  auscultation.  The  location  of  the 
various  valves  has  been  considered,  but  it  may  be  stated  in  short,  in 
this  place,  that  they  are  all  intersected  by  a  line  drawn  from  the  upper 
edge  of  the  left  third  costal  cartilage  at  its  junction  with  the  sternum,  to 
the  right  fourth  interspace  near  the  sternum.  While  endocardial  mur- 
murs are  all  produced  within  an  area  of  much  less  than  an  inch,  they 
are  conducted  to  and  heard  most  distinctly  at  points  upon  the  surface  of 
the  chest  which  are  in  some  instances  at  quite  a  distance  from  the  valve 
— e.  g.,  mitral  murmurs  are  heard  best  at  the  heart's  apex ;  aortic  mur- 
murs in  the  right  second  interspace  near  to  the  sternum,  or  over  the 
right  second  costal  cartilage ;  tricuspid  murmurs  over  the  lower  extremity 
of  the  sternum ;  and  those  developed  at  the  pulmonary  valve,  in  the  left 
second  intercostal  space  at  the  sternal  edge. 

The  heart  sounds  should  be  studied  both  in  respect  to  amount  or 
qaantity,  and  character.  Both  sounds  are  increased  from  excitement  or 
exertion,  particularly  in  young  persons  with  thin  elastic  chest  walls.  In 
these  cases  there  is  a  parallelism  existing  between  the  increase  in  the 
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sound  and  in  the  impulse,  whereas  in  structural  disease  of  fhe  heart — 
e.  g.,  hypertrophy — one  sound  is  influenced  more  than  tlie  other.  Changes 
in  the  quantity  of  the  second  sound  are  also  readily  detected,  and  by 
comparison  of  the  aortic  and  pulmonary  second  sounds,  one  of  these 
may  be  found  to  preponderate.  As  these  sounds  are  normally  of  nearly 
the  same  intensity,  an  excess  of  one  indicates  hypertrophy  of  the  related 
ventricle,  such  hypertrophy  being  due  to  obstruction.  The  cause  of  the 
obstruction  is  the  actual  factor  in  the  production  of  the  accentuation. 

The  influence  of  pulmonary  disease  and  afiections  of  the  mitral 
valve  in  the  production  of  hypertrophy  of  the  right  ventricle,  increased 
pulmonary  tension,  and  accentuation  of  the  pulmonic  second  sound, 
and  of  chronic  nephritis  in  the  development  of  hypertrophy  of  the  left 
ventricle,  increased  tension  of  the  systemic  vessels,  and  accentuation  of 
the  aortic  second  sound,  are  well  known. 

The  quantity  is  diminished  in  all  conditions  of  debility,  the  deprecia- 
tion in  power  being  more  pronounced  in  the  first  sound.  When  both 
sounds  are  impaired,  it  suggests  the  interposition  of  some  substance 
between  the  heart  and  the  ear  of  the  examiner,  and  this  may  be  un- 
usually thick  muscular  parietes,  accumulations  of  fat  upon  the  surface 
of  the  chest,  or  pericardial  effusion. 

For  a  study  of  alteration  in  the  character  of  the  heart's  sounds, 
and  a  consideration  of  cardiac  murmurs,  the  reader  is  referred  to  the 
section  upon  valvular  disearSe. 

The  Sphygmograph  and  its  Uses. — While  not  recommending  the 
sphygmograph  as  a  necessary  part  of  a  clinician's  outfit,  I  must  speak 
very  favorably  of  its  use  in  practice.  It  is  true  that  the  educated  touch 
can  discern  nearly  all  of  the  information  of  which  this  instrument  is 
capable,  but  then  very  few  physicians  ever  attain  such  skill,  and  even 

then  only  after  years  of  study  and 
practice.  The  main  objection  to  its 
use,  advanced  by  the  busy  practi- 
tioner, is  "lack  of  time ; "  an  objec- 
tion that  has  no  foundation  in  the 
application  of  Dudgeon's  sphygmo- 
graph. 

Several  sphygmographs  have 
been  before  the  profession  for  a 
number  of  years,  those  of  Marey, 
Pond  and  Dudgeon  having  been 
received  with  most  favor.  Of  these 
the  latter  is  the  only  one  that  can 
possibly  be  used  satisfactorily,  be- 
4^^  cause  it  is  accurate  in  the  informa- 
Fio.  1.— Dudoeon'8  Sphtomoobaph.       tion  it  gives,  occupies  such  small 
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bulk  as  to  be  portable,  and  its  mechanism  is  so  simple  that  it  is  readily 
applied,  and  can  be  repaired  by  any  watchmaker!  It  is  the  invention 
of  Dr.  R.  E.  Dudgeon,  the  honorary  president  of  the  World's  Homoeo- 
pathic Congress  of  1891. 

Successful  tracings  made  by  this,  as  by  all  other  sphygmographs, 
depend  in  great  measure  upon  the  skill  of  the  observer.  Careful  attention 
to  detail  in  its  application  is,  therefore,  necessary.  Either  arm  may  be 
selected  for  examination.  It  is  important  that  the  wrist  be  thoroughly 
bared,  and  that  the  clothing  does  not  bind  at  any  portion  of  the  limb. 
It  is  well  to  have  the  elbow  rest  easily  on  the  edge  of  a  desk.  The  first 
step  in  the  adjustment  of  the  instrument  consists  in  applying  the  metal 
button,  which  works  the  writing  lever,  accurately  over  the  radial  artery, 
a  procedure  that  sometimes  requires  more  knack  than  at  first  sight  seems 
necessary.  The  novice  will  do  well  if  he  first  determines  the  position  of 
the  artery  by  touch,  and  then  with  an  aniline  pencil,  marks  lines  on  each 
side  of  it.  He  now  has  the  spot  on  which  the  button  is  to  go  accurately 
delineated.  The  instrument  is  next  placed  in  situ^  the  box  containing 
the  clockwork  resting  upon  the  elbow  side.  The  strap  by  which  the 
instrument  is  held  in  place  is  then  tightened;  and  when  it  is  found  that 
the  writing  lever  is  working  well,  secured.  Most  books  teach  that  the 
strap  should  be  tightened  to  a  degree  which  will  give  the  most  marked 
movements  of  the  lever.  This  is  a  mistake,  for  the  most  information  can 
only  be  obtained  from  tracings  taken  under  difierent  degrees  of  pressure. 
My  advice  is  to  start  with  the  minimum  pressure  that  will  give  charac- 
teristic pulse  tracings.  Then,  without  removing  the  instrument  from  its 
position,  subsequent  tracings  under  heavier  pressures  can  be  taken  simply 
by  regulating  the  lever  attached  to  an  eccentric.  It  is  generally  best  to  take 
four  tracings.  The  patient's  fingers  should  be  slightly  flexed.  Whether 
or  not  the  hand  should  be  extended  at  the  wrist  will  depend  very  much 
upon  the  amplitude  of  the  movements  of  the  needle.  I  would  say  that 
that  degree  of  extension  which  will  secure  the  most  marked  movements 
is  the  one  to  adopt.  The  position  of  the  hand,  however,  has  considera- 
ble to  do  with  the  portion  of  the  paper  on  which  the  lever  writes.  Some- 
times the  needle  does  not  reach  suflSciently  far  on  to  the  paper  to  give  a 
complete  tracing,  in  which  case  the  difficulty  may  be  readily  obviated  by 
extending  the  hand  at  the  wrist. 

Next,  the  slips  of  prepared  paper  are  placed  between  the  rollers  of 
the  instrument,  the  clockwork  started,  and  the  tracing  is  made. 

Thb  Preparation  of  the  Paper.  For  taking  the  tracing  slips  of 
smoked  paper  are  required.  These  are  about  six  inches  in  length  and 
about  fifteen-sixteenths  of  an  inch  in  width.  The  paper  selected  should 
have  a  hard,  smooth  finish.  The  edges  of  the  slips  should  be  perfectly 
true,  otherwise  they  will  not  follow  a  straight  course  in  passing  through 
the  instrument,  and  the  tracing  will  suffer  in  accuracy.    To  prepare  the 


Digitized  by 


Google 


24     PHYSICAL  EXAMINATION  OF  THE  CIRCULATORY  ORGANS. 


papers  for  use,  they  are  smoked  over  a  small  piece  of  burning  cam- 
phor, a  piece  of  tin  for  holding  them  during  this  process  coming 
with  each  instrument.  The  tracing  taken,  it  should  at  once  be  marked 
with  the  name  of  the  patient  and  the  date  of  the  observation.  To  pre- 
serve it,  it  should  be  treated  with  a  rapidly-drying  varnish.  For  this 
purpose  employ  a  half-pint  wide-mouth  bottle  containing  a  saturated  solu- 
tion of  gum  damar  in  equal  parts  of  gasoline  and  benzine.  Into  this 
dip  the  tracing,  removing  it  at  once,  and  laying  it  aside  to  dry.  In  the 
course  of  two  or  three  minutes  it  can  be  put  away  or  pasted  in  one's 
record-book. 

The  Advantages  of  the  Sphygmograph.  The  most  important 
advantage  to  be  gained  by  the  use  of  the  sphygmograph  is,  that  when 
used  in  conjunction  with  the  sense  of  touch  it  teaches  the  fingers  how 
and  what  to  feel.  It  also  puts  the  character  of  the  pulse  on  record,  and 
makes  possible  accurate  comparisons  of  its  condition  from  day  to  day. 
It  shows  at  a  glance  the  force  of  the  heart-beats,  readily  discloses 
the  slightest  arrythmia,  discovers  the  state  of  vascular  tension,  and, 
when  taken  in  conjunction  with  other  physical  evidences  of  disease,  aids 
in  determining  the  condition  of  the  bloodvessels,  the  state  of  the  periph- 
eral circulation,  and,  in  some  cases,  assists  in  the  diagnosis  of  valvular 
diseases  of  the  heart. 

The  Normal  Sphygmographic  Tracing.  The  features  of  the  nor- 
mal pulse  curve  are  given  in  the  accompanying  figure  (Fig.  2),  which  is 

taken  from  Sansom's  admirable  work  on  the 
heart  and  aorta.  The  first  portion  of  the 
curve  (oft)  is  variously  designated  the  •"  up- 
stroke," the  "percussion  stroke,"  etc.  It  is 
nearly  vertical  and  corresponds  to  the  rapid 
distention  of  the  artery  which  attends  the  en- 
trance of  the  blood  expelled  by  the  contraction 
of  the  left  ventricle.  The  nature  of  the  mechan- 
ism employed  for  tracing  the  pulse  is  such  that 
the  lever  does  not  accurately  follow  the  changes 
in  the  artery,  being,  in  this  first  step  of  the 
sphygmogram,  tossed  too  high  and  followed  by 
a  sudden  descent,  thus  forming  the  acute  angle  (abc).    This  rapid  fall 


Fig.  2.— Typical  Pulse 
Wave.    (Alter  Sansom.) 


Fio.  3.— Normal  Pume  Tracing. 
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continues  until  the  part  of  the  instrument  in  contact  with  the  artery  is 
again  caught  by  the  still  swelling  vessel  when  the  tracing  lever  again 
ascends,  forming  the  second  or  tidal  wave  {cde).  The  first  wave  (abc)  is 
known  as  the  "  primary ''  or  "  summit  wave."  The  summit  and  tidal  waves 
are  in  reality  one,  and  would  so  appear  were  the  lever  to  actually  follow 
the  movement  of  the  artery.  The  succeeding  wave  on  the  down-stroke 
is  designated  the  "  dicrotic  "  wave,  and  has  received  a  variety  of  explan- 
ations. That  which  attributes  it  to  the  rebound  at  the  time  of  the  closure 
of  the  aortic  valves  seems  to  be  more  generally  accepted  than  any  other. 

The  different  events  taking  place  during  the  course  of  the  tracing 
may  be  thus  summarized  :  {abed)  the  ventricular  systole ;  the  notch  at  e, 
generally  known  as  the  aortic  notch,  marks  the  time  of  closure  of  the 
aortic  valves ;  (efg),  the  ventricular  diastole. 

Alterations  in  the  "Upstroke,"  or  Percussion  Stroke.  The 
alterations  in  the  up-stroke  consist  in  changes  pertaining  to  its  amplitude, 
its  obliquity  and  its  freedom  from  breaks.  The  amplitude  of  the  stroke 
Taries  within  considerable  limits  in  health.  Its  height  depends  upon 
the  suddenness  of  the  contraction  of  the  left  ventricle  and  the  volume  of 
blood  expelled  at  each  systole.  Increased  obliquity  of  the  up-stroke  in- 
dicates labored  or  weak  action  of  the  left  ventricle,  or  obstruction  to  the 
onward  flow  of  blood  either  at  the  aortic  orifice,  or  in  one  of  the  blood- 
vessels. It  is  observed  under  normal  conditions  when  a  considerable 
deposit  of  subcutaneous  fat  intervenes  between  the  artery  and  the  button 
of  the  sphygmograph.  When  the  obliquity  persists  under  different 
degr^  of  pressure,  weakness  of  the  left  ventricle  is  indicated. 

Sphygmographic  Evidence  of  Increased  Arterial  Tension.  In 
high  arterial  tension  the  vessels  are  maintained  in  a  distended  condition 
longer  than  normal,  the  systole  of  the  left  ventricle  being  prolonged. 
This  is  exhibited  in  the  sphygmographic  tracing  by  a  broad  flat  summit 
wave.     The  dicrotic  wave  is  less  marked  than  normal  and  may  even  be 


a  b 

FiQ.  4.— Pulse  of  Prolonged  Tension.    In  b  the  Increased  Height  of  the  Curve 

UNDER  Greater  Pressure  than  in  a  is  well  Shown. 

effaced.  It  occupies  a  relatively  high  position  on  the  down-stroke  of  the 
tracing,  which,  by  the  way,  has  a  gradual  slope.  Alterations  in  the  de- 
gree of  pressure  show  that  the  maximum  tracings  are  obtained  as  the 
pressure  is  increased.  The  amplitude  of  the  tense  pulse  is  not  great  un- 
less the  quantity  of  blood  in  circulation  is  large.  In  some  cases  the  pulse 
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A  B  C  0 


Fio.  5.— Anacrotic  Pulse.    (After  Landois  &  Sterling.) 

is  anacrotic,  a  condition  in  which  the  summit  is  broad  and  flat,  bu 
slopes  upward  from  the  top  of  the  up-stroke.  Sometimes  there  is  a  sligh 
notch  between  the  cessation  of  the  up-stroke  and  the  beginning  of  th 
summit  wave.  The  anacrotic  pulse  is  observed  also  in  ^aortic  stenosi 
and  in  the  arteries  of  paralyzed  limbs.     It  has  been  observed  in  healtl 


Fig.  6.— Pulse  of  Low  Tension. 


after  a  cold  bath.  To  use  the  words  of  Sansom  :  "  It  indicates  the  pro- 
longed effort  of  the  left  ventricle  against  an  obstruction,  but  it  rather 
shows  that  the  ventricle  is  equal  to  the  increased  labor.  When  the  ven- 
tricle fails  the  bulging  of  the  tidal  wave  is  no  longer  observed,  the  sum- 


FiG.  7. — Dicrotic  Pulse,  in  Patient  Convalefcknt  from  Typhoid  Fever. 

mit  of  the  trace  becomes  flat  and  dicrotism,  which  we  consider  to  have 
an  unfavorable  significance,  may  be  manifested." 

Sphygmographic  Evidence  of  Low  Arterial  Tension.  Naturally 
the  conditions  observed  in  low  arterial  tension  are  the  reverse  of  those 
described  as  belonging  to  heightened  tension.    The  summit  wave  forms 


Fig.  S.—Hyperdicrotic  Pulse. 
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an  acute  angle  ;  the  dicrotic  wave  is  prominent  and  occupies  a  low  position 
CD  the  down-stroke,  in  some  cases  even  being  so  low  and  so  well  marked 
as  to  make  the  pulse  appear  almost  like  an  alternation  of  strong  and  weak 
beats.  The  maximum  tracings  are  obtained  under  low  degrees  of  press- 
ure with  the  instrument. 


Fig.  9. — Showiso  Diffebekceb  in  PuiiSB  TBAoiNGfl  in  a  Case  of  Brachial 

Neuralgia,    a.  TRACiiro  of  thb  Right  Radial  Pulbe.    6.  Tracing 

OF  THE  Left  Radial  Pulbe  (Affected  Side). 

The  sphygmographic  evidences  of  arrhythmia,  slow  pulse,  palpita- 
tion, tachycardia,  and  valvular  diseases  will  be  described  in  the  sections 
devoted  to  the  consideration  of  these  troubles. 

THERAPEUnOS  OP  OARDIAO  AFFECTIONS. 

In  beginning  the  treatment  of  cardiac  derangements,  and  especially 
that  of  chronic  lesions,  it  is  well  to  determine  a  priori  what  degree  of 
success  can  be  reasonably  expected  from  the  application  of  therapeutic 
measures.  It  is  also  important  to  make  an  estimate  of  the  degree  of 
improvement  which  may  be  expected  within  a  given  time,  or  anxiety  for 
the  welfare  of  the  patient  may  lead  to  changes  in  the  treatment  with 
unnecessary  frequency, — a  very  common  error  in  the  treatment  of  dis- 
eases of  the  heart.  Id  many  affections  of  this  organ,  and  these  consti- 
tute a  large  percentage  of  cardiac  and  cardio-vascular  affections,  it  is 
only  possible  to  relieve  symptoms  and  prolong  life  for  a  greater  or  less 
length  of  time ;  while  in  others,  rigid  adherence  to  correct  principles  of 
treatment  may  result  in  apparent  or  complete  restoration  of  the  integrity 
of  tlie  organ. 

Before  prescribing  medicines  for  affections  of  the  circulatory  system, 
the  habits  of  the  patient  as  to  eating,  exercise,  rest,  etc.,  should  be 
determined,  also  the  degree  of  addiction  to  tobacco,  alcoholic  beverages, 
coffee,  tea  and  other  substances  having  a  known  influence  upon  the  heart 
and  bloodvessels.  It  is  also  important  for  prognostic  and  therapeutic 
reasons  to  carefully  determine  the  nature  and  extent  of  associated  lesions, 
especially  such  as  involve  the  lungs.  Aside  from  homoeopathic  treat- 
ment, certain  adjuvants  are  of  value  in  occasional  cases.  Failing  circu- 
lation so  commonly  designated  "heart  failure"  is  one  of  the  most  fre- 
quent conditions  we  are  called  upon  to  treat  in  association  with  chronic 
heart  lesions,  as  well  as  in  acute  febrile  diseases.    The  measures  adopted 
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for  the  control  of  the  primary  affections  are  the  essential   ones    for 
strengthening  the  enfeebled  heart.  We  are  nevertheless  frequently  obliged 
to  prescribe  directly  for  the  relief  of  the  cardiac  weakness,  ignoring  in 
some  degree,  measures  of  treatment  of  a  more  radical  sort.    Various 
remedies,  especially  arsenicum,  cactus^  convaUaria,  digitalia,  kalmia,  lilium 
tigrinum^  spigdia,  etc.,  are  valuable  for  weak  heart,  but  for  a  limited 
period  of  time  must,  in  occasional   instances,  be  replaced   or  supple- 
mented by  agents  which  have  a  most  positive  and  immediaie  influence 
upon  the  heart's  power.    Alcohol  is  perhaps  the  most  important  of  this 
class  of  remedies.    It  possesses  the  further  advantage  of  being  in  some 
degree  a  food,  as  well  as  stimulating  the  digestive  process.      Unless 
urgency  is  great,  it  should  always  be  prescribed  with  the  food.    Wine, 
whisky  and  brandy  are  most  employed.    The  stronger  alcoholics,  and 
champagne,  are  preferred  for  very  rapid  circulatory  failure  such  as  exists 
in  collapse.    Alcoholics  should  always  be  prescribed  upon  indications, 
their  influence  carefully  noted,  and  the  dosage  regulated  accordingly. 
The  hypodermatic  injection  of  whiskey  or  brandy  is  admissible  when  the 
symptoms  are  of  a  most  urgent  character.    Applications  of  heat,  dry  or 
moist, — in  the  form  of  the  general  or  local  bath,  hot  water  bottles  and 
bags,  and  still   more  important,  the   direct  application  of  heat  or  of 
irritants  such  as  a  large  mustard  plaster  to  the  region  of  the  heart, 
frictions  or  flagellations  of  the  prsecordium,  inhalations  of  ammonia,  gen- 
eral frictions,  transfusion  of  blood  or  the  injection  of  the  normal  saline 
solution,  inhalation  of  nitrite  of  amyl,and  hypodermatic  administration 
of  ether,  or  nitro-glycerin — all  stimulate  the  heart  to  greater  activity  and 
are  occasionally  useful.    Their  action  is  but  transitory.  The  drugs  being 
quickly  eliminated,  are  available  only  when  rapid  and  temporary  action 
is  desirable.     While  nitro-glycerin   is  rapid  in  its  action,  it  is  better 
adapted  to  prolonged  administration  than  are  many  of  the  foregoing.    At 
the  head  of  the  cardiac  tonics  stands  digitalis^  a  most  valuable  drug,  but 
greatly  abused  by  reason  of  its  frequently  favorable  action  in  a  certain 
class  of  cases  characterized  by  organic  weakness  of  the  heart  walls. 
From  three  to  ten  or  more  minims  of  the  tincture  are  given  several 
times  in  the  course  of  the  twenty-four  hours  to  secure  its  physiological 
effect.    It  is  pre-eminently  indicated  in  dilatation  of  the  heart  when  the 
action  of  that  organ  is  feeble,  rapid,  and  disturbed  in  rhythm.    Belong- 
ing to  the  same  class  are  agaricin,  strophanthus,  convcMwria^  adonis  vemdiSf 
sulphate  of  sparteine^  caffeine,  and  strychnia. 

At  the  present  time  strychnia  is  attaining  great  popularity  as  a 
remedy  for  failing  heart  in  acute  disease  and  is  usually  administered 
hypodermatically  in  doses  of  from  one-hundredth  to  one-fiftieth  of  a 
grain.  Its  value  in  some  cases  of  pneumonia  and  typhoid  fever  is 
undoubted. 

Remedies  which  depress  the  hearts  action  are  but  rarely  useful.    In 
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this  class  may  be  mentioned  aconite  and  verairum  viride  as  the  most  prom- 
inent. Tartar  emetic  and  hydrocyanic  acid  are  rarely  used  at  the  present 
time.  Bloodletting  is  still  considerably  employed  by  the  old  school,  but 
is  of  most  doubtful  ultimate  utility. 

Remedies  acting  upon  the  bloodvesseU.  The  most  valuable  agents 
under  this  head  are  such  drugs  as  dilate  the  arteries,  this  being  a  feature 
of  the  so-called  vascular  stimulants.  The  dilating  influence  of  some 
drugs  is  very  rapid  and  pronounced,  particularly  is  this  true  of  nitrite  of 
aniyl  and  nitro -glycerin.  Other  nitrites  exert  the  same  action,  but  to  a 
minor  degree.  Belladonna  and  its  alkaloid  atropine  are  also  prominent 
members  of  this  group,  but  acting  more  especially  upon  the  peripheral 
vessels.  Heat,  locally  or  generally  applied,  also  increases  the  lumen  of  the 
arteries.  The  advantage  to  be  gained  from  the  use  of  these  drugs  is  that 
they  enable  the  weakened  heart  to  act  to  better  advantage  under 
decreased  peripheral  resistance. 

Contraction  of  the  arteries  follows  upon  the  application  of  cold  or  the 
administration  of  ergot,  ergotine,  hydroMis,  hydrastinine  hydrocUorate, 
hamamelis  and  strychnine. 

Cardiac  remedies. — In  the  following  pages  will  be  presented  a  short 
rehearsal  of  the  indication  for  the  more  important  heart  remedies.  No 
attempt  will  be  made  to  completeness,  the  idea  being  to  present  merely 
a  concise  resume  of  the  subject.  The  more  important  medicines  for  the 
weak  heart  are : 

Digitalis,  which  is  so  much  used  in  cases  of  weak  heart  for  its  physi- 
ological influence  that  there  is  a  tendency  to  overlook  it  as  a  remedy 
prescribed  strictly  on  symptomatic  indications.  Baehr  lauded  it  for  the 
less  intense  forms  of  rheumatic  inflammation,  especially  pericarditis, 
and  other  observers  have  corroborated  his  observations ;  but  I  have  not 
been  able  to  satisfy  myself  that  it  exercises  a  decided  influence  over 
inflammatory  action.  It  has  appeared  useful  in  pericarditis  in  the  stage 
of  liquid  efiusion,  i.  e.,  after  the  heart  has  become  oppressed,  and  from 
the  banning  of  the  attack  in  some  subacute  cases.  For  dropsy  of  the 
pericardium  it  may  be  effectual,  but  usually  in  the  form  of  the  infusion 
given  in  diuretic  doses.  It  sometimes  mitigates  the  symptoms  of  the 
"  gouty  "  or  "  fibroid  "  heart,  and  is  useful  in  dilated  heart  even  when 
prescribed  in  small  doses.  The  pulse  is  small,  weak,  disturbed  in 
rhythm,  and  may  be  intermitting.  There  is  a  faint  hollow  feeling  in  the 
epigastrium  and  sensations  in  the  cardiac  region  causing  anxiety.  The 
breathing  is  oppressed,  with  a  feeling  of  inability  to  fill  the  lungs  with 
air.  There  may  be  weakness  and  heaviness  of  the  left  arm,  and  the 
skin  is  often  cyanotic. 

Cactus  grandiflorus  is  applicable  mainly  to  organic  affections  of  the 
heart  It  is  oft^n  an  admirable  "  heart  tonic ''  when  given  upon  its  indi- 
cations and  in  minute  doses,  increasing  the  force  and  eflBdency  of  the 
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ventricular  contractions.  It  is  not,  however,  useful  even  in  a  majority  of 
the  cases  of  weak  heart.  There  is  a  tendency  in  the  dominant  school  to 
look  with  disfavor  upon  remedies  of  this  class,  which  do  not  improve  the 
heart's  strength  in  nearly  all  cases ;  but  in  the  author's  experience  the 
most  remarkable  results  in  this  line  have  been  attained  by  the  use  of 
medicines  which  in  the  frequency  of  their  favorable  action  cannot  com- 
pare with  digitalis,  which  is  by  common  consent  recognized  as  the  type. 
The  sensation  of  constriction  "  as  if  the  heart  were  squeezed  by  a  hand  " 
is  the  most  important  subjective  symptom  of  cactus  and  may  lead  to  its 
use  also  in  functional  disorders.  It  is  also  indicated  by  severe  pain, 
which  may  be  of  a  shooting  character  and  attended  by  symptoms  of  cir- 
culatory failure,  viz.,  feeble,  small,  intermittent  pulse,  cold  sweat,  etc.  In 
the  cases  I  have  met,  the  pain  has  not  been  apparently  due  to  inflamma- 
tion. In  myocarditis  and  acute  valvular  diseases,  cactus  has  been  of 
great  service  when  there  was  general  slight  OBdema,  and  a  dusky  color  of 
the  extremities.  While  the  dilutions  often  afford  relief,  the  best  results 
have  been  obtained  from  the  tincture  in  drop  doses  frequently  repeated. 
Doses  of  five  to  ten  drops  of  the  tincture  every  three  to  six  hours,  give, 
in  some  instances,  better  results. 

Strophanthus,  while  much  used  in  the  tincture,  for  weak  heart  is 
valuable  also  in  smaller  doses  for  the  hypertrophied  irritable  heart  with 
tense  arteries  and  free  discharge  of  clear  urine. 

Sparteine  mlph.  is  admirably  suited  to  the  feeble  heart,  occasionally 
met  in  nervous  or  hysterical  persons,  unaccompanied  by  signs  of  valvular 
or  indeed  of  organic  trouble  of  any  kind.  Also  for  some  cases  of  myocar- 
dial degeneration.  In  one  case  seen  by  the  author,  a  neurotic  lady  48 
years  of  age  who  was  passing  through  the  climacteric  period  had  been 
confined  to  her  room  for  seven  months.  She  had  had  alarming  attacks 
of  heart  feebleness  with  apparent  unconsciousness.  The  heart  action  was 
feeble,  the  pulse  small.  She  entirely  recovered.  Another  lady  aged  46 
years  who  had  been  subject  to  similar  attacks  for  several  years  was 
promptly  relieved  and  finally  recovered.  The  first  decimal  trituration 
was  administered  four  times  daily  in  each  instance. 

Agariein.  The  influence  of  this  drug  upon  the  heart  was  first  made 
known  by  the  author.  It  is  a  heart  tonic  of  the  highest  order  and  has, 
in  the  hands  of  many  observers,  proven  useful  in  dilatation  of  the  heart 
associated  with  emphysema  of  the  lungs.  It  has  also  given  good  results 
in  the  heart  feebleness  attendant  upon  acute  infectious  diseases,  especially 
typhoid  fever  and  pneumonia.  The  occurrence  of  profuse  sweating 
strengthens  the  probability  of  a  good  result.  Twitching  of  muscles  is  an 
invaluable  indication.  I  have  frequently  observed  good  results  in  cases 
of  weak  heart,  in- elderly  people,  with  arrhythmia,  and  an  absence  of  val- 
vular murmurs.  The  first  decimal  trituration  has  been  employed  in 
most  instances. 
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CkmvdUaria  has  been  considerably  employed  for  the  feeble  heart  of 
chronic  organic  disease,  but  we  have  as  yet  no  very  positive  indications 
for  its  use,  as  it  has  been  used  empirically,  provings  being  but  scanty. 
It  seems  to  be  of  special  value  when  there  is  a  high  degree  of  dyspnoea 
attending.  My  own  results  with  this  remedy  have  been  best  when  pre- 
scribed for  the  dilated  right  heart  consecutive  to  emphysema.  Conval- 
laria  also  proves  valuable  when  a  respiratory  stimulant  is  required,  which 
Hale  has  called  attention  to.  This  remedy  is  more  efficient  when  given 
in  the  lower  dilutions  or  in  the  tincture. 

Caffeine.  This  agent  has  been  employed  almost  exclusively  for  the 
control  of  acute  heart  failure,  and  is  necessarily  administered  in  doses  of 
considerable  size,  viz.,  one  to  five  or  more  grains.  It  is  readily  made 
soluble  for  hypodermatic  use  by  employing  an  equal  amount  of  salicylate 
of  sodium. 

Cocaine  hydrochlorcUe,  The  author  was  one  of  the  first  to  call  atten- 
tion to  the  value  of  this  agent  as  a  cardiac  stimulant.  It  appears  to  be 
especially  suitable  for  the  cardiac  failure  attending  infectious  diseases. 
The  occurrence  of  hiccough  in  the  advanced  stages  of  organic  cardiac 
disease  is  a  strong  indication  for  cocaine.  The  first  decimal  trituration, 
in  doses  of  two  grains  repeated  every  two  to  six  hours,  has  given  the  best 
results. 

Veratrum  album  is  sometimes  valuable  for  failing  circulation  of 
sudden  onset  occurring  in  the  course  of  acute  diseases  and  attended  by 
coUapsic  phenomena.  The  small  thready  pulse,  cool  moist  surface, 
sunken  features,  profound  prostration,  and  in  some  cases  vomiting,  con- 
stitute a  striking  group  of  indications.  Veratrum  should  always  be 
given  in  small  doses. 

Valerianate  of  ammonia  is  of  great  value  in  the  various  functional 
disturbances  of  the  heart,  particularly  when  developing  in  hysterical 
individuals.  I  have  witnessed  prompt  relief  from  the  most  violent  cardiac 
pain,  which  had  defied  even  large  doses  of  morphia  hypodermatically. 
In  pain  of  a  neuralgic  character  involving  the  heart,  stomach  or  other 
viscera,  this  drug  is  one  of  the  first  to  be  considered  if  evidences  of 
hysteria  are  present.  Drop  doses  of  a  saturated  alcoholic  preparation  may 
be  repeated  frequently.  The  valerianate  of  zinc  acts  similarly,  but  is 
better  adapted  to  protracted  administration. 

Ignatia  is  useful  in  the  functional  disturbances  of  the  heart  often  met 
in  nervous  and  hysterical  individuals,  and  especially  if  excited  by  grief 
or  mental  strain.  It  also  sometimes  relieves  the  symptoms  attendant 
upon  hypertrophy  of  the  heart,  especially  if  the  subject  is  a  nervous  one. 

Nuz  vomica  is  much  employed  on  its  general  indications.  It^  is 
seldom  of  value  in  organic  affections.  The  patient  manifests  much  irri- 
tability of  mind  as  well  as  of  body,  expressed  by  oversensitiveness,  fits  of 
temper,  etc.     The  digestion  is  attended  by  annoying  symptoms,  and  the 
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bowels  are  constipated,  although  there  is  a  sense  of  urging  to  stool.  The 
urine  may  be  passed  often  and  in  small  quantities.  Nux  vomica  relieves 
the  palpitation  and  subjective  symptoms  of  many  dyspeptics  and  hypo- 
chondriacs, and  is  sometimes  of  use  for  the  symptoms  attendant  upon 
hypertrophy.  Palpitation  due  to  overstudy,  or  a  sedentary  life,  or  which 
is  related  to  the  digestive  process,  may  be  helped  by  nux  vomica. 

Coffee  has  long  been  recommended  for  functional  disorders  of  the 
heart ;  palpitation  excited* by  emotional  conditions.  It  is  admissible  for 
nervous,  sensitive,  excitable  persons,  who  do  not  use  coffee. 

LUium  tigrinum  is  indicated  in  the  palpitations,  painful  sensations, 
faintness,  and  other  symptoms  referred  to  the  cardiac  region  by  nervous 
females  who  are  suffering  from  organic  heart  disease  or  uterine  disease. 
The  sphere  of  this  medicine  is  emphatically  the  groups  of  symptoms  com- 
plained of  by  neurotic  women,  such  symptoms  being,  however,  often 
present  in  association  with  organic  heart  disease.  The  sensation  as  if  the 
heart  were  grasped  in  a  vise  (cactus)  is  a  reliable  indication  for  this 
remedy.     I  have  usually  employed  the  first  decimal  dilution. 

LycopuB  virginicus  has  been  used  in  affections  of  the  heart  due  to 
rheumatism,  in  hypertrophy,  in  Graves'  disease,  and  in  valvular  affec- 
tions accompanied  by  dyspnoea,  palpitation,  cough,  feeble  and  arrhythmic 
pulse,  cool  extremities,  nervousness,  hsemoptysis  with  excitement  of  the 
heart  and  pain  in  the  chest  (also  aconite). 

Ferrum  often  acts  favorably  in  the  functional  disorders  attendant  upon 
anaemia.  The  most  important  indication  is  vaso-motor  irritability  indi- 
cated by  the  ready  flushing  of  the  pale  face.  If  dyspepsia  with  vomiting, 
or  diarrhoea  with  undigested  stools  are  present,  the  indications  for  ferrum 
are  strengthened. 

Oiiichona  is  of  value  in  some  functional  disturbances  of  the  heart 
induced  by  anaemia,  especially  if  the  latter  is  the  result  of  loss  of  blood 
or  other  fluids  of  the  body. 

At  the  head  of  the  list  of  remedies  for  inflammatory  affections  of  the 
heart  must  be  placed : 

Spigdia^  which  is  pre-eminently  valuable  in  the  various  forms  of  acute 
inflammatory  affections  of  the  heart,  particularly  those  of  rheumatic 
origin.  It  is  occasionally  indicated  in  valvular  disease,  especially  if  re- 
cently developed,  if  there  is  a  good  deal  of  oppression  in  breathing,  palpi- 
tation and  pain.  The  patient  must  lie  with  the  head  high  and  upon  the 
right  side  or  back.  The  pulse  is  rapid,  feeble  and  may  be  disturbed  in 
rhythm. 

Bryonia  does  not  appear  to  exert  a  special  action  upon  the  heart  or 
its  membranes,  nevertheless  it  has  been  employed  in  inflammatory  affec- 
tions of  the  heart,  more  particularly  of  the  pericardium,  by  reason  of  its 
general  action  upon  serous  membranes.  It  is  applicable  to  active  cases 
of  pericarditis  before  the  organ  is  oppressed  by  the  liquid  exudate.     It  is 
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best  to  discontinue  it  €is  soon  as  the  pulse  fails  in  force  and  regularity. 
Bryonia  is  of  little  value  in  serous  effusion  into  the  pericardium,  and  in- 
flammations due  to  vitiated  blood,  but  rather  to  the  idiopathic  and  rheu- 
matic varieties.  Functional  disturbance  in  the  form  of  excited  action, 
when  associated  with  suppressed  or  vicarious  menstruation,  may  yield  to 
bryonia.-    The  pulse  is  full  and  hard. 

SquUU.  The  provings  of  squills  manifest  a  decided  influence  of  this 
agent  upon  the  heart.  It  is  suited  to  inflammatory  affections  of  this  organ , 
and  as  well  to  inflammatory  affections  of  the  lungs  and  pleura.  Clini- 
cally it  proves  valuable  in  combined  inflammatory  lesions  of  these  organs. 
It  should  be  administered,  as  a  rule,  in  the  dilutions  only.  I  have  used 
sciUUin  in  the  third  decimal  with  considerable  satisfaction. 

*  In  the  treatment  of  degeneration  of  the  myocardium  we  most  fre- 
quently turn  to  arsenicum.  This  great  medicine  has,  however,  been 
recommended  in  every  variety  of  disease  of  the  heart,  both  organic  and 
inorganic,  but  it  is  in  the  structural  affections  that  it  is  of  most  value,  also 
in  those  conditions  which,  though  recognized  as  of  a  functional  nature^ 
are  in  many  instances,  at  least,  dependent  upon  an  organic  basis.  Some 
cases  of  palpitation  associated  with  general  indications  for  arsenic,  as 
well  as  some  neuralgic  pains,  are  controlled  by  this  drug.  In  chronic 
valvular  lesions,  in  dilatation,  and  in  weak  heart  due  to  whatever  cause, 
it  is  one  of  the  first  remedies  to  be  considered.  It  not  infrequently  gives 
favorable  results  after  the  failure  of  digitalis  and  related  drugs  to  satis- 
factorily imp'rove  the  heart  power.  In  liquid  exudation  into  the  peri- 
cardium it  is  often  indicated  and  clinically  valuable.  The  pulse  is  small, 
feeble,  and  may  be  disturbed  in  rhythm.  The  patient  is  usually  relieved 
by  lying  with  the  head  high.  The  restlessness,  anxiety,  thirst,  prostra- 
tion, and  nocturnal  aggravation,  characteristic  of  arsenic,  are  often  atten- 
dant upon  the  heart  disorders  relieved  by  this  medicine. 

Aconite  in  small  doses  is  an  admirable  remedy  for  the  palpitation 
of  neurotic  individuals  when  induced  by  fright,  emotional  excitement, 
and  exertion,  especially  walking  against  a  cold  wind.  It  also  influences 
palpitation  attendant  upon  inflammatory  changes  in  the  heart  mem- 
branes, and  the  excessive  action  of  hypertrophy.  The  pulse  may  be  full, 
hard, and  bounding, and  the  skin  hot;  or  it  may  be  small,  and  hard, and 
of  high  tension.  In  most  cases  in  which  aconite  is  useful  there  is  rest- 
lessness, anxiety  of  mind,  often  with  fear  of  death.  There  may  be  a 
sense  of  anxiety  in  the  heart  region.  When  the  pulse  has  been  small 
and  feeble,  and  associated  with  collapsic  symptoms,  I  have  found  the 
dilutions  efficient,  but  larger  doses  are  preferable  when  the  pulse  is 
full  and  bounding.  In  the  incipiency  of  all  heart  inflammations^, it  is 
indicated  by  much  the  same  symptoms. 

Veratrum  viride  is  employed  in  the  tincture  for  excessive,  tumultuous 
action  of  a  strong  heart.    There  is  hypertrophy  or  plethora. 
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Kalmia  latifolia.  This  remedy,  which  received  its  greatest  reputa- 
tion from  the  commendation  of  Hering,  has  had  but  little  use.  I  have 
employed  it,  but  not  suflSciently  to  permit  of  very  positive  statements.  It 
has  been  given  most  frequently  in  valvular  aflfections  and  in  hypertrophy 
with  slow  pulse  and  pains  upon  the  left  side,  also  in  various  functional 
affections  of  the  heart.  It  is  to  be  considered  also  in  heart  troubles 
associated  with  albuminuria,  intra-ocular  inflammations,  etc. 

Iodide  of  arsenic.  This  compound  of  arsenic  and  iodine  is  pre-eminently 
valuable  for  the  senile  heart.  The  pathological  condition  is  not  always 
determinable,  but  the  organ  is  usually  somewhat  enlarged,  and  does  not 
work  smoothly.  It  is  evident  that  the  heart  as  well  as  the  arteries  are 
in  a  degenerate  state.  The  pulse  is  rather  shotty  and  usually  there  is 
an  absence  of  heart  murmurs.  Hurry,  or  ascending  stairs  causes  short- 
ness of  breath  and  excited  action  of  the  heart,  and  slight  anginal  pains 
may  be  superadded.  In  some  instances  vesicular  emphysema  of  the^lungs 
is  associated.  From  the  second  to  the  fourth  decimal  triturations  should 
be  employed. 

Aurum  muriaticum.  One  of  our  most  useful  remedies  for  the  heart 
symptoms  of  neurasthenic  individuals.  The  symptoms  referable  to  the 
heart  are  often  only  a  part  of  a  long  list  of  morbid  sensations  aqd 
mental  symptoms,  the  entire  group  being  controlled  oftener  by  chloride 
of  gold  than  by  any  other  remedy.  Gold  is  also  to  be  considered  for 
degeneration  of  the  myocardium.  I  have  seen  some  apparently  good  re- 
sults in  syphilitics  and  those  suffering  from  general  arterial  degenera- 
tion. The  second  decimal  dilution  in  five-drop  doses  is  the  best  form  for 
administration.  It  should  be  dropped  into  water  at  the  time  of  taking. 
Triturations  and  pellets  deteriorate  rapidly. 

Phosphorus  was  strongly  recommended  for  cardiac  inflammations  by 
Baehr,  who  is  supported  by  Hale ;  but  the  suggestion,  if  we  are  to  judge 
by  their  verbiage,  is  theoretical,  as  they  say  nothing  indicating  that  their 
statements  are  based  upon  practical  experience.  I  have  employed  phos- 
phorus much  in  the  later  stages  of  infectious  diseases  and  during  con- 
valescence when  the  evidences  of  muscular  degeneration  are  pronounced. 
It  sometimes  apparently  improves  the  feeble  heart  under  these  circum- 
stances. The  pulse  is  feeble,  compressible,  and  rapid.  It  is  well  suited 
to  feeble  persons  with  general  tissue  degeneration. 
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PERICARDITIS. 

The  pericardium  is  the  double  membranous  sac  enclosing  the  heart. 
It  is  composed  of  an  external  fibrous  layer,  rich  in  elastic  fibres,  and 
an  internal  or  serous  layer.  The  visceral,  inner,  or  serous  layer,  is  thin ; 
the  parietal  or  fibrous  comparatively  thick.  The  former  is  separated  from 
though  intimately  connected  with  the  heart  muscle  by  connective  tissue, 
which  is  at  times  infiltrated  with  fat. 

The  pericardial  sac  itself  is  cone-shaped,  its  base  resting  upon  the 
tendinous  centre  of  the  diaphragm,  and  its  apex  is  behind  the  upper 
portion  of  the  sternum.  It  is  covered  on  either  side  by  the  pleura;  only 
a  small  portion  of  it  is  in  contact  with  the  anterior  surface  of  the  chest, 
and  that  in  the  median  line.  The  pericardial  cavity  invariably  contains 
a  small  amount  of  alkaline  fluid. 

Definition. — Pericarditis  is  an  inflammation  of  the  pericardium. 

Etiology. — Pericarditis  is  usually — future  investigations  may  prove 
it  to  be  always— a  secondary  aflfection.  Foremost  among  the  conditions 
to  which  it  bears  this  relation  is  rheumatism,  of  which  disease  it  must  be 
regarded  as  one  of  the  less  frequent  pathological  features.  Coming  thus, 
it  may  complicate  any  period  in  the  course  of  the  disease,  appearing  even 
before  the  slightest  evidence  of  joint  mischief  is  manifested ;  indeed,  a 
rheumatic  pericarditis  may  set  in  without^any  of  the  ordinary  symptoms 
of  rheumatic  fever.  The  frequency  with  which  pericarditis  complicates 
acute  rheumatism  is  not  placed  at  the  same  figure  by  all  authorities,  for 
various  statistical  tables  from  competent  observers  show  that  from 
18  to  20  per  cent,  of  all  cases  of  rheumatic  fever  are  associated  with 
this  disease.  In  a  collection  of  1,426  cases  from  various  authors  the 
percentage  of  pericarditis  was  15.8.  Sansom  found  pericarditis  in  38  per 
cent,  of  the  cases  of  acute  rheumatism  occurring  in  children,  and  in  35 
per  cent,  of  all  cases  exhibiting  rheumatic  phenomena.  This  authority 
observed  that  the  disease  in  children  is  very  liable  to  pass  away  without 
leaving  a  trace  of  its  existence,  although  in  the  majority  of  other  cases  it  is 
followed  by  marked  adhesions  and  structural  changes  of  the  pericardium. 
Sibson  found  pericarditis  in  63  out  of  326  cases  of  rheumatism,  a  propor- 
tion which  Pepper  regards  as  below  the  average.    The  general  trend  of 

(35) 


Digitized  by 


Google 


36  PERICARDITIS, 

statistics  bearing  on  this  point  indicates  that  pericarditis  is  more  fre- 
quently associated  with  rheumatic  fever  as  the  subjects  of  the  latter 
disease  are  younger.  It  has  also  been  noted  that  pericarditis  is  especially 
liable  to  occur  in  first  attacks  of  rheumatism.  It  is  also  said  that  peri- 
carditis may  complicate  certain  other  diseases  inherent  to  the  rheumatic 
constitution,  e,  g,j  tonsillitis  and  chorea. 

Pericarditis  sometimes  develops,  though  with  far  less  frequency  than 
in  rheumatism,  in  certain  of  the  infectious  and  constitutional  diseases, 
notably  in  scarlet  fever,  measles,  purpura  hsemorrhagica,  pyaemia,  variola, 
influenza,  croupous  pneumonia  and  scurvy.  It  is  said  that  it  may  also 
be  associated  with  inflammatory  processes  in  articulations,  periosteum 
and  bones. 

Next  in  importance  to  rheumatism  as  a  cause  of  pericarditis  are 
Bright's  diseases  of  the  kidneys,  especially  that  form  known  as  acute 
parenchymatous  nephritis.  Pericarditis  occurring  as  a  complication  of 
renal  disease  does  not  bear  so  close  a  relationship  to  the  primary  disorder 
as  it  does  when  it  results  from  rheumatism.  Occurring  in  the  course  of 
the  latter,  it  is  often  an  initial  manifestation  of  the  illness.  Complicating 
the  Bright's  diseases,  it  more  frequently  arises  later,  and  is  often  a  fatal 
sign.  Its  onset  is  then  obscure,  subjective  symptoms  are  slight,  and  its 
discovery  must  be  made  by  the  physical  signs. 

Many  cases  of  pericarditis  originate  by  extension  from  diseases  of 
the  pleura,  of  the  lungs,  of  the  mediastinum,  or  even  from  the  valves  and 
the  myocardium.  New  growths  involving  adjacent  organs  may  result 
in  ulceration  and  perforation  of  the  pericardium  with  consequent  inflam- 
mation. 

Involvement  of  the  pericardium  in  tuberculous  and  carcinomatous 
processes,  especially  the  former,  is  not  a  very  unusual  cause  of  inflamma- 
tion of  that  membrane.  Slev  even  takes  the  ground  that  tuberculosis  is 
as  frequent  a  cause  of  pericarditis  as  is  rheumatism.  However  that  may 
be,  it  is  certain  that  many  of  the  cases  of  pericarditis  which  are,  during 
life,  regarded  as  examples  of  primary  disease  are  at  the  autopsy  discov- 
ered to  be  of  tuberculous  origin.  The  usual  infection  comes  by  way  of 
the  mediastinal  glands.  In  a  few  cases  it  forms  part  of  a  general  tuber- 
culosis of  serous  membranes.  The  diagnosis  of  tuberculous  pericarditis 
is  impossible  in  the  absence  of  evidence  of  tuberculosis  in  other  parts  of 
the  body.  Hayem  and  Tissier  believe  that  tubercular  pericarditis  results 
from  extension  by  contact  with  a  carious  sternum  or  spinal  column,  or 
from  tuberculosis  of  the  bronchial  glands  or  pleurse.  The  possibility  of 
a  primary  pericardial  tuberculosis  has  been  urged,  but  its  existence  has 
not  been  proven. 

A  traumatic  pericarditis  results  from  blows  and  punctured  wounds, 
as  from  instruments  or  fractured  ribs,  as  well  as  from  the  rupture  of  an 
abscess,  cyst,  or  aneurism,  into  the  pericardial  sac. 
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When  pericarditis  apparently  originates  independently  of  the  above 
or  other  recognized  causes,  the  attack  is  designated  idiopathic.  Cold  is 
the  most  prominent  etiological  factor  of  this  group.  "  Idiopathic  pericar- 
ditis ''  is,  however,  growing  less  frequent,  as  expert  observation  demon- 
strates more  and  more  clearly  the  all  but  invariable  presence  of  a  primary 
causative  affection. 

Young  and  middle-aged  subjects  and  those  of  the  male  sex  are  pre- 
disposed to  the  disease. 

Some  cases  of  pericarditis  are  of  septic  origin.  Most  of  the  cases 
occurring  in  young  infants  are  believed  to  be  of  this  character,  the  infec- 
tion having  been  derived  from  the  mother  or  from  the  umbilicus.  Pneu- 
mococci  have  been  demonstrated  in  the  purulent  effusion  in  several  cases. 

Pathology  and  Morbid  Anatomy. — There  is  a  close  similarity 
between  the  changes  found  in  pericarditis  and  those  present  in  inflamma- 
tion of  the  pleurse  and  peritoneum.  Essentially  they  are  the  same.  The 
differences  noted  are  especially  the  result  of  the  influence  of  the  peculiar 
movable  organ  contained  within  the  inflamed  membrane.  First,  a  diffuse 
injection  of  the  membrane  is  observed ;  exudation  follows.  The  lymph 
usually  appears  first  about  the  base  of  the  heart,  and  may  extend  over 
both  surfaces  of  the  entire  membrane.  The  well-known  "  shaggy  "  or 
"  hairy  "  heart  is  due  to  the  incessant  contact  and  separation  of  the  sticky 
surfaces. 

A  mild  form,  in  which  small  patches  of  inflammation,  followed  by 
proliferation  of  the  endothelium  and  connective  tissue  development, 
giving  rise  to  "  milky  "  or  "  pearly  "  spots,  is  recognized  by  some.  Others 
deny  the  inflammatory  origin  of  these  changes.  Between  this  mild  form 
and  the  well-developed  variety  there  are  many  gradations.  As  in  other 
serous  membrane  inflammations,  we  recognize  (1)  a  dry  form — i.  e.,  a 
form  in  which  there  is  a  relative  absence  of  the  serous  exudative  element; 
(2)  pericarditis  with  liquid  exudate — i.  6.,  a  form  in  which,  in  addition 
to  more  or  lees  lymph,  there  is  a  predominance  of  serum  (modifications 
of  this  form  are  those  in  which  the  fluid  is  purulent  or  bloody) ;  (3)  a 
chronic  form  with  resulting  adhesions — i.  e.,  adhesive  pericarditis.  Fur- 
iher  consideration  of  pathological  conditions  will  be  mentioned  in  treat- 
ing of  the  various  forms  of  pericarditis. 

Myocardial  changes  may  accompany  the  pericardial  inflammation. 
The  effusion  sometimes  leads  to  hypertrophy,  and  sometimes  to  atrophy 
of  the  cardiac  walls.  Marked  hypertrophy  is  especially  liable  to  occur 
in  adhesive  pericarditis.  Purulent  pericarditis  occasionally  results  from 
the  rupture  of  a  purulent  collection  in  the  myocardium. 

(a)  AOUTE  DRY  PEMOABDITIS. 

Acute  dry  pericarditis  is  usually  a  secondary  affection.  It  is  the 
simplest  and  least  dangerous  variety  of  inflammation  of  the  pericardium. 
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Its  especial  anatomical  feature  is  the  great  or  entire  predominance 
of  the  fibrous  exudation.  The  extent  and  intensity  of  the  process 
varies  much.  The  membrane  about  the  base  of  the  heart,  or  even  its 
entire  surface,  may  be  involved.  The  exudation  itself  may  be  so  slight 
as  to  appear  as  a  mere  varnishing  of  the  pericardial  surface,  or  again, 
as  almost  sufficient  to  lead  to  a  shaggy  or  honeycombed  appearance. 
In  severe  cases  the  myocardium  is  involved  to  a  considerable  depth,  the 
muscle  fibres  manifesting  the  evidence  of  inflammatory  action.  A  small 
area  of  softening  and  purulent  collection,  independent  of  pyaemic  origin, 
was  present  in  one  of  my  cases.  Careful  inspection  of  the  pericardium 
after  removal  of  the  exudate  may  reveal  tubercular  granulations,  tuber- 
culosis being  a  common  cause  of  this  variety  of  pericarditis. 

Clinical  Coarse. — ^This  form  of  the  disease  is  often  overlooked  on 
account  of  its  mildness,  the  symptoms  of  the  primary  aflfection  pre- 
dominating. The  occasional  discovery  of  pericardial  adhesions  at 
autopsies  of  persons  who  have  never  presented  a  history  of  pericarditis 
demonstrates  this.  Other  cases  present  characteristic  symptoms,  but 
usually  in  a  mild  form.  Pain,  tenderness,  palpitation,  disturbances  of 
the  pulse  and  fever,  are  variously  developed  in  intensity  and  relation- 
ship to  each  other.  In  severe  cases  the  pain  may  be  intense  and  even 
assume  an  anginal  character.  The  temperature  is  then  high,  and  the 
general  symptoms  correspondingly  severe. 

Diagnosis. — This  must  depend  on  the  physical  signs,  the  most 
important  of  which  is  the  pericardial  friction  sound,  the  characteristics 
of  which  should  be  carefully  studied.  It  may  be  described  as  double — 
i.  e,,  it  is  heard  during  both  systole  and  diastole  of  the  heart,  and  con- 
tinues rather  longer  than  the  special  sounds  of  that  organ,  and  is  not, 
as  a  rule,  exactly  synchronous  with  them.  It  may  be  confined  to  one  of 
the  heart  sounds,  or,  in  rare  cases,  it  has  been  observed  to  be  triple. 

The  Qmlity  of  the  Sound,  The  pericardial  murmur  is  a  *'  to  and  fro  " 
sound,  or  ''  a  coming  and  going  "  sensation.  It  is  usually  harsh,  rub- 
bing, creaking  or  grating,  although  it  may  occasionally  be  soft,  thus 
resembling  an  endocardial  murmur.  It  is  usually  heard  most  distinctly 
over  the  right  ventricle,  which  is  the  most  exposed  portion  of  the 
heart.  In  some  instances,  however,  the  point  of  greatest  intensity  is 
found  over  the  base  or  along  the  left  border  of  the  sternum,  or  at  the 
apex.  It  is  apparently  produced  near  to  the  surface  of  the  chest,  and 
can  usually  be  intensified  by  pressure  with  the  head  or  stethoscope 
on  auscultation ;  change  of  position,  especially  from  recumbence  to  sit- 
ting ;  and  may  be  rendered  somewhat  louder  during  a  held  expiration. 
It  is  not  always  accurately  related  to  the  heart  sounds,  being  sometimes 
omitted.  The  variability  of  the  pericardial  friction  sound  as  to  location 
of  maximum  intensity,  and  quality,  its  irregular  presence — appearing 
and  disappearing — the  variable  number  of  sounds,  and  the  conditions 
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intensifying  them,  must  be  borne  in  mind.  If  valvular  disease  is 
co-existenty  it  may  be  difficult  to  differentiate  endocardial  from  pericar- 
dial murmurs.  The  pericardial  murmur  is  usually  much  the  louder  of 
the  two.  Paul  asserts  that  the  friction  sound  develops  at  the  lower  border 
of  the  heart  and  extends  in  area  upwards  until  the  whole  pericardial  tri- 
angle may  be  accurately  mapped  out  by  auscultation,  and  this  with  the 
eyes  of  the  examiner  closed.  It,  however,  extends  downward  one  and  a 
half  centimetres  below  the  lower  border  of  the  sternum,  on  account  of  the 
conducting  power  of  the  liver.  King  Chambers  mentions  a  very  inter- 
esting way  of  distinguishing  pericardial  from  endocardial  murmurs. 
The  stethoscope  is  placed  over  the  point  selected.  The  ear  is  gradually 
removed  from  it,  while  the  observer  carefully  notes  whether  or  not  the 
murmur  disappears  before  or  with  the  regular  heart  sounds.  Shpuld  the 
murmur  be  no  longer  heard,  while  the  heart  sounds  are  distinct,  we  may 
regard  it  as  of  pericardial  origin.  This  sign  is  of  considerable  value, 
but  too  much  importance  must  not  be  attached  to  it,  as  it  may  occasion- 
ally prove  misleading. 

Palpation  often  enables  one  to  perceive  the  friction,  especially 
if  the  patient  is  placed  in  a  semi-recumbent  position.  It  is  most  distinct 
over  the  right  ventricle.  This  "  friction  fremitus  "  gives  the  examining 
hand  the  impression  that  it  arises  from  close  beneath  the  surface.  It  is 
limited  in  area  to  the  part  over  which  the  impulse  of  the  heart  may  be 
felt,  and  in  duration,  to  the  times  of  cardial  movement. 

Percussion  rarely,  if  ever,  gives  evidence  of  value  in  pericarditis 
without  liquid  effusion. 

Differential  Diagnosis. — Osier  calls  attention  to  a  case  in  which 
the  double  murmur  of  aortic  incompetency  simulated  the  "  to  and  fro  " 
pericardial  rub ;  but,  as  he  states,  the  direction  of  transmission  of  the 
murmur,  the  phenomena  in  the  arteries,  and  the  associated  conditions, 
are  sufficient  to  permit  a  ready  decision.  From  pericarditis  with  effusion, 
it  must  be  separated  by  the  appearance  of  the  physical  signs  indicative 
of  the  presence  of  fluid  in  the  pericardium,  for  which  the  reader  is 
referred  to  page  44. 

PrognosiB. — The  prognosis  is  favorable  as  to  life,  but  adhesions 
may  result  giving  rise  to  subsequent  trouble.  Unfavorable  cases  usually 
pass  on  to  a  stage  of  liquid  effusion,  or  a  chronic  form  may  result  from 
simple  plastic  pleurisy,  especially  if  the  inflammation  is  tubercular  in 
origin,  resulting  in  great  thickening  and  adhesions  of  the  pericardial 
layers. 

Of  the  various  forms  of  pericarditis,  the  sero-fibrinous  is  the  most 
important.  Breitung,  of  Berlin,  found  that  of  374  cases  of  pericarditis 
upon  which  autopsies  were  made  at  the  Charite,  there  were  of 

Sero-fibrinous,  108. 

Pericarditis  with  partial  adhesion.  111. 
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Hfiemorrhagic  pericarditis,  30. 

Purulent  pericarditis,  24. 

Secondary  tubercular  pericarditis,  24. 

Primary  tuberculous  pericarditis,  2. 

Pericarditis  with  total  involvement  of  the  sac,  73. 

Pericarditis  witli  ossification,  2. 

(b)  PERIOARDinS  WITH  LIQUID  EXUDATE. 

Morbid  Anatomy. — This  is  a  later  stage  of  the  dry  form  of  pericar- 
ditis. While  all  cases  of  dry  pericarditis  are  not  succeeded  by  a  stage  of 
liquid  exudation,  all  cases  of  pericarditis  with  exudation  of  this  character 
must  be  preceded  by  some  degree  of  dry  pericarditis.  The  form  of  pericar- 
dial inflammation  now  under  consideration  is  generally  described  by 
authors  as  the  second  stage  of  pericarditis,  the  dry  form  constituting  the 
first  stage.  The  frequent  occurrence  of  dry  pericarditis,  or  at  least  of  a 
pericardial  inflammation  in  which  liquid  exudation  cannot  be  demon- 
strated, warrants  the  separate  consideration  of  these  forms.  The  exudate 
may  be  predominantly  serous  or  sero-fibrinous,  and  this  has  led  some 
authors  to  designate  two  varieties,  (1)  pericarditis  with  serous  effnsion, 
and  (2)  pericarditis  with  sero-fibrinous  effusion.  This  is  not  a  practical 
division  from  a  clinical  standpoint,  for  there  is  no  sharp  line  of  demarca- 
tion between  the  two,  a  series  of  cases  presenting  an  insensible  gradation 
from  one  form  into  the  other.  In  either  variety,  but  especially  in  the 
former,  the  admixture  of  pus  may  occur,  leading  to  a  sero-purulent 
accumulation.  The  eff^usion  may  also  be  practically  entirely  of  blood  or 
pus.  The  quantity  of  pus  varies  from  six  to  ten  ounces ;  occasionally  it 
may  amount  to  much  more  than  this.  The  fluid  which  first  appears 
accumulates  about  the  heart,  but  with  increasing  quantity,  that  organ  is 
lifted  from  its  bed,  the  fluid  forcing  its  way  to  the  bottom  of  the  sac.  In 
proportion  to  the  amount  of  fibrin  present  will  the  membrane  be  thick- 
ened and  fibrinous  masses  float  in  the  fluid.  The  membrane  may  even 
attain  a  thickness  of  a  quarter  of  an  inch  or  more,  and  present  a  shaggy 
appearance.  With  absorption  of  the  more  fluid  portion  of  the  exuda- 
tion, adhesions  usually  take  place,  resulting  in  a  greater  or  less  degree  of 
obliteration  of  the  pericardial  sac.  The  union  between  the  two  surfaces 
may  be  very  firm.  If  the  exudate  is  of  a  purulent  nature,  the  membrane 
presents  a  rough,  gray,  creamy  surface,  which  may  also  be  eroded.  The 
cardiac  muscle  in  this  case  usually  degenerates,  and  endocarditis  is  not 
an  uncommon  association.  A  purulent  exudation  rarely  occurs  in  cases 
of  the  ordinary  sero-fibrinous  variety,  which  are  usually  due  to  rheu- 
matism, but  is  more  commonly  found  in  the  pericarditis  of  septicaemia, 
puerperal  fever,  tuberculosis,  Bright's  disease,  etc.  A  purulent  pericarditis 
is  much  less  frequent  than  is  purulent  pleurisy.  A  purulent  effnsion  may 
exceptionally  become  putrid  with  resulting  formation  of  gas  (pneumo- 
pericardium). 
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The  influence  of  the  inflammation  upon  the  heart  depends  very 
much  upon  the  intensity  of  the  pathological  process.  In  rapid  cases, 
the  heart  muscle  manifests  but  little  granular  degeneration ;  but  in  pro- 
tracted cases,  the  myocardium  becomes  sodden  or  softened,  and  the  heart 
itself  dilated  or  atrophied.  The  influence  of  adhesions  and  disturbing 
l^nds  of  organized  fibrin  is  favorable  to  hypertrophy  of  the  heart,  which 
is  usually — at  least  in  time — associated  with  dilatation  and  mural  degen- 
eration. Typical  myocarditis  may  be  associated,  but  the  mural  changes 
are,  as  a  rule,  essentially  degenerative. 

Symptoms. — As  pericarditis  sidldom  appears  as  an  independent 
disease,  or  in  one  who  is  at  the  time  of  its  incidence  in  good  health,  it 
is  consequently  an  affection  varying  greatly  in  its  clinical  manifestations. 
When  it  sets  in  as  a  complication  of  other  diseases,  it  often  modifies  the 
symptoms  of  the  primary  affection  so  little  that  it  not  infrequently  fails 
of  recognition.  This  is  especially  true  of  pericarditis  as  a  complication 
of  pleurisy,  pneumonia,  and  other  intra-thoracic  disorders.  Even  phy- 
sical examination  is  not  always  sufScient  to  determine  its  presence  under 
such  circumstances. 

The  onset  of  the  disease  is  often  most  deceptive,  especially  in  young 
subjects.  This  is  frequently  true  of  tuberculous  cases.  I  have  observed 
the  same  in  the  pericarditis  of  Bright's  disease.  The  lack  of  prominence 
of  symptoms  distinctive  of  the  affection  in  so  many  cases  has  led  Balfour 
to  state  that "  the  symptoms  of  pericarditis  are  of  comparatively  little 
importance,  because  they  are  frequently  entirely  absent;"  and  Flint 
placed  but  little  dependence  upon  individual  signs,  attaching  every 
importance,  however,  to  the  symptomatic  associations.  In  a  large  per- 
centage of  cases  also  the  pericarditic  symptoms  are  overshadowed  by 
those  of  the  primary  disease. 

The  symptoms  which  suggest  the  possibility  of  pericarditis  are  fever, 
pain,  palpitation,  tenderness,  dyspnoea,  circulatory  disturbances,  etc. 

The  Fevek  is  rarely  high,  remaining  practically  always  below  102.5° 
F.  It  may  be  ushered  in  by  a  chill.  When  the  primary  disease  has 
febrile  manifestations  the  advent  of  pericarditis  is  sometimes  manifested 
by  an  additional  rise.  There  is  so  much  truth  in  this  statement  that 
when,  during  the  course  of  acute  inflammatory  rheumatism,  there  is  an 
accession  of  fever  without  extension  of  the  inflammation  to  additional 
joints,  especial  attention  should  be  paid  to  the  heart  as  the  possible  seat 
of  new  trouble. 

Pain.  Pain,  though  not  a  necessary  symptom  of  pericarditis,  is  often 
present.  Usually  it  is  not  of  a  severe  character.  Still  it  may  be  lancinating, 
tearing,  constrictive,  and  the  source  of  great  suffering.  In  location,  it  is 
usually  prsecordial ;  but,  in  rare  instances,  it  has  been  confined  to  the 
back.  It  sometimes  simulates  the  pain  of  angina  pectoris,  spreading 
over  the  chest  and  extending  down  the  left  arm.    In  a  given  case  it  may 
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be  constant,  or  it  may  be  developed  only  on  pressure  or  by  deep  inspira- 
tion. It  is  aggravated  by  whatever  moves  or  jars  the  parts.  It  is  espe- 
cially marked  to  the  left  of  the  median  line;  but  its  principal  focus  may 
be  below  the  nipple  or  over  the  lower  third  of  the  sternum,  from  thence 
radiating  over  the  prsecordium  to  the  axilla,  left  arm,  or  even  to  below 
the  diaphragm  to  the  epigastric  or  left  hypochondriac  regions.  Tender- 
ness is  sometimes  observed  when  pains  are  absent.  Pressure  in  the 
epigastrium  beneath  the  cartilages  of  the  ribs,  upward  towards  the  heart, 
sometimes  develops  pain.  .To  be  characteristic  of  pericarditis,  this  pain 
must  be  strictly  localized  to  theprsecordium.  The  pain  of  pericarditis  is 
said  to  be  due  to  the  friction  of  the  inflamed  surfaces,  and  is  directly  pro- 
portionate to  the  intensity  of  the  inflammation.  It  often,  although  not 
always,  disappears  when  effusion  takes  place.  Peripheral  pains  are  a 
marked  feature  of  some  cases  of  pericarditis.  They  are  variously  distrib- 
uted. The  intense  local  pain  has  been  ascribed  to  an  acute  neuritis  of 
the  cardiac  plexus  by  Peter,  a  hypothesis  which  I  was  able  to  corroborate 
in  one  case  of  this  disease  seen  in  a  little  girl  of  eleven  years  of  age. 

Cardiac  Palpitation  and  Changes  in  the  Pulse.  In  the  early 
stage  of  the  disease  the  heart*s  action  is  accelerated  and  its  rhythm  dis- 
turbed. The  patient  himself  is  often  conscious  of  a  tumultuous  action. 
Often,  indeed,  the  changes  in  the  pulse  constitute  the  first  evidences  of 
pericarditis.  As  the  disease  advances,  and  the  heart's  action  becomes 
increasingly  obstructed  by  the  accumulating  effusion,  irregularity  of 
cardiac  rhythm  becomes  pronounced,  and  intermittency  may  be  added. 
The  second  sound  of  the  heart  may  be  reduplicated.  During  inspiration 
the  pulse  may  be  feebler  or  even  cease  (puUnis  paradoxicus).  The  effect  of 
the  effusion  on  the  pulse  seems  to  depend  in  great  measure  on  the  rapidity 
of  the  process ;  in  cases  in  which  it  increases  slowly  the  heart  has  time  to 
accommodate  itself  to  the  new  condition  of  affairs.  In  rapid  cases  it  is 
overwhelmed  by  the  mechanical  interference  with  its  functions.  The 
pulse  may  also  be  weakened  by  the  secondary  effect  of  the  inflammation 
on  the  heart  muscle.  As  shown  by  Walshe,  the  pulse  in  pericarditis  is 
subject  to  remarkable  variations  in  response  to  slight  emotional  excite- 
ment and  effort.  The  pulse  then,  while  possessing  no  diagnostic  features, 
affords  a  valuable  index  of  the  condition  of  the  heart. 

Dyspncea.  This  is  a  symptom,  like  most  others  of  pericarditis,  pro- 
portioned to  the  degree  of  oppression  of  the  heart  by  the  exudation.  It 
may  be  of  high  grade  and  associated  with  inability  to  rest  in  the  recum- 
bent or,  indeed,  in  any  other  position.  The  distressed  appearance  of  the 
patient  is  not  easily  forgotten.  The  countenance  is  livid  and  anxiety  is 
pronounced.  The  left  lateral  decubitus  is  generally  preferred,  as  it  ham- 
pers the  right  heart  the  least.  With  large  exudations  dyspnoea  is 
increased  by  the  pressure  of  the  greatly  distended  sac  upon  the  left  lung, 
and  in  still  others,  by  pressure  on  the  trachea.     Exceptionally,  it  may  be 
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increased  also  by  paralysis  of  the  diaphragm  owing  to  pressure  of  the 
distended  pericardium  on  the  phrenic  nerves.  The  dyspnoea  does  not, 
however,  always  result  from  the  mechanical  eflTects  of  the  exudate  on  the 
surroundkag  structures,  but  may  ensue  upon  congestion  of  the  lungs  de- 
pendent upon  the  influence  of  the  exudate  on  the  right  heart.  Sometimes 
it  depends  upon  involvement  of  the  heart  muscle  in  the  inflammation, 
and  in  other  cases  upon  a  co-existent  pleurisy.  The  rapid  breathing  so 
frequently  observed  in  the  early  stage  is  usually  the  result  of  the  cardiac 
excitement  or  of  the  nervousness  of  the  patient. 

The  pressure  of  the  exudate  on  the  oesophagus  may  lead  to  difS- 
culty  in  swallowing,  and  that  on  the  recurrent  laryngeal  nerves,  to  weak- 
ness and  even  loss  of  voice. 

The  interference  with  the  circulation  in  some  cases  becomes  so  great 
that  dropsy  and  general  cyanosis  appear,  the  cervical  veins  become 
distended,  the  heart's  action  is  weak,  and  slight  exertion  may  cause 
sudden  death. 

Nervous  Symptoms.  These  as  described  especially  by  Austin  Flint, 
Sr.,  and  Sibson,  I  have  seen  twice.  Taciturnity,  maniacal  delirium 
with  disposition  to  commit  suicide,  delusions,  convulsions,  and  before 
death,  coma,  are  the  most  prominent  features  in  this  connection.  The 
symptoms  sometimes  resemble  those  of  mania  a  potu  most  closely.  A 
symptom  described  by  Flint  is  the  delusion  that  the  patient  has  com- 
mitted some  crime.  The  especial  feature  of  the  nervous  symptoms 
of  pericarditis  to  be  remembered  is  their  resemblance  to  a  variety  of 
nervous  affections,  especially  to  meningitis,  mania,  dementia,  epilepsy, 
chorea,  etc.  So  prominent  have  these  symptoms  been  in  some  instances^ 
that  they  have  entirely  obscured  the  primary  disease.  Pathological  con- 
ditions of  the  nervous  system  sufficient  to  account  for  these  interesting 
groups  of  symptoms  have  not  yet  been  discovered. 

Clinical  Course  and  Results. — Pericarditis  usually  terminates  in 
recovery,  especially  if  associated  with  rheumatism,  pneumonia,  pleurisy,, 
and  other  affections  which  have  a  limited  duration  and  which  generally 
result  favorably.  Even  under  these  circumstances,  however,  the  recovery 
may  be*  incomplete.  Relapses  are  not  unusual,  or  the  acute  form  may 
merge  into  the  chronic  variety.  When  arising  as  a  complication,  peri- 
carditis may  be  of  a  subacute  or  even  of  a  chronic  nature  from  the  out* 
set.  The  evidences  of  improvement  are  to  be  sought  in  a  diminution  of 
pain,  dyspnoea,  palpitation,  etc.  Very  often,  however,  on  account  of  the 
meagre  symptomatology  of  some  cases,  evidences  of  convalescence  are 
to  be  developed  by  physical  examination  only.  The  rapidity  of  the 
accumulation  of  fluid  is  subject  to  great  variation,  the  acme  being 
reached  in  hours  or  weeks,  according  to  the  case.  Absorption  is  equally 
variable.  Even  a  purulent  exudate  is  on  rare  occasions  absorbed.  The 
chronic  form  may  be  followed  by  adherent  pericardium,  cardiac  hyper* 
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trophy,  dilatation  or  atrophy,  and  degenerative  changes  in  the  heart 
muscle  itself. 

Death  occurring  during  the  acute  form  may  result  from  the  intensity 
of  the  attack,  which  is  common,  for  example,  in  the  pysemic  cases,  or 
from  its  association  with  severe  inflammatory  affections  within  the  chest; 
or  even  from  the  oppression  of  the  heart  by  the  excessive  exudation. 

Death  subsequent  to  chronic  pericarditis  may  be  from  pulmonary 
oedema,  as  well  as  from  causes  similar  to  those  acting  in  the  acute  form. 

Most  cases  of  rheumatic  origin  and  of  those  complicating  the  infec- 
tious fevers  recover,  many  completely  so ;  but  even  in  these  varieties  all 
expressions  as  to  the  future  of  the  patients  should  be  guarded,  as  also 
in  those  associated  with  chest  inflammation.  The  septic  form  and 
that  accompanying  Bright's  disease,  are  nearly  always  fatal.  Purulent 
pericarditis  is  a  most  dangerous  malady,  but  recoveries  do  ensue,  espe- 
cially under  surgical  treatment. 

Physical  Signs. — Inspection.  If  the  parietes  are  still  yielding,  as 
in  young  subjects,  there  may  be  distinct  prsecordial  bulging.  The  chest 
wall  may  be  oedematous,  and,  rarely,  bulging  of  the  intercostal  spaces 
may  occur.  The  cervical  veins  are  often  distended,  and  the  descend- 
ing diaphragm  may  depress  the  left  lobe  of  the  liver.  There  is  often 
diminished  respiratory  expansion  of  the  left  side  owing  to  compression 
of  the  left  lung  by  the  pericardial  exudate.  When  the  effusion  is  large, 
there  may  be  epigastric  bulging. 

Palpation.  Early  in  the  course  of  the  disease,  the  apex  beat  is 
normal  in  position,  but  is  apt  to  be  excited  and  forcible.  With  advanc- 
ing exudation,  it  is  gradually  weakened,  but  more  diffused,  and  may 
even  become  imperceptible.  It  is  more  distinct  with  the  patient  in  the 
upright  position.  Oppolzer  taught  that  in  pericarditis  the  apex  beat 
altered  with  the  position  of  the  patient.  Gerhardt  and  others  proved  by 
experiment  that  this  is  not  characteristic  of  this  affection,  but  that  the 
heart's  impulse  varies  in  certain  positions  even  in  healthy  individuals. 
The  pericardial  friction  is  often  perceptible  to  the  hand.  With  accumu- 
lating exudate,  the  apex  beat  is  elevated  and  carried  to  the  left. 

Percussion.  The  special  fact  developed  by  percussion  is  an  increase 
in  the  area  of  cardiac  dulness.  This  is  caused  by  the  distended  peri- 
cardial sac  displacing  the  lungs  laterally.  As  the  fluid  effusion  first 
accumulates  above  the  heart,  this  organ  occupying  the  bottom  of  the 
pericardial  sac,  there  must  of  necessity  first  appear  an  extension  of  dul- 
ness upward.  This  may  extend  to  the  second  or  even  to  the  first  inter- 
space. Laterally  it  is  detectable  a  finger's  breadth  to  the  right  of  the 
sternum,  and  a  little  more  than  double  that  distance  upon  the  left.  Later, 
with  the  distention  of  the  lower  portion,  the  transverse  area  of  dulness 
is  increased,  until  in  large  effusions  it  reaches  the  nipple  line  upon  the 
right,  and  the  axillary  line  upon  the  left.     At  this  time,  percussion  will 
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mark  out  an  obtuse  angled  triangle  with  its  base  upon  the  transverse 
nipple  line,  its  apex  about  the  first  rib  or  intercostal  space.  That  con- 
siderable pericardial  exudate  may  bie  present  and  not  be  demonstrable 
by  the  aid  of  percussion  has  been  observed,  and  is  due  to  the  covering 
of  the  sac  by  an  emphysematous  lung,  the  retention  of  the  fluid  poste- 
rior to  the  heart,  or  to  the  conduction  of  the  tracheal  or  bronchial  per- 
cussion note.  Position  alters  the  shape  of  the  dull  area  somewhat,  e.g.^ 
when  upright,  the  broadest  line  j)f  dulness  is  upon  the  transverse  nipple 
line.  Extension  of  dulness  to  the  left  of  the  apex  beat  is  quite  certain 
evidence  of  pericardial  accumulation.  Compression  of  the  left  lung  leads 
to  altered  percussion  note  especially  conspicuous  in  the  axillary  line. 
Position  may  alter  this  sign.  Vocal  fremitus  is  present,  and  differen- 
tiates this  condition  from  pleurisy  with  effusion.  It  is  helpful  from 
day  to  day  to  outline  the  area  of  dulness  with  an  aniline  pencil. 

Auscultation.  The  early  friction  sound  which  is  usually  heard  at 
the  base  or  upon  the  left  line  of  cardiac  dulness  disappears  with  the 
free  accumulation  of  fluid,  or  adhesion  of  the  roughened  surfaces,  but 
it  may  in  some  instances  still  be  heard  at  the  base  or  the  apex,  even 
with  large  effusions.  It  may  be  restored  with  absorption  of  the  fluid. 
The  heart  sounds  are  progressively  weakened,  disappearing  first  at  the 
apex  and  lastly  at  the  aortic  or  pulmonary  regions.  The  cardiac  rhythm 
is  altered.  Coexistent  endocarditis  may  lead  to  murmurs.  Compression 
of  the  lower  lobe  of  the  left  lung  may  lead  to  bronchial  or  broncho- 
vesicular  breathing. 

Diagnosis. — Very  much  of  what  has  been  stated  under  previous 
heads  relates  so  intimately  to  the  diagnosis  of  pericarditis  that  it  is 
only  necessary  in  this  place  to  make  a  few  supplementary  remarks 
bearing  on  the  subject.  The  importance  of  the  physical  signs  can 
hardly  be  overestimated,  as  a  diagnosis  is  impossible  on  the  symptoms 
alone.  Pericarditis  may  be  mistaken  for  endocarditis  or  dilatation  of 
the  heart  It  is  also  possible,  according  to  Niemeyer,  that  thoracic 
aneurism,  great  distention  of  the  right  auricle,  infiltration  of  the  ante- 
rior edges  of  the  lungs,  and  retraction  of  the  lung  exposing  a  larger 
portion  of  the  pericardium  than  normal,  may  simulate  pericarditis. 

Pericarditis  may  be  distinguished  from  endocarditis  by  the  super- 
ficial character  and  the  localization  of  the  friction  sound,  and  its  in- 
crease or  decrease  by  changing  the  position  of  the  body,  and  by  pressure. 
The  maximum  intensity  is  over  the  right  ventricle,  and  especially  at 
the  point  of  union  of  the  fourth  rib  and  sternum.  Endocardial  mur- 
murs are  of  different  quality,  are  diffused  to  the  left  or  the  right  of  the 
cardiac  region,  or  may  be  transmitted  along  the  lines  of  the  arterial 
trunks.  Again,  pericardial  sounds  do  not  bear  the  same  synchronous 
relation  to  the  heart  sounds  as  do  those  of  endocardial  origin,  which 
replace,  precede,  or  follow  the  systole  or  diastole. 
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To  distinguish  between  pericardial  effusion  with  its  signs  of  weak 
heart  and  the  increased  dull  area  of  dilated  heart,  is  generally  con- 
sidered to  be  at  times  diflBcult ;  we  might  truly  say,  occasionally  im- 
possible, for  good  observers  have  punctured  the  heart  supposing  they 
were  tapping  a  distended  pericardium.  The  history  of  the  case  indicat- 
ing an  acute  onset,  the  friction  sound  which  may  still  be  present  over  the 
base  of  the  heart,  the  feeble  muffled  heart  sound  which  becomes  more  dis- 
tinct as  the  ear  passes  to  the  base  of  tlje  organ,  the  pyramidal  dulness, 
and  the  absence  of  dropsy  and  venous  stasis,  are  the  most  important 
diflTerential  features  of  pericardial  effusion  as  related  to  cardiac  dilatation. 

Treatment. — In  directing  a  plan  of  treatment  for  a  given  case  of 
pericarditis,  the  nature  of  the  primary  disease  must  always  be  borne 
in  mind.  In  all  cases,  however,  there  are  certain  general  principles  to  be 
followed.  The  most  important  of  these  is  absolute  rest.  Reference  has 
already  been  made  to  the  fact  that  the  inflammation  of  the  pericardium 
is  modified  by  the  movable  organ  contained  within  its  sac.  It  is  abso- 
lutely necessary  to  quiet  the  heart's  action  as  much  as  possible,  for  which 
purpose  the  patient  must  forego  every  physical  exertion,  even  the  mildest. 
Emotional  excitement  of  every  kind  must  be  avoided.  The  patient's 
clothing  should  be  of  flannel,  and  it  may  even  be  advisable  to  direct  that 
he  lie  in  bed  between  blankets.  Hot  poultices  applied  over  the  heart 
serve  to  mitigate  the  pain  to  a  considerable  degree,  besides  draining  the 
deeper  bloodvessels  by  dilating  those  superficially  situated.  In  prepar- 
ing the  poultice  the  directions  given  by  Brunton  should  be  followed.  If 
prepared  according  to  ordinary  methods,  the  poultice  will  be  too  hot  when 
fresh  ;  or,  if  of  the  proper  temperature  at  the  time  of  application,  it  will 
soon  become  cool  and  require  removal.  But,  first  apply  a  thick  flannel 
over  the  heart,  and  over  this  again  a  very  hot  poultice.  Now  the  great 
heat  will  not  burn  the  skin,  and  at  the  same  time  the  necessary  degree  of 
warmth  can  be  maintained  for  a  considerable  time.  Cold  compresses, 
ice  bags,  and  Leiter's  tubes  haye  been  highly  praised  by  some  physicians, 
notably  by  Lees,  Nothnagel  and  Fothergill,  but  do  not  seem  to  have 
gained  the  favor  possessed  by  dry  heat.  Thomson  remarks  that  he  has 
never  seen  any  advantage  derived  from  cold  applications  in  his  hospital 
experience.  Stimulants  are  admissible  only  on  indications  furnished  by 
the  pulse.  If  the  heart's  action  is  shown  to  be  weak  and  failing,  they 
must  be  given  freely.  At  the  same  time  the  cause  of  the  impending 
failure  must  be  discovered.  If,  for  example,  it  is  learned  that  the 
heart's  action  is  embarrassed  by  the  great  efl^usion,  then  the  rational 
course  is  not  stimulation,  but  the  removal  of  the  mechanical  obstacle  to 
good  circulation,  and  that  by  paracentesis  of  the  pericardium. 

In  our  medicinal  treatment  we  must  not  lose  sight  of  the  underlying 
affection.  If  the  case  is  of  rheumatic  origin,  the  most  energetic  anti- 
rheumatic treatment  must  be  continued.    If  of  uraemic  origin,  every 
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means  to  eliminate  urea  must  be  adopted.  Old  school  authorities  have 
practically  abandoned*-  active  medicinal  treatment  in  this  disease.  Mer- 
curials, which  were  at  one  time  so  popular,  are  now  largely  discred- 
ited. Fagge  says, "  the  treatment  of  pericarditis  according  to  modern 
practice  is  far  from  being  active,  and  would  have  been  regarded  as 
very  inadequate  by  the  early  auscultators."  Colchicine  has  proven  a 
valuable  preventive  of  rheumatic  pericarditis,  not  one  case  of  pericarditis 
having  occurred  in  over  one  hundred  and  fifty  cases  of  rheumatic  fever 
treated  with  this  remedy  by  the  writer  and  several  friends.  This  is 
much  superior  to  the  best  reported  results  from  the  use  of  salicylates. 
Laurie  and  Kidd  have  used  colchicum  empirically  as  a  remedy  for  the 
disease  itself  when  of  rheumatic  origin,  following  its  exhibition,  when  the 
fever  has  disappeared,  by  arsenic,  cantharis,  apis  or  plumbum  to  hasten 
absorption  of  the  effusion.  There  is  much  to  say  in  favor  of  quite  a 
number  of  our  remedies.  Of  all  which  have  been  recommended,  spig^ 
elia  has  given  me  the  most  favorable  results.  I  hasten  to  give  it  as 
soon  as  the  diagnosis  is  clear,  if  another  medicine  is  not  indicated.  It 
is  the  remedy  par  excellence  during  the  painful  period,  and  until  liquid 
effusion  is  pronounced.  Fleischman,  of  Vienna,  used  no  other  remedy 
than  this  one.  The  pains  are  predominantly  sticking  in  character,  and 
are  accompanied  by  great  oppression  and  anxiety ;  palpitation  is  violent, 
and  the  pulse  irregular.  Cannabis  was  a  favorite  remedy  with  Hartmann, 
indicated  by  anxiety,  palpitation  and  lancinating  pains  in  the  prse- 
cordial  region.  When  the  stage  of  effusion  is  well  developed,  arsenicum 
is  most  useful,  and  that  irrespective  of  the  character  of  the  liquid,  but 
especially  when  the  effusion  is  of  a  serous  character.  It  may  relieve  the 
anxiety  and  oppression  before  the  exudate  is  removed,  a  fact  mentioned 
and  commented  on  by  Hughes.  Special  symptoms  calling  for  it  are 
constrictive  pain  at  the  upper  part  of  the  sternum,  violent  and  irregular 
palpitation,  nocturnal  anxiety,  and  a  tendency  to  fainting.  When  the 
heart  feebleness  is  not  improved  by  arsenicum,  digitalis  should  be  given. 
Mercurius  corrosivus  and  cantharis  act  more  favorably  if  the  inflammatory 
symptoms  are  more  active  or  the  exudate  purulent.  Hughes,  Jahr, 
Baehr  and  others  advocate  the  administration  of  aconite  in  the  earliest 
stage,  and  recommend  that  it  be  succeeded  by  bryonia  during  the  stage 
of  effusion,  especially  if  the  latter  be  of  a  plastic  character.  The  propriety 
of  aconite  as  the  remedy  is  strengthened  if  there  be  present  a  well-marked 
fever,  anxiety  and  restlessness,  accelerated  pulse,  prsecordial  pain  and 
tendency  to  fainting.  In  protracted  cases,  Baehr  strongly  recommends 
sulphur.  Hale  claims  good  results  from  asdepias  tuherosa.  When  the 
cardiac  pains  are  sticking  in  character  and  continue  until  late  in  the 
course  of  the  pericarditis,  kali  carb,  is  the  most  suitable  remedy.  Another 
one  of  the  potassium  salts  is  often  useful  in  this  disease— i.  c,  the 
iodide  of  potassium.    It  may  be  administered  in  potency  or  in  small 
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doses  (fifteen  grains  daily)  of  the  crude  salt.  The  characteristic  indica- 
tion is  a  smothering  feeling,  even  arousing  the  patient  from  sleep.  It 
promotes  the  absorption  of  the  eflfusion. 

In  cases  with  marked  effusion,  removal  of  the  fluid  becomes  neces- 
sary to  save  life.  Capillary  drainage  as  Recommended  by  Eklund  may 
prove  valuable.  Inasmuch  as  good  observers  have  several  times  punc- 
tured the  heart  by  mistake  it  is  always  advisable  to  make  an  exploratory 
puncture  with  the  hypodermic  needle  in  the  left  fifth  interspace  before 
using  the  aspirator,  it  having  been  demonstrated  that  the  needle  wounds 
of  the  heart  are  by  no  means  dangerous. 

To  perform  paracentesis  pericardii,  the  spot  selected  for  puncture 
(the  fourth  or  fifth  left  interspace  near  the  margin  of  the  sternum)  should 
be  carefully  divided  with  a  scalpel.  When  the  pericardium  comes  into 
view,  it  is  to  be  punctured  with  a  fine  trocar  and  canula. 

Purulent  pericarditis  calls  for  prompt  removal  of  the  fluid,  and 
even  free  incision. 

PERICARDIAL  ADHESIONS. 

The  occurrence  of  pericardial  adhesions,  leading  to  a  partial  or  total 
obliteration  of  the  pericardial  sac,  as  well  as  to  morbid  changes  in  the 
heart  itself,  and  surrounding  structures,  has  been  commented  upon  in 
the  preceding  section.  Largely  for  the  reason  that  this  condition  is 
found  post-mortem  without  a  history  of  preceding  acute  pericarditis, 
many  observers  have  recognized  an  adhesive  variety  of  the  chronic  form 
of  pericarditis,  a  form  which  may  in  some  cases  progress  to  a  complete 
obliteration  of  the  sac  without  marked  symptoms.  The  history  of  adhe- 
sive pericarditis,  however,  is  not  always  so  silent.  The  degree  of 
adhesion  may  vary  from  a  few  fibrinous  bands  up  to  complete  oblitera- 
tion of  the  sac,  the  resulting  membrane  encasing  the  heart  varying  in 
thickness  from  that  of  a  thin  layer  up  to  a  quarter  or  half  an  inch. 
The  consistence  and  degree  of  organization  vary  much.  The  deposit  of 
calcareous  matter  in  the  new  tissue  may  result  in  an  almost  complete 
investment  of  the  organ  by  a  hardened  shell.  Valvular  lesions  are 
often  present,  thus  accounting  for  the  frequent  association  of  enlarge- 
ment of  the  heart.  The  myocardium  is  often  degenerated.  Complete 
adhesion  occurs  with  the  greatest  frequency  in  children. 

The  Symptoms  of  pericardial  adhesions  are  in  a  great  measure 
indefinite.  Functional  disturbance  is  common,  but  must  be  frequently 
referred  to  associated  valvular  lesions,  a  systolic  apical  murmur  or 
degenerative  changes  in  the  heart  muscle  being  occasionally  associated. 
When  the  adhesion  is  general  and  the  membrane  enclosing  the  heart  is 
thick  and  tough,  the  heart's  power  is  influenced  seriously,  leading  to 
hypertrophy  with  subsequent  dilatation,  dyspnoea,  dropsy,  cyanosis,, 
and  the  pulse  evidences  of  a  feeble  organ.    The  physical  signs  of  most 


Digitized  by 


Google 


HYDROPERICARDWM.  49 

importance  are  retraction  of  the  chest  over  the  apex  region  during  the 
heart's  systole.  This  sign  seems  to  be  the  natural  result  of  adhesions 
between  the  heart,  pericardium  and  the  parietes  of  the  chest.  The 
depression  can  be  seen  and  felt,  and  is  due  to  the  pulling  on  the  external 
tissues  by  the  heart  in  systole,  during  which  a  shortening  of  the  organ 
occurs.  Striimpell  states  that  this  sign  is  only  positively  diagnostic 
when  it  involves  the  whole  cardiac  region,  a  systolic  retraction  at  the 
apex  occurring  in  other  conditions.  It  is  usually  more  pronounced  dur- 
ing inspiration.  The  systolic  retraction  may  be  followed  by  a  diastolic 
rebound,  which  when  present,  is  the  more  characteristic  sign.  Friedreich's 
sign — ''collapse  of  the  cervical  veins  during  the  heart's  diastole — is  still 
less  diagnostic.  It  was  evidently  based  on  the  observation  of  one  case. 
The  sign  disappeared  as  the  heart's  action  grew  feebler. 

Physical  signs  of  hypertrophy  and  dilatation  are  developed  in  time, 
and  it  is  to  them  that  the  accompanying  symptoms  are  mainly  due. 

Prognosis. — This  must  depend  upon  the  degree  of  alteration  in  the 
functions  and  structure  of  the  heart. 

No  medicinal  or  surgical  treatment  can  be  directed  to  the  removal 
of  pericardial  adhesions,  the  difficulty  being  mechanical  and  irremedi- 
able, but  as  compensation  fails  and' other  changes  in  the  heart  occur, 
treatment  based  on  purely  symptomatic  indications  is  required.  Such 
measures,  however,  are  identical  with  those  useful  in  other  affections  of 
the  heart,  associated  with  the  same  character  of  discomfort,  and  must 
not  be  regarded  as  directed  against  the  adhesions  per  se, 

HYDROPERIOABDIUM. 

Definition. — A  non-inflammatory  collection  of  fluid  within  the 
pericardium. 

Under  normal  conditions  a  certain  amount  of  fluid  is  always  found 
in  the  pericardium,  and  this  may  be  increased  by  several  ounces  shortly 
before  death.  Such  an  accumulation  is  not  entitled  to  the  name  of 
hydropericardium.  It  is  only  when  the  effnsion  amounts  to  four  or  six 
ounces  or  more,  that  we  are  justified  in  giving  it  a  special  designation. 

Etiology. — Hydropericardium  is  always  a  secondary  affection,  being 
practically  a  complicating  factor  of  quite  a  variety  of  morbid  conditions. 
It  may  develop  in  the  course  of  the  hydrsemia  of  the  feeble  and  cachectic, 
but  is  more  frequently  the  result  of  causes  developing  a  venous  stasis 
in  the  pericardial  membrane.  It  is  often  a  part  of  a  general  dropsy 
arising  from  any  cause,  but  is  especially  frequent  in  connection  with 
dropsy  due  to  pulmonary,  cardiac,  or  renal  disease.  A  pericardial  effu- 
sion of  local  origin  arises  from  obstruction  of  the  veins  of  the  heart, 
which  may  appear  in  association  with  valvular  disease  or  various  lung 
lesions,  as  bronchitis,  phthisis,  emphysema,  etc.  It  has  been  known  to 
occur  as  a  sequel  of  scarlatina  without  the  intervention  of  any  general 
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dropsy.  It  may  occur  secondarily  to  any  condition  which  enlarges  the 
pericardial  space,  e.g.,  atrophy  of  the  heart  substance  subsequent  to 
hypertrophy,  and  adhesions  between  the  pleura  and  pericardium  followed 
by  contraction,  thus  distending  the  sac. 

Morbid  Anatomy. — The  pericardium  presents  no  evidence  of  in- 
flammation, in  fact  its  appearances  are  normal  with  the  exception  of 
some  slight  opacity  or  thickening  due  to  interstitial  oedema.  The  effusion 
is  generally  of  a  light  yellow  color,  containing  but  a  slight  amount  of 
albumin,  and  being  non-inflammatory  in  origin,  is  free  from  fibrin.  If 
the  capillary  vessels  are  impaired  by  poor  nutrition,  they  may  rupture, 
thus  causing  the  admixture  of  blood  with  the  fluid.  The  quantity  of 
fluid  present  ranges  in  quantity  from  a  few  ounces  to  several  pints.  It  is 
very  rarely,  however,  as  great  as  in  pericarditis  with  eflfusion.  Owing  to 
the  pressure  of  the  accumulation,  the  heart  may  atrophy,  the  adipose 
tissue  about  the  organ  disappear,  and  the  connective  tissues  become 
cedematous.    Large  eflFusions  compress  the  lungs  and  dilate  the  thorax. 

ChylO'pericardium  is  a  rare  form  in  which  the  exudate  is  of  milky 
appearance. 

Symptoms. — Pericardial  dropsy  does  not  cause  any  symptoms  other 
than  those  incident  to  interference  With  the  heart's  function  by  reason  of 
the  accumulated  fluid.  The  dyspnoea  and  symptoms  of  enfeebled  heart 
which  are  common,  have  usually  antedated  the  effusion,  and  are  simply 
aggravated  by  its  advent.  Dyspnoea  is  always  a  prominent  symptom, 
the  patient  being  obliged  to  sit  erect  in  a  forward  position  day  and 
night.  The  pressure  of  the  accumulation  adds  to  the  distress  already 
present,  increasing  the  general  dropsy,  the  cyanosis,  etc. 

Diagnosis. — This  must  be  based  upon  the  physical  signs  in  associa- 
tion with  the  history  of  the  case.  Search  for  the  underlying  causative 
condition  must  always  be  made.  The  physical  signs  are  about  the  same 
as  in  pericarditis  with  liquid  eflfusion,  the  fraction  sound  which  exists 
during  the  dry  stage  of  the  latter  disease,  of  course  being  absent.  Bulg- 
ing of  the  chest  wall  is  rare. 

Prognosis. — The  prognosis  depends  very  largely  upon  the  cause  of 
the  trouble,  but  under  the  best  of  circumstances  is  exceedingly  grave. 

Treatment. — This  consists  in  paracentesis  when  the  accumulation 
becomes  of  serious  dimensions.  Among  remedies,  apocynum,  arsenic^  apis, 
digitaliSf  strophanthvs,  and  lachms,  give  the  best  results.  The  general 
condition  of  the  patient  as  a  rule  requires  more  attention  than  does 
the  pericardial  eflTusion. 

H^MO-PERIOABDIUM. 

Hfiemo-pericardium  is  a  rare  condition  which  must  not  be  confounded 
with  a  sanguineous  eflfusion  occurring  in  the  course  of  tubercular,  cancer- 
ous and  cachectic  pericarditis.     It  consists  of  haemorrhage  into  the  peri- 
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cardial  sac.  It  may  be  due  to  any  lesion  of  the  heart  or  first  portion  of 
the  aorta,  culminating  in  rupture  and  escape  of  blood  into  the  pericar- 
dium. Aneurism  of  the  heart,  coronary  arteries,  or  of  the  first  portion  of 
the  aorta,  are  the  most  frequently  observed  causes.  It  has  also  ensued  from 
stabs  and  bullet  wounds,  and  from  the  rupture  of  the  bloodvessels  of 
malignant  growths  in  this  situation.  In  a  heart  in  my  possession,  taken 
from  a  physician  under  my  treatment,  there  was  a  rupture  of  one  of  the 
coronary  arteries  and  extravasation  of  blood  into  the  myocardial  tissues ; 
several  days  later  the  rupture  extended  into  the  pericardial  sac,  resulting 
in  sudden  death.  The  rupture  of  the  artery  was  attended  by  pain  at  the 
heart,  faintness,  palpitation,  cool  perspiration,  etc.,  but  was  followed  by 
considerable  improvement  up  to  the  time  of  the  second  attack.  The 
final  symptoms  in  these  cases  are  due  to  the  compression  of  the  heart  by 
the  efi^used  blood,  and  are  modified  greatly  by  the  rapidity  with  which  it 
escapes.  Death  may  occur  within  a  few  minutes,  or  the  fatal  ending  may 
be  postponed  for  days.  Should  the  oozing  be  slow  considerable  disten- 
tion of  the  sac  may  result.  If  life  is  suflBciently  prolonged,  a  pericarditis 
may  supervene. 

The  Diagnosis  can  rarely  be  made  with  any  certainty,  but  if  in  a 
person  known  to  have  aortic  aneurism  or  degenerative  disease  of  the 
heart  walls,  suddem  pain,  dyspnoea,  etc.,  are  developed,  and  physical 
examination  reveals  an  increasing  area  of  dulness,  hsemo-pericardium 
may  be  suspected. 

The  Treatment  amounts  to  but  little,  owing  to  the  insurmountable 
mechanical  problems  involved.  Absolute  rest  is  of  course  necessary. 
Aspiration  has  been  performed  successfully  in  some  cases,  but  aflbrds 
little  hope.  Remedies  directed  to  the  underlying  degenerative  conditions 
are  admissible. 

PNEUMO-PERIOARDIUM. 

Pneumo-pericardium  is  a  rare  aflection,  consisting  of  the  presence  of 
air  or  gas  in  the  pericardial  sac.  Shortly  after  the  appearance  of  the  gas  in 
this  situation  pericarditis  nearly  always  ensues,  hence  efinsion  of  fluid  is 
sooner  or  later  present,  and  this  may  be  either  serous  or  purulent,  accord- 
ing to  circumstances.  While  gas  may  be  evolved  from  purulent  matter 
within  the  pericardium,  it  usually  enters  that  cavity  from  adjacent  organs 
containing  air,  as  the  oesophagus,  stomach  and  lungs.  The  communica- 
tion maybe  established  by  traumatism,  as  stab-wounds,  or  the  perforation 
of  the  oesophagus  by  a  foreign  body.  In  a  case  of  my  own,  the  pneumo- 
pericardium resulted  from  the  perforation  by  a  tin  tobacco-tag,  which 
lodged  in  the  oesophagus  and  ulcerated  through  the  parts.  Malignant 
disease  may  also  lead  to  the  opening  of  the  pericardium  by  ulceration. 
Abscess  of  the  liver  or  mediastinum,  a  phthisical  cavity  of  the  lung,  or 
even  the  aspiration  needle  may  be  a  cause  of  this  condition. 
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Symptoms. — The  distinctive  features  of  pneumo-pericardium  are 
the  physical  signs,  which  are  characteristic.  The  prsecordium  is  observed 
to  be  distended,  and  percussion  shows  areas  of  dulness  and  tympany, 
which  change  relationship  as  alterations  in  the  position  of  the  body  are 
made.  Auscultation,  moreover,  reveals  a  peculiar  splashing  metallic 
sound,  caused  by  the  movements  of  the  heart  in  the  fluid  and  gaseous 
contents  of  the  pericardial  sac,  sounds  which  may,  indeed,  be  heard  at 
quite  a  distance  from  the  patient.  The  heart's  impulse  is  weak,  but  is 
more  apparent  if  the  patient  is  made  to  sit  upright  and  lean  forward.  In 
this  position  the  fluid  will  gravitate  to  the  front,  and  some  of  the  area 
which  was  originally  tympanitic  while  lying  will  now  become  dull. 
Pneumo-pericardium  is  generally  rapidly  fatal.  The  danger  is  from 
immediate  collapse,  or  later,  from  pericarditis.  The  most  hopeful  cases 
are  those  arising  from  traumatism. 

The  Treatment  is  much  the  same  as  that  recommended  for  pericar- 
ditis. In  external  traumatism  the  sac  should  be  opened  and  the  wound 
treated  upon  surgical  principles. 
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Diseases  of  the  Endocardium. 


ENDOCARDITIS. 

Definition. — Inflammation  of  the  lining  membrane  of  the  heart. 

Varieties. — Endocarditis  may  be  either  acute  or  chronic.  The 
former  is  usually  described  under  two  heads :  (1)  Simple  acute  endocar- 
ditis, also  called  simple  exudative  endocarditis ;  and  (2)  malignant  or 
acute  septic  or  ulcerative  endocarditis. 

Chronic  endocarditis  is  known  as  valvular  disease  of  the  heart, 
interstitial  endocarditis,  valvulitis,  etc. 

SIMPLE  ACUTE  ENDOCARDITIS. 

Etiology. — Simple  acute  endocarditis  is  probably  invariably  a 
secondary  affection.  So-called  idiopathic  cases  are  not  of  extreme  rarity 
however.  Many  cases  that  can  be  traced  to  no  definite  determining 
disease,  are  doubtless  of  rheumatic  origin ;  the  vague  joint  pains  preced- 
ing and  accompanying  the  affection  being  considered  of  little  moment 
by  the  patient,  and  not  sufficiently  marked  to  give  rise  to  typical  joint 
manifestations  recognizable  by  the  physician.  Some  authors,  e,  g.,  Ger- 
main See,  go  so  far  as  to  attribute  all  cases  to  the  action  of  micro-organ- 
isms, but  the  facts  in  our  possession  do  not  warrant  so  sweeping  a  gener- 
alization. In  the  first  place,  cases  are  frequently  observed  in  which  no 
micro-organisms  of  any  kind  are  discoverable.  In  others,  the  specific 
organism  of  the  disease  to  which  the  endocarditis  is  secondary,  as  the 
pneumococcus  or  the  typhoid  bacillus,  have  not  been  found.  Some  cases 
have  been  associated  with  the  tubercle  bacillus,  but  this  is  regarded 
by  many  authorities  as  a  mere  coincidence,  although  a  tubercular  endo- 
carditis is  admitted.  Nevertheless,  it  is  interesting  to  observe  that  most 
cases  are  associated  with  diseases  of  bacterial  origin,  or  those  in  which 
marked  alterations  in  the  blood  are  prominent  features.  Most  important 
of  these  primary  affections  is  rheumatic  fever.  Fothergill  has  further- 
more remarked  that  an  acid  condition  is  frequently  present  in  endocar- 
ditis, this  being  the  case  also  in  rheumatism  and  gout,  and,  as  Virchow 
has  shown,  also  in  pyaemia.  The  frequency  with  which  endocarditis  is 
preceded  by  acute  rheumatism  is  such  that  thorough  clinicians  keep  a 
careful  watch  over  the  condition  of  the  heart  in  every  case  of  the  latter 
disease.  From  60  to  85  per  cent,  of  all  cases  of  endocarditis  have  been 
estimated  to  have  resulted  from  acute  inflammatory  rheumatism,  and, 
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according  to  the  statistics  of  Bellevue  Hospital,  New  York,  fully  one- 
third  of  the  cases  of  inflammatory  rheumatism  are  complicated  by  endo- 
carditis. By  some  authorities  an  even  larger  proportion  is  conceded^ 
namely,  one-half.  The  danger  of  endocarditis  seems  to  be  especially 
great  when  a  large  number  of  joints  are  involved,  and  in  the  first  or 
second  week  of  the  course  of  inflammatory  rheumatism,  although  it  may 
exist  before  the  joint  changes  are  fully  manifest,  and  in  not  a  few  instances 
endocarditis  may  be  the  chief  manifestation  of  a  rheumatic  attack,  only 
a  single  or  a  few  joints  showing  involvement.  Therefore  the  occurrence 
of  rheumatic  endocarditis  is  not  limited  to  the  typical  acute  rheumatism 
above  referred  to.  Charcot  and  others  are  firmly  convinced  that  it  may 
follow  chronic  rheumatism,  and  it  is  said  to  occur  occasionally  even  in 
association  with  tonsillitis,  which  is  often  of  rheumatic  origin.  Its  asso- 
ciation with  chorea,  which  also  bears  a  relationship  to  rheumatism,  is 
well  known.  Next  in  order  of  importance  as  a  cause  of  endocarditis  is 
Bright's  disease,  especially  that  Tariety  known  as  parenchymatous 
nephritis.  Less  important  causes  are  measles,  scarlet  fever,  variola, 
pneumonia,  diphtheria,  typhoid  fever,  varicella  and  gonorrhoeal  rheu- 
matism, and  it  may  occur  occasionally  in  secondary  syphilis.  Wunder- 
lich  places  measles  as  next  to  rheumatism  the  most  frequent  cause  of 
endocarditis.  Osier  states  the  absence  of  endocarditis  in  65  cases 
of  typhoid  fever  on  which  he  held  autopsies,  and  its  presence  in  12 
out  of  216  cases  of  phthisis.  Others  than  Osier  have  described  a  tubercu- 
lar endocarditis.  Hanot,  for  example,  describes  three  varieties  which  he 
names  (1)  the  caseous,  (2)  the  granular,  and  (3)  the  ulcerative,  the  second 
being  most  frequently  observed.  He  does  not  attribute  the  endocardial 
inflammation  to  the  tubercle  bacillus,  but  rather  to  the  toxins  produced 
by  that  micro-organism. 

Various  afiections  characterized  by  debility,  ansemia,  etc.,  as  malig- 
nant disease,  diabetes,  gout,  etc.,  appear  to  favor  it.  Syphilis,  peliosis 
rheumatica,  and  the  heemorrhagic  dyscrasia  are  believed  to  cause  it. 
Pregnancy  and  the  puerperal  state  are  held  responsible  for  some  recru- 
descences. Local  injuries  to  the  valves  or  the  chordee  tendinece,  or 
extension  of  the  inflammation  from  the  peri-  or  myocardium,  are  rare 
excitants  of  endocarditis. 

Men  are  oftener  attacked  than  women.  Especially  does  this  remark 
apply  to  those  debilitated  by  chronic  alcoholism.  In  respect  to  rheuma- 
tism— the  most  frequent  cause  of  endocarditis — it  can  be  said  that  there 
is  no  necessary  relation  between  the  intensity  of  the  articular  inflamma- 
tion and  the  tendency  to  heart  inflammation. 

Pathology  and  Morbid  Anatomy.— The  general  features  of  espe- 
cial interest  are  (1)  the  partial  or  patchy  character  of  the  lesion,  the 
valves  and  the  adjacent  parts  being  the  usual  points  of  attack.  (2)  The 
proliferating  tendency  of   the    inflammatory  action,  with    secondary 
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sclerotic  changes,  the  latter  being  the  especial  cause  of  the  subsequent 
heart  disability.  (3)  The  almost  constant  involvement  of  the  left  heart. 
(4)  The  involvement  of  the  right  heart  in  foetal  endocarditis.  (5)  The 
frequency  of  embolism. 

The  restriction  of  the  inflammation  to  the  valves  and  their  vicinity 
is  a  marked  feature  of  the  disease,  and  especially  characteristic  is  the 
presence  of  vegetations  upon  the  valves,  these  varying  in  size  from  a 
minute  point  up  to  (in  cases  which  have  existed  for  a  long  time)  a 
cauliflower-like  growth  of  considerable  bulk.  These  excrescences  may 
be  mere  prominences,  or  again  they  may  be  attached  by  more  or  less 
slight  pedicles,  so  slight,  indeed,  in  some  cases,  that  their  separation  from 
the  valves  becomes  an  easy  accident,  and  they  are  washed  into  the 
blood  current,  producing  embolism  of  distant  vessels.  These  bead-like 
growths  are  generally  situated  two  or  more  millimetres  from  the  margin 
of  the  valves ;  in  other  words,  along  the  line  of  maximum  contact  of 
these  structures.  The  mitral  valves  are  most  frequently  attacked,  the 
granulations  developing  upon  the  auricular  surface,  theopposite  being 
true  in  aortic  'valvulitis. 

The  endocardium,  being  largely  composed  of  connective  tissue 
which  lines  the  heart  and  forms  the  valves,  is  covered  with  endothelial 
cells  in  the  valvular  region,  and  this  partially  explains  the  usual  location 
of  the  inflammation  and  the  character  of  the  process.  The  cellular 
character  of  the  inflammatory  change,  the  ordinary  products  of  inflam- 
mation being  absent,  is  especially  due  to  the  insufficient  supply  of  blood- 
vessels. The  connective  tissue  cells  are  especially  concerned.  The  new 
growth  has  a  tendency  to  degenerate  and  undergo  calcification.  The 
fibrin  which  is  found  covering  the  valves  is  whipped  out  of  the  blood 
current.  In  mild  cases  the  valves  may  be  simply  swollen,  their  surfaces 
remaining  smooth.  The  subsequent  changes  in  the  inflamed  valves  and 
orifices  is  one  of  contraction,  with  shortening,  deformity,  and  consequent 
constriction  of  the  ostia  or  imperfect  closure  of  the  valves.  Neighboring 
leaflets  may  be  bound  together  or  the  valves  may  be  firmly  attached  to 
the  walls  of  the  heart  or  to  the  aorta.  These  changes  will  be  all  more 
fully  described  in  the  consideration  of  the  chronic  form  of  endocarditis. 

Symptomatology. — There  are  few  disease  in  which  the  symptoms 
are  more  uncertain  than  they  are  in  endocarditis.    Loomis  says  most  posi- 
tively that  more  than  in  any  other  disease  the  symptoms  have  no  regular  , 
order  of  development,  and  many  of  those  that  do  occur  seem  to  result 
from  the  involvement  of  the  walls  of  the  heart  in  the  inflammation. 

Symptoms,  the  occurrence  of  which  primarily,  or  during  the  course 
of  some  affection  known  to  be  an  excitant  of  endocardial  inflammation, 
suggest  the  development  of  endocarditis,  are:  pain,  palpitation,  increased 
fever,  dyspnoea,  cardiac  enfeeblement  and  arrhythmia. 

Pain  is  not  apt  to  be  a  prominent  symptom.    Even  when  present  it 
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is  not  severe,  but  usually  dull  in  character.  There  is  much  reason  to 
suspect  that  its  presence  is  significant  of  a  complicating  pericarditis  or 
pleurisy.  Sometimes  pain  is  referred  to  the  epigastrium,  a  feature 
especially  characteristic  of  the  endocarditis  of  children.  Prsecordial 
distress  is  often  complained  of,  the  patient  describing  it  as  a  sense  of 
weight  over,  or  a  tight  band  about  the  heart. 

The  patient  usually  complains  of  excited  and  abnormally  strong 
action  of  the  heart,  this  being  especially  perceptible  to  the  sufferer. 
Later,  the  pulse  becomes  feeble  and  even  irregulai".  It  is  usually  frequent 
from  the  very  beginning  of  the  disease.  A  disparity  between  the  force 
of  the  pulse  and  the  heart's  activity  is  often  perceptible,  for,  with 
extended  involvement  of  the  heart,  irritability  increases  and  the  propul- 
sive power  of  the  organ  diminishes. 

The  temperature  changes  are  no  more  characteristic  than  are  the 
other  symptoms.  Sometimes  there  is  a  slight  fever,  or  when  the  endo- 
carditis is  secondary  to  another  disease,  an  aggravation  of  the  pre-exist- 
ing febrile  symptoms.  With  the  advent  of  the  endocarditis  the  tempera- 
ture may  rise  abruptly,  and  be  associated  with  sweating,  sudamina,  and 
other  concomitants  of  high  temperature.  It  seldom  rises  above  102^  or 
103^  F.,  although  cases  in  which  it  reached  105^  F.,  without  any  articular 
inflammation,  have  been  reported.  These  high  temperatures  of  endocar- 
ditis are  observed  with  especial  frequency  in  children  of  a  rheumatic 
diathesis. 

Dyspnoea  is  sometimes  present,  and  may  be  of  variable  intensity, 
paroxysmal,  or  constant.  In  mild  cases  it  is  manifested  by  slight  accel- 
eration of  respiration,  or  labored  breathing.  In  the  severe  it  is  accom- 
panied by  all  the  evidences  of  impaired  circulation. 

Physical  Signs. — Inspection.  The  patient  lies  on  his  back  or 
inclines  to  the  left  side.  The  area  of  cardiac  impulse  is  observed  to 
extend  over  a  greater  space  than  normal.  In  advanced  cases  the  heart 
may  be  so  weak  that  its  pulsations  are  imperceptible  to  the  eye.  Evi- 
dences of  venous  stasis  are  found  in  distention  of  the  vessels  of  the  neck. 
General  cyanosis  is  occasionally  observed. 

Palpation  discovers  very  exceptionally  an  endocardial  thrill,  and 

the  changes  in  the  cardiac  impulse  discovered  by  inspection,  to  which 

reference  has  just  been  made.    The  heart's  action  is  early  increased  in  force 

.  and  frequency.    When  acute  dilatation  (a  not  infrequent  occurrence) 

takes  place,  the  cardiac  impulse  is  weakened. 

Percussion  shows  the  normal  area  of  cardiac  dulness  unaffected. 
An  exception  is  found  in  those  cases  in  which  endocarditis  is  associated 
with  acute  dilatation. 

Auscultation  reveals  a  bellows  murmur — a  soft,  blowing,  systolic 
sound,  heard  best  at  the  orifice  or  valve  affected.  Typical  transmissions 
are  seldom,  if  ever,  heard  in  the  first  stage  of  endocarditis.    The  reason 
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for  this  is  obvious,  the  inflammatory  changes  are  seldom  sufficiently 
organized  and  condensed  to  permit  of  transmission.  The  diagnostic 
murmur  is  one  that  grows  in  intensity  at  every  successive  examination. 
It  is  not  until  late  in  the  disease  that  the  murmur  is  transmitted.  Preced- 
ing the  murmur,  as  already  stated,  the  first  sound  of  the  heart  is  prolonged 
or  harsh.  This  murmur  is  due  either  to  mitral  insufficiency  or  roughening 
of  the  ventricular  endocardium.  When  due  to  the  former  cause  there  is 
associated  an  accentuation  of  the  second  sound  at  the  pulmonary  orifice. 
Murmurs  may  be  related  to  the  other  valves,  but  with  far  less  frequency 
than  the  mitral.  Diastolic  murmurs  sometimes  occur,  but  are  exceptional, 
their  presence  being  strongly  suggestive  that  the  trouble  is  not  of  recent 
origin.  In  children  a  double  murmur  is  often  heard  at  the  mitral  orifice. 
Of  late,  even  the  physical  signs  which  were  at  one  time  looked  upon  as 
diagnostic,  have  been  regarded  as  not  positively  reliable.  The  develop- 
ment of  a  murmur  within  one  of  the  cardiac  areas,  even  when  associated 
with  fever  and  other  symptoms  of  an  acute  affection,  is  not  evidence 
sufficient  to  justify  a  diagnosis  of  acute  endocarditis.  The  careful  study 
which  has  been  recently  devoted  to  acute  endocardial  murmurs,  has  led 
to  a  very  diffSerent  interpretation  of  their  significance  in  many  cases ; 
e,  g.,  while  a  systolic  apical  murmur  is  indicative  of  mitral  regurgitation, 
such  r^;urgitation  may  not  be  due  to  endocarditis.  A  sign  of 
beginning  endocarditis  is  a  prolongation  of  the  first  sound  of  the  heart. 
This  has  been  asserted  by  Sir  William  Gull  and  Dr.  Sutton,  and  was 
confirmed  by  Sibson  in  eighteen  out  of  twenty-two  cases  of  "threatened" 
rheumatic  endocarditis.  Sansom  thinks  this  phenemenon  is  due  to  swell- 
ing of  the  mitral  curtains  with  a  resulting  elimination  in  some  degrees 
of  the  valvular  element  of  this  sound.  Such  a  prolongation  may — and 
of  course  often  does, — merge,  with  the  progress  of  the  disease,  into  a  well- 
defined  murmur.  We  must  inquire  then  what  other  diseases  than  endo- 
carditis may  cause  such  regurgitation  and  consequent  murmur.  There 
is  the  best  evidence  that  degenerative  changes  in  the  fibrillse  of  the 
heart  walls  or  of  the  papillary  muscles  may  lead  to  enfeeblement  of  the 
ventricles  and  imperfect  closure  of  the  valves.  Further,  it  has  been 
determined,  chiefly  through  the  investigations  of  Ludwig  and  Hesse, 
that  there  are  sphincter-like  circular  fibres  at  the  auriculo-ventricular 
orifices,  which  have  a  modifying  influence  upon  the  size  of  the  opening, 
their  action  during  the  ventricular  systole  being  such  as  to  favor  the 
perfect  closure  of  the  valves,  and  it  is  easy  to  believe  that  by  failure  to 
act,  they  may  so  enlarge  it  as  to  prevent  perfect  valvular  coaptation. 
The  rapidity  with  which  degenerative  changes  may  occur  is  illustrated 
by  the  development  of  fatty  changes  in  animals  which  have  been  bled 
to  death.  It  is  possible  that  in  rheumatism  and  certain  of  the  acute 
infectious  diseases,  there  is  a  special  tendency  to  these  changes  as  well  as 
to  endocarditis. 
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Diagnosifiu — The  diagnosis  of  endocarditis  depends  upon  the  dis- 
covery of  a  valvular  murmur  associated  with  the  symptoms  suggestive 
of  that  disease.  In  some  cases  a  positive  conclusion  is  impossible  because 
of  the  probability  of  the  signs  being  dependent  upon  old  lesions.  The 
association  of  some  degree  of  hypertrophy  with  the  murmur  indicates 
that  the  murmur  is  dependent,  in  part  at  least,  upon  pre-existing  valvular 
disease.  The  murmur  of  endocarditis  is  generally  systolic  and  mitral. 
Diastolic  and  aortic  murmurs  are  generally  dependent  upon  old  valvular 
troubles.  The  crucial  sign  from  which  there  is  no  appeal  is  the  exist- 
ence of  a  murmur  which  by  repeated  physical  examinations  is  shown  to 
have  developed  during  the  course  of  a  disease  known  to  have  endocar- 
ditis as  one  of  its  sequelse. 

From  pericarditis  endocarditis  is  differentiated  by  the  limitation  of 
the  murmur  to  the  prsecordial  region  in  the  former  affection.  The  mur- 
mur, moreover,  is  heard  nearer  the  ear,  and  is  intensified  by  having  the 
patient  bend  forward,  or  by  increasing  the  pressure  of  the  stethoscope,  or 
examining  ear  against  the  chest.  In  endocarditis  the  murmur  has  points 
of  special  intensity  varying  according  to  the  valve  affected. 

Aortitis,  though  a  rare  disease,  may  be  confounded  with  endocarditis. 
Indeed  the  symptoms  of  the  two  diseases  are  often  identical.  Aortitis 
has,  however,  a  more  rapid  pulse,  and  pain  is  a  prominent  feature.  This 
pain  courses  along  the  spine  as  well  as  being  manifested  in  the  preecor- 
dial  region,  and  is  aggravated  by  any  movement  of  the  patient. 

Functional  cardiac  disturbances,  occurring  during  the  course  of  acute 
febrile  disorders,  sometimes  give  rise  to  diagnostic  error.  In  them,  how- 
ever, murmurs,  if  present,  are  most  marked  at  the  base  of  the  heart,  while 
in  endocarditis  they  are  best  heard  at  the  apex,  if  the  lesion  is  mitral. 
In  the  former  also  there  are  no  evidences  of  obstructed  circulation. 

Prognosis. — The  prognosis  of  endocarditis  as  regards  life  is,  as  a 
rule,  favorable.  It  is  different  on  the  other  hand  as  to  the  future  integ- 
rity of  the  valves  or  orifices  affected,  permanent  lesions  developing  in 
the  majority  of  the  cases.  Some  cases  that  begin  as  simple  exudative 
endocarditis  subsequently  become  of  the  malignant  variety.  The  fatal 
issue  in  endocarditis  is  generally  brought  about  by  embolism  of 
different  viscera  as  manifested  by  sudden  splenic  enlargement,  albu- 
minuria, hemiplegia,  etc.  Endocarditis  in  children  is  less  apt  to  be  fol- 
lowed by  permanent  heart  lesions  than  in  the  case  of  the  disease  in  adults. 
The  duration  of  endocarditis  is  quite  variable.  Many  cases  recover  in 
two  or  three  weeks;  others,  less  fortunate,  linger  along  for  several  months. 

Treatment. — The  patient  should  be  made  to  lie  between  blankets. 
Every  means  of  resting  the  heart  should  be  persistently  employed. 
When  it  is  possible,  all  conveniences  which  reduce  exertion  and  exposure 
to  the  minimum  should  be  enjoined.  Even  long  after  the  patient  has 
apparently  recovered  from    his  acute   illness,  protection  of  the  chest 
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against  changes  of  temperature  should  be  secured  by  applications  of  a 
light  layer  of  cotton- wool  or  flannel.  The  intimate  relationship  existing 
between  the  vaso-motor  nerves  of  the  interior  of  the  chest  and  the  adja- 
cent surfaces  explains  the  necessity  for  this  measure.  The  diet  should  be 
simple  and  spare,  but  nutritious.  As  a  rule  it  should  be  limited  to 
nitrogenous  matter.  An  excess  of  fluid  should  be  avoided  in  order  to 
lessen  intracardiac  pressure.  Excellent  results  may  sometimes  be^ 
obtained  from  the  warm  bath  at  a  temperature  ranging  from  90°  to  100® 
F.,  repeated  from  one  to  three  times  in  the  twenty-four  hours.  The 
sedative  influence  of  this  measure  upon  the  heart  and  general  nervous 
system  is  most  excellent. 

Preventive  treatment  is  always  of  importance.  This  should  be  lim- 
ited to  the  employment  of  measures  which  combat  the  primary  disease 
in  the  course  of  which  endocarditis  is  most  likely  to  occur.  The  early 
and  efficient  treatment  of  acute  inflammatory  rheumatism  is  thus  seen 
to  be  of  the  greatest  importance.  The  great  value  of  colchicine  in  this 
affection,  and  its  influence  in  the  prevention  of  cardiac  inflammation, 
will  be  referred  to  in  the  chapter  treating  of  rheumatic  fever. 

When  pain  is  severe,  hot  applications  to  the  praecordial  region  are 
important.  Pepper  and  others  speak  highly  of  the  use  of  cold  for  this 
purpose,  advising  the  employment  of  the  ice-bag  or  Leiter's  tubes. 

As  to  medicines,  it  may  be  said  that  the  value  of  aconite  in  the  early 
stages  of  sthenic  cases  is  conceded  by  most  observers  of  both  schools  of 
practice.  I  give  it  in  the  lower  dilutions  or  in  drop  doses  of  the  tinc- 
ture. The  higher  the  temperature,  the  more  strongly  is  it  indicated. 
Other  symptoms  suggesting  its  employment  are  anxiety,  great  swelling 
of  the  joints  with  acute  pain,  restlessness,  and  pulmonary  congestion. 
In  some  very  rapid  cases  with  a  high  grade  of  sthenic  symptoms,  vera- 
trum  viride  is  preferred  by  Hale  and  other  practitioners.  The  action  of 
the  heart  is  far  more  violent  than  under  aconite.  Congestion  of  the 
lungs  calls  for  its  exhibition  even  more  urgently  than  it  does  for  that 
remedy.  More  than  aconite,  it  is  useful  in  cases  of  idiopathic  endocar- 
ditis. Hale  does  not  look  upon  a  quick  pulse  as  a  necessary  indication  for 
this  remedy,  having  seen  good  results  from  it  in  cases  in  which  the 
reverse  condition  obtained.  If  reasons  for  a  change  from  either  of  these 
medicines  appear,  it  is  best  to  turn  to  the  well-tried  and  efficient  spigelia, 
if  it  be  not  contra-indicated.  Ten  drops  of  the  tincture  should  be  mixed 
with  four  ounces  of  water,  of  which  solution  teaspoonful  doses  should  be 
given  hourly.  Both  aconite  and  spigelia  are  peculiarly  valuable  in  cases 
of  rheumatic  origin.  Fleischmann,  of  Vienna,  was  accustomed  to  giving 
spigelia  indiscriminately  in  all  cases  of  acute  cardiac  inflammations,  and 
with  most  excellent  results.  If  spigelia  is  insufficient,  iodine  and  spongia 
should  be  considered.  Kafka  recommends  the  former  after  spigelia. 
The  dyspnoea  pain  and  the  oppression  in  the  cardiac  region,  and  the 
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inability  to  lie  with  the  head  low,  suggest  spongia.  In  this  latter  con- 
dition, cactus  Ix  may  also  help.  The  sensation  of  constriction  about  the 
heart,  so  generally  looked  upon  as  characteristic  of  this  medicine,  is 
occasionally  present.  Intense  occipital  pain  is  also  regarded  as  a  strong 
indication  for  cactus. 

Other  possible  remedies  are  bryonia,  beUadonnay  cimidfuga^  convaU 
laria  and  digitalis.  Bryonia  is  often  indicated  and  is  of  clinical  value 
in  rheumatic  cases.  Its  use  has  been  suggested  purely  upon  pathologi- 
cal indications.  Belladonna  is  often  indicated,  especially  in  the  rheu- 
matic endocarditis  of  children. 

In  serious  cases  with  dilatation  and  threatening  failure  of  the  circu- 
lation, alcoholic  stimulants  must  be  used  in  moderate  quantities,  along  with 
such  remedies  as  glonoin^  digitalis^  caffein^  convaUaria,  strophanthuSf  etc. 

Cokhicum  has  been  used  by  Petroz  and  Jousset  for  the  endocarditis 
following  acute  rheumatism  when  aconite  has  proven  inefficient.  The 
heart  symptoms  of  this  drug  are  strong  action  and  a  tearing  pain  in  the 
cardiac  region.  The  pulse  is  small,  accelerated,  filiform  and  trembling. 
Jousset  prescribes  ten  drops  of  the  mother  tincture  in  seven  fluid  ounces 
of  water,  of  which  solution  he  orders  a  teaspoonful  every  two  hours. 
Jousset  attaches  considerable  importance  to  the  value  of  arsenic  in  the 
disease  under  consideration.  It  is  to  be  given  after  the  periods  in  which 
aconite  and  cactus  are  useful,  and  when  dyspnoea,  weak  and  irregular 
pulse,  with  considerable  diminution  of  the  arterial  tension  indicate  a 
state  of  gravity.  Other  symptoms  indicating  it  are  anxiety  with  mental 
agitation,  nocturnal  aggravation,  anasarca,  congestion  of  the  liver  and 
albuminuria. 

Long  rest  in  bed,  after  the  subsidence  of  the  acute  symptoms,  to- 
gether with  the  administration  of  medicines  having  an  absorbent  and 
resolvent  action,  such  as  sulphur ^  graphites,  aurum,  iodine,  spongia  and  the 
iodide  of  potassium,  tend  to  lessen  the  extent  of  the  inevitable  damage 
to  the  orifices  and  valves.  ^ 

ACUTE  INPEOTIOUS  ENDOOARDITIS. 

Synonyms. — Acute  septic  endocarditis;  malignant  endocarditis; 
ulcerative  endocarditis ;  diphtheritic  endocarditis ;  mycotic  endocarditis ; 
arterial  pysemia. 

Definition. — A  comparatively  rare  but  intense  form  of  endocardial 
inflammation,  due,  at  least  in  most  instances,  to  micro-organisms,  the 
resulting  exudate  tending  to  disorganization  rather  than  to  organization. 

History. — Malignant  endocarditis  first  received  mention  in  medical 
literature  in  1851,  by  Wilkes,  who  explained  many  of  the  phenomena  of 
that  disease.  In  the  same  year  Ormered  considered  the  subject  in  his 
Gulstonian  lectures.    Since  that  time  the  literature  of  the  subject  has 
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been  enriched  by  the  investigations  of  Wilkes,  Ogle,  Moxon,  Bristowe, 
Charcot,  Vulpian  and  Virchow.  The  ablest  exposition  of  the  disease  in 
recent  years  is  to  be  found  in  Osier's  Gulstonian  lectures  of  1885. 

Etiology. — There  is  every  reason  to  believe  that  malignant  endo- 
carditis results  from  some  infection,  micro-organisms  being  found  in  the 
vast  majority  of  examples  of  the  disease.  Virchow,  who  was  the  first 
to  advocate  this  view,  believed  that  in  many  instances  the  specific 
infection  entered  the  body  by  way  of  wounds.  Even  small  wounds 
and  inflammatory  lesions  are  sufficient  in  many  instances,  for  infec- 
tion has  taken  place  through  boils,  superficial  erosions,  suppurating 
corns,  etc.  The  possibility  of  the  disease  arising  in  healthy  valves  by 
infection  has  been  seriously  questioned,  although  Ribbert  succeeded  in 
producing  malignant  endocarditis  by  inoculation  without  previously 
making  the  valves  susceptible  by  traumatism.  The  occurrence  of  infec- 
tion of  apparently  healthy  valves  in  actual  practice  receives  a  very 
plausible  explanation  in  the  injury  to  these  structures  incident  to  high 
arterial  tension  and  cardiac  hypertrophy.  The  ease  with  which  an  acute 
or  chronic  valvulitis  may  provide  an  avenue  for  infection,  by  inducing 
local  cellular  depression,  is  of  course  universally  admitted. 

Osier's  series  of  209  cases  gave  a  histoty  of  preceding  or  existing 
disease  to  which  the  endocarditis  was  directly  traceable  in  127,  the 
primary  diseases  being  rheumatism,  pneumonia,  the  specific  infectious 
fevers,  septicaemia,  erysipelas,  diphtheria,  puerperal  infection,  dysentery 
and  intermittent  fever.  In  many  of  the  rheumatic  cases  sclerotic  valves 
are  found.  Pneumonia,  far  more  frequently  than  any  other  disease, 
seems  to  give  rise  to  malignant  endocarditis,  having  been  the  cause  in 
54  out  of  Osier's  209  cases.  Instances  have  been  observed  as  complica- 
tions of  periostitis,  osteo-myelitis,  pyelo-nephritis  and  other  suppurative 
diseases. 

Owing  to  the  frequency  with  which  malignant  endocarditis  occurs 
in  association  with  puerperal,  septic  processes,  it  is  oftener  observed  in 
women  than  in  men.  The  predisposing  age  is  that  of  middle  life,  chil- 
dren and  people  past  fifty  years  of  age  rarely  being  attacked.  The  fact 
that  it  is  almost  always  a  secondary  affection  has  already  been  suggested. 
Still  cases  do  occur,  apparently  idiopathically,  in  debilitated  subjects, 
especially  in  those  habituated  to  alcoholic  excesses  and  the  subjects  of 
chronic  valvular  disease  with  failing  compensation. 

Pathology  and  Morbid  Anatomy.— As  in  the  simple  form,  it  is 
the  left  heart  and  the  valvular  regions  which  are  most  frequently  attacked. 
This  is  probably  because  the  left  side  the  more  frequently  contains  lesions 
which  favor  the  localization  and  multiplication  of  bacteria.  The  lesions 
are  especially  apt  to  affect  the  ventricular  surface  of  the  aortic  and  the 
auricular  face  of  the  mitral  valves  (t.  c,  the  surfaces  subjected  to  the 
greatest  friction),  and  consist  of  suppuration,  ulcerations  and  vegetations. 
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singly  or  in  combination.  Ulceration  is  frequently  observed,  this  fact 
giving  the  disease  one  of  the  names  by  which  it  is  commonly  known.  It 
may  be  either  superficial  or  deep.  In  the  former  case  it  involves  the 
endocardium  only ;  in  the  latter  it  extends  deeply  into  the  heart  sub- 
stance, sometimes  perforating  the  walls  or  the  septum.  Vegetations, 
when  present,  are  of  variable  size.  They  consist  of  soft  and  friable 
masses,  of  greenish-gray  or  grayish-white  color,  sometimes  assuming  a 
stalactite  appearance,  in  others  resembling  immense  cauliflower  excres- 
cences, very  readily  detached  from  the  endocardial  surface  to  which  they 
are  adherent.  Sometimes  small  abscesses  form,  especially  at  the  bases 
of  the  vegetations.  The  destructive  changes  produced  by  malignant 
endocarditis  are  consistent  with  its  suggested  microbic  origin.  The 
organisms  present  consist  of  both  rod  and  round  forms,  staphylococci 
and  streptococci,  however,  being  most  frequently  observed.  When  the 
disease  occurs  as  a  complication  of  pneumonia  it  appears  to  be  due  to  the 
pneumococcus.  Eberth  has  demonstrated  the  highly  infectious  nature 
of  the  products  of  the  inflammation  by  inoculation  of  the  cornea  of 
rabbits,  the  results  being  inflammation  and  necrosis. 

The  vegetations  above  mentioned  may  be  readily  detached,  and 
lodging  in  distant  organs,  as  the  spleen,  the  kidneys,  the  brain,  etc., 
inflammation  and  extensive  destruction  of  tissue  in  these  parts  results. 
The  serous  cavities,  pericardium,  pleura,  peritoneum,  joints  and  the 
meninges,  may  be  attacked  with  suppurative  inflammation,  and  bacteria 
demonstrated  in  the  purulent  exudate. 

Symptomatology. — The  symptomatology  of  acute  ulcerative  endo- 
carditis differs  from  that  of  the  simple  variety  for  several  reasons.  These 
include  (1)  greater  intensity  of  the  endocardial  inflammatory  process, 
(2)  constitutional  infection,  and  (3)  embolic  complications.  The  latter, 
on  account  of  the  involvement  of  certain  organs  and  the  secondary 
changes  taking  place  in  surrounding  structures,  gives  rise  to  varying 
clinical  pictures.  It  may  be  said  that  all  of  the  symptoms  of  the  simple 
variety  are  present,  but  are  subject  to  important  modifications  and  addi- 
tions. As  in  simple  endocarditis  the  symptoms  are  by  no  means  dis- 
tinctive. Able  clinicians  and  diagnosticians  have  erred.  Indeed,  the 
majority  of  cases  of  ulcerative  endocarditis  have  been  recognized  only  at 
the  autopsy.  Aside  from  the  lack  of  distinctive  clinical  phenomena, 
malignant  endocarditis  is  so  often  an  associated  pathological  state,  or 
arises  in  the  midst  of  other  serious  maladies  as  a  secondary  disease,  that 
the  diagnosis  is  rendered  ^till  more  difficult.  A  prominent  differential 
point  is  the  relatively  greater  constitutional  and  fewer  local  symptoms 
than  in  the  simple  form.  The  general  symptoms  of  themselves  are 
always  sufficient  to  indicate  the  presence  of  a  serious  malady,  even  if 
there  is  nothing  to  direct  attention  to  the  heart  as  their  cause.  This  is 
not  true  of  simple  endocarditis. 
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Several  types  of  malignant  endocarditis  have  been  recognized,  viz., 
the  typhoid,  the  pysemic,  the  cardiac,  and  the  cerebral.  In  the  typhoid 
form,  the  one  most  commonly  observed,  the  symptoms  and  conditions 
ushering  in  the  attack  simulate  those  of  typhoid  fever,  but  present  im- 
portant distinctions  in  the  mode  of  onset.  Whether  coming  on  as  a 
primary  disease  or  in  the  midst  of  some  fever,  its  advent  is  marked  by  a 
rigor  or  series  of  chills.  Then  follows  a  fever  with  irregular  tempera- 
ture curve,  early  and  rapidly  progressive  prostration,  nervous  symptoms, 
such  as  delirium,  stupor  and  coma,  sweatings,  looseness  of  the  bowels, 
distended  abdomen,  swelling  of  the  salivary  glands  and  eruptions  of 
varied  character.  A  cardiac  murmur  may  be  present,  or  on  the  other 
hand,  all  the  physical  signs  of  endocarditis  may  be  undiscoverable. 

Another  group  of  cases  is  represented  by  the  prominence  of  the 
septic  element.  These  are  called  the  pyssmic  cases.  They  are  generally 
associated  with  primary  affections  from  which  it  is  possible  for  infection 
to  occur,  these  being  puerperal  lesions,  wounds,  and  a  variety  of  inflam- 
mations. The  symptoms  are  those  common  to  septic  poisoning,  viz., 
chills,  fever  and  sweats.  These  may  recur  in  such  a  way  as  to  simulate 
very  closely  the  symptoms  of  malarial  fever  of  various  types;  indeed, 
there  may  be  no  suspicion  that  the  disease  is  not  malarial  in  nature  until 
the  administration  of  quinine  giving  negative  therapeutic  results,  indi- 
cates otherwise.  The  diagnostic  difficulties  are  often  increased  by  the 
presence  of  a'  history  of  preceding  malarial  attacks.  Rheumatism  and 
old  organic  heart  diseases  are  less  frequent  antecedents  than  in  the 
typhoid  variety.  General  failure  is  rapid  and  great.  The  rapid  progress 
of  ansemia  is  a  prominent  feature.  There  may  be  a  well-developed  mur- 
mur as  in  the  typhoid  form,  or  all  physical  evidences  of  valvular  lesions 
may  be  absent.  The  right  heart  is  occasionally  attacked,  and  then  a 
murmur  will  be  heard  within  the  pulmonary  area.  The  temperature 
may  be  very  high  during  the  rigors.  The  pulse  ranges  from  100  to  150 
per  minute.  During  the  apyrexia  it  may  be  normal  or  subnormal  in 
frequency.  Dyspnoea,  palpitation,  and  cyanosis  may  be  present,  and  are 
usually  due  to  myocarditis. 

In  the  cardia4:  group  there  is  every  evidence  of  a  fresh  endocarditis 
engrafted  on  old  endocardial  changes.  Sclerotic  lesions  in  the  valves 
have  probably  existed  for  a  long  time,  and  failing  compensation  is  about 
to  begin.  The  patient's  general  health  is  poor.  The  fever  is  irregular 
with  evening  exacerbations.  The  symptoms  of  embolism  of  different 
organs  are  manifested.  Sometimes  compensation  is  perfect  up  to  the 
time  of  advent  of  the  fresh  attack,  when  the  destructive  changes  prove 
all  sufficient  to  produce  serious  cardiac  disturbance,  and  direct  attention 
to  the  heart  as  the  fons  et  origo  mali. 

The  cerebral  cases  include  a  most  interesting  clinical  class.  Very 
often  the  disturbances  of  brain  function  are  so  profound  that  it  is  diffi- 
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cult  to  believe  that  that  organ  is  not  solely  at  fault.    The  symptoms 
simulate  very  closely  those  of  meningitis  or  cerebro-spinal  fever. 

In  all  varieties,  the  spleen  may  be  swollen,  the  kidneys  involved,  as 
shown  by  albuminuria  and  heematuria,  and  embolism  of  various  organs 
supervenes.  Infarctions  of  the  brain,  spleen,  liver,  joints  and  lungs  are 
most  frequent.  When  in  these  embolic  cases  the  symptoms  do  not  direct 
attention  to  the  heart  and  thereby  reveal  the  true  nature  of  the  disease, 
there  is  every  fear  that  the  localized  symptoms  due  to  embolism  may  be 
mistaken  for  primary  affections  of  the  several  organs,  but  notably  nephri- 
tis, cerebro-spinal  fever,  pulmonary  lesions,  acute  yellow  atrophy  of  the 
liver,  etc. 

Remarking  generally  on  the  peculiarities  of  certain  individual  symp- 
toms, the  temperature  is  noteworthy  because  of  its  irregularity.  Periods 
of  low  may  alternate  with  high  pyrexia.  Remissions  and  intermissions 
occur  in  the  same  case  without  respect  to  any  definite  type  whatever. 
Then  again,  all  amelioration  of  fever  phenomena  may  disappear  and  the 
temperature  remain  at  one  point  for  weeks  at  a  time. 

Rashes  not  infrequently  accompany  malignant  endocarditis.  For  the 
most  part  they  assume  a  hsemorrbagic  type.  They  may  even  seem  to  con- 
firm an  erroneous  diagnosis  of  cerebro-spinal  or  typhoid  fever,  or,  as  has 
actually  happened,  surprising  to  relate,  hsemorrhagic  variola. 

Diagnosis. — The  diflBculties  attendant  upon  the  recognition  of 
malignant  endocarditis  have  been  mentioned  already,  and  means  indi- 
cated by  which  it  may  be  differentiated  from  the  simple  variety.  From 
typhoid  fever  it  is  differentiated  by  the  mode  of  onset,  which  is  generally 
rapid  and  marked  by  chill  or  high  fever.  Constitutional  symptoms  occur 
earlier  and  are  more  severe  in  malignant  endocarditis,  and  cardiac  pain 
and  oppression  sometimes  direct  early  attention  to  the  heart  as  the  seat 
of  the  disease.  In  the  fully  developed  disease  the  fever  is  characterized 
by  its  irregularity,  a  point  suflBciently  distinctive  to  eliminate  typhoid 
fever  from  consideration.  Typhoid  fever  lacks  cardiac  pain,  petechiae, 
optic  neuritis,  retinal  haemorrhages,  and  early  dyspnoea. 

When,  as  has  occurred,  the  clinical  phenomena  are  identical  with* 
certain  infectious  processes,  as  pyeemia,  variola,  typhus,  or  cerebro-spinal 
fever,  a  diagnosis  is  impossible  until  the  disease  has  continued  over  such 
a  period  of  time  as  to  make  it  impossible  for  the  case  in  hand  to  be 
an  example  of  any  of  the  above  mentioned  diseases. 

There  are  practically  no  means  of  differentiating  malignant  endocar- 
ditis from  pysemiay  for,  as  Osier  remarks,  the  latter  is  an  "  arterial 
pyaemia." 

From  malaria  a  differentiation  may  be  easily  made  by  means  of  a 
microscopical  examination  of  the  blood. 

Much  dependence  must  be  placed  upon  the  presence  or  absence  of  a 
possible  source  of  infection,  and  by  the  extent  and  course  of  the  embolic 
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processes.  Unlike  the  infarctions  in  the  simple  form,  they  are  here 
numerous  and  lead  to  rapid  inflammatory  and  suppurative  changes. 
Further,  an  asthenic  or  typhoid  character  of  the  symptoms  from  an  early 
period  of  the  disease,  early  loss  of  *'  pluck,"  and  early  dicrotism  of  the 
pulse,  are  all  common  features  of  infectious  endocarditis. 

Prognosis. — This  is  very  unfavorable  as  regards  life,  no  satisfactory 
evidence  that  any  case  has  recovered  having  been  oflFered.  The  general 
course  and  duration  of  malignant  endocarditis  vary  greatly,  being 
dependent,  in  great  measure,  on  the  nature  of  the  primary  afiection.  In 
most  cases  life  is  not  prolonged  beyond  three  or  four  weeks.  Instances  of 
a  fatal  issue  within  from  two  to  five  days,  as  well  as  a  protraction  to 
months,  and  even  to  more  than  a  year,  have  been  reported.  A  few  cases 
reported  during  the  past  few  years  lead  us  to  think  that  possibly  the  com- 
monly accepted  opinion  as  to  the  incurability  of  this  affection  may  not 
be  altogether  correct.  The  reported  examples  do  not  seem  to  have  been 
of  the  typically  acute  character,  but  rather  protracted  cases,  or  the  recur- 
ring instances  attendant  upon  chronic  valvular  disease.  In  any  event  the 
diagnostic  uncertainties  are  such  as  to  call  for  considerable  conservatism 
in  expressing  the  possibility  of  a  favorable  result. 

Treatment. — As  this  disease,  in  its  typical  form,  seems  to  be  so 
invariably  fatal,  the  treatment  must  be  confessed  as  unsatisfactory.  The 
general  management  of  cases  should  be  conducted  on  the  same  princi- 
ples as  in  the  simple  form.  The  pysemic  origin  of  the  disease  will  sug- 
gest many  elements  in  the  treatment.  Remedies  of  an  asthenic  charac- 
ter must  be  selected,  and  include  hchesis,  crotoZtta,  ar«cnicum,  and  probably 
others. 

Jousset  urges  the  employment  of  aconite  and  sulphate  of  quinine,  say- 
ing that "  this  combination  fits  the  purulent  diathesis.  Aconite  corre- 
sponds to  the  elevated  febrile  movement  with  anxiety  and  great  agita* 
tion ;  the  sulphate  of  quinine  to  the  intermittence  with  the  malignant 
symptoms  and  the  perniciousness  of  the  disease.  Among  the  heart  symp- 
toms produced  by  toxic  doses  of  quinine  there  is  a  very  short  period  at 
the  first  when  the  pulse  is  accelerated  with  increased  heat;  there  is  also 
weakness  and  slowness  of  the  pulse  with  lowering  of  temperature.  In  a 
more  advanced  state  there  is  a  very  feeble  and  irregular  pulse  with  an 
associated  lipothymic  state,  with  considerable  chilliness,  cold  sweat, lividity 
of  the  face  and  extremities,  absolute  loss  of  muscular  power  and,  finally, 
complete  collapse,  absence  of  the  pulse,  coldness  and  syncope.  This  com- 
plex of  symptoms  reminds  one  of  digitalis,  and  confirms  the  indication 
of  quinine  in  malignant  endocarditis.*' 

Jousset  prescribes  aconite  so  that  from  twenty  to  forty  drops  of  the 
tincture  are  given  in  the  course  of  twenty-four  hours.  The  sulphate  of 
quinine  he  advises  during  the  period  of  febrile  decline,  giving  three  doses 
of  from  one  to  one  and  a-half  grains  each,  an  hour  apart. 
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Regarding  the  snake  poisons,  the  symptoms  of  lactiesis,  owing  to  the 
profound  eflFect  of  the  remedy  on  the  heart  and  nervous  system,  make  its 
use  very  strongly  indicated  in  ulcerative  endocarditis.  The  mental  con- 
dition is  dulled,  the  patient  is  irritable  and  restless,  convulsions  of  varied 
types  may  be  present,  dyspnoea  is  constant,  the  sense  of  suflFocation  is 
marked,  the  pulse  is  rapid  and  feeble,  and  even  small  and  intermittent, 
and  the  disorganization  of  the  blood  may  be  so  great  as  to  cause  haemor- 
rhages from  different  portions  of  the  body.  Orotalus  is  likewise  often  indi- 
cated, the  evidence  of  blood  decomposition  being  more  strongly  marked 
than  under  lachesis,  as  shown  by  the  haemorrhages,  ecchymoses,  and  feeble 
cardiac  action.  Lilienthal  does  not  favor  the  use  of  naja  in  this  diseasci 
as  it  lacks  the  symptoms  of  blood  sepsis.  Secale,  he  suggests,  because  of 
a  symptomatic  resemblance  it  bears  to  some  cases;  i,  €.,  emaciation  and 
debility,  emboli,  cold  extremities  and  collapse,  vomiting  of  blood  with 
collapse,  anguish  and  dyspnoea,  internal  heat,  pulse  small,  irregular  and 
intermittent. 
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Valvular  Diseases  of  the  Heart. 


MITRAL  mSUPFIOIENOY. 

Of  all  ftsions  of  the  cardiac  valves,  mitral  insuflSciency  is  decidedly 
the  most  frequently  encountered.  Occurring  as  an  uncomplicated  con- 
dition, it  represents  about  one-third  of  all  cases  of  valvular  disease, 
while  an  equally  large  percentage  occurs  in  association  with  lesions  of 
other  valves.  The  pathological  changes  which  most  frequently  give 
rise  to  regurgitation  are  distortion  and  shortening  of  the  valvular 
leaflets,  these  being  often  associated  with  alterations  in  the  ostium  and 
the  chordae  tendinese,  conditions  themselves  arising  in  the  majority  of 
instances  from  an  old  or  recent  endocarditis,  and  especially  the  variety 
of  the  latter  due  to  rheumatism.  Atheroma  is  also  observed  as  a  cause, 
but  is  more  often  secondary  to  aortic  disease.  Myocarditis  sometimes 
leads  to  changes  in  the  musculi  papillares  with  resulting  insufficiency. 
Imperfect  closure  of  the  mitral  valve  may  also  be  due  to  purely 
muscular  conditions  (relative  insufficienciy),  and  is  exemplified  in  the 
high  degrees  of  dilatation  of  the  left  ventricle  occurring  in  protracted 
fevers  and  anaemia.  Rupture  of  the  valvular  leaflets  is  a  rare  though 
efficient  cause.  Deposit  of  lime  salts  in  the  leaflets  themselves,  or  at  their 
bases,  sometimes  interferes  with  their  perfect  approximation.  Mitral 
insufficiency  occurs  with  greater  frequency  in  women  than  in  men,  and 
in  the  young  rather  than  in  those  of  advanced  years. 

Pathology  and  Morbid  Anatomy.— In  the  early  stages  of  cases 
of  rheumatic  origin  the  changes  are  sufficient  only  to  lead  to  imperfect 
approximation  of  the  cusps ;  but  as  time  goes  on,  the  latter  become  greatly 
thickened  and  contracted,  and  ultimately  calcareous  matters*  are  often 
deposited  in  them  or  about  their  bases.  Adherence  of  the  edges  of  the 
valvular  segments  to  each  other  further  complicates  the  condition  by 
leading  to  more  or  less  stenosis  of  the  auriculo- ventricular  orifice.  The 
chordae  tendineae  exhibit  important  pathological  changes,  being  found 
adherent  to  the  wall  of  the  ventricle,  or  shortened  and  even  ruptured. 
In  other  cases  the  leaflets  themselves  are  but  slightly  altered  in  structure, 
but  have  vegetations  or  concretions  adherent  to  them,  and  these  being 
more  or  less  movable  in  the  blood  current,  interfere  quite  materially  with 
the  action  of  the  valve  and  thereby  lead  to  regurgitation  or  obstruction. 
In  long  standing  cases,  the  valve  may  be  so  greatly  deformed  as  to  pre- 
sent about  the  mitral  orifice  a  mere  ring  of  sclerotic  or  calcareous  tissue. 
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The  regurgitation  of  blood  through  the  mitral  valve  acts  mechani- 
cally to  produce  certain  important  changes  in  the  heart  structure. 
The  immediate  result  is  dilatation  of  the  left  auricle,  a  condition 
brought  about  by  the  admission  to  the  auricle  of  the  regurgitated  blood 
in  addition  to  that  which  normally  comes  over  from  the  pulmonary  vein. 
Ultimately  this  dilatation  is  compensated  in  some  slight  measure  by 
hypertrophy  of  the  auricular  walls.  The  latter,  however,  are  always 
weak,  and  capable  of  but  little  hypertrophy,  hence  they  remain  in  an 
enfeebled  condition.  The  increased  blood  pressure  is  not  confined  to  the 
auricle,  but  involves  the  entire  pulmonary  circuit,  even  the  rtght  ventricle 
becoming  ultimately  overdistended,  dilated,  and  greatly  hypertrophied. 
It  is  in  this  manner  that  the  mitral  leak  is  compensated.  Dilatation  and 
moderate  hypertrophy  of  the  left  ventricle  are  often  associated,  a  high 
degree  of  hypertrophy  of  this  structure  being  not  uncommon.  The 
changes  in  this  portion  of  the  heart  are  accelerated  by  the  increased  blood 
pressure  in  the  pulmonary  circulation  incident  to  the  hypertrophy  of  the 
right  ventricle,  and  further  by  the  overfilled  and  hypertrophied  auricle 
distending  the  left  ventricle.  The  hypertrophy  of  the  ventricular  walls 
may  be  sufficient  to  secure  a  proper  degree  of  blood  pressure  in  the  aorta 
for  years  in  spite  of  an  aggravated  mitral  lesion ;  but  in  time  myocardial 
degeneration  superveaes  with  increasing  dilatation  of  the  left  ventricle, 
aggravated  mitral  regurgitation,  and  additional  work  thrown  on  the 
right  ventricle,  resulting  in  still  further  dilatation  of  that  structure,  rela- 
tive insufficiency  at  the  tricuspid  orifice,  and  general  venous  engorgement. 

Symptoms  and  Physical  Signs.— The  symptoms  attendant  upon 
mitral  insufficiency  in  its  early  stages  depend  in  great  measure  upon  the 
rapidity  of  the  development  of  the  lesion.  If  it  is  sufficiently  slow  in 
progress  to  permit  of  a  parallel  development  of  compensation,  annoying 
symptoms  will  be  slight  or  absent;  and  per  contra^  if  regurgitation  is 
rapidly  established,  as  it  may  be  in  some  cases  of  intense  endocarditis, 
especially  if  of  the  malignant  variety,  symptoms  of  most  serious  circu- 
latory obstruction  will  appear  within  a  few  weeks  or  even  in  a  few  days. 
These  sydaptoms  are  due  in  the  main  to  dilatation  of  the  heart,  and  the 
period  during  which  they  continue  may  be  said  to  constitute  the  stage  of 
primary  dilatation.  Of  symptoms,  there  may  be  nosebleed',  hsemoptysisi 
dyspnoea,  and  evidences  of  pulmonary  congestion  or  oedema.  In  extreme 
cases  there  may  be  actual  consolidation  of  lung  tissue.  The  urine  is  often 
albuminous,  and  some  degree  of  anasarca  may  be  present.  The  stomach 
may  be  irritable  and  the  bowels  loose.  During  this  period  of  primary 
dilatation  too  little  blood  is  injected  into  the  aorta,  partly  owing  to  the 
loss  by  regurgitation,  and  partly  because  of  the  enfeebled  ventricle.  1'his 
imperfect  filling  of  the  arterial  system  results  in  a  pulse  of  small  volume, 
and  frequently  in  paleness  and  coolness  of  the  general  surface.  Follow- 
ing upon  the  primary  dilatation  there  is  usually  a  degree  of  hypertrophy 
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which  compensates  for  the  leak  more  or  less  perfectly,  such  compensa- 
tion ofttimes  remaining  unbroken  for  many  years.  During  this  period 
— the  stage  of  compensation — which  is  often  one  of  a  fair  degree  of 
health,  a  variety  of  symptoms  of  a  mild  grade  may  be  a  source  of  com- 
plaint Shortness  of  breath,  especially  upon  exertion,  is  perhaps  the 
most  prominent.  The  hypereemic  conditions  of  the  lungs  tends  to  attacks 
of  bronchitis,  and  heemoptysis  is  not  rare.  The  face  may  be  slightly 
cyanotic,  and  the  small  veins  dilated.  These  symptoms  suggest  free 
regurgitation.  Palpitation  may  be  a  symptom,  and  is  more  frequently 
observed  in  young  nervous  subjects.    The  finger-ends  may  be  clubbed. 

With  advancing  years,  and  especially  with  the  advent  of  middle 
life  and  the  beginning  of  degenerative  changes,  which  are  often  pre- 
cipitated at  an  earlier  period  than  normal  by  depressing  disease  in  any 
form,  degenerative  changes  in  the  myocardium  occur,  and  these  result  in 
a  secondary  dilatation  of  the  heart,  with  a  gradual  loss  of  compensation. 
A  long  line  of  symptoms  incident  to  circulatory  obstruction  follows. 
The  amount  of  blood  in  the  arterial  system  diminishes,  the  veins  and 
capillaries  become  engorged,  the  heart's  action  is  weak  and  irregular, 
and  palpitation  may  be  troublesome.  The  increasing  pulmonary  hyper- 
emia leads  to  increase  in  dyspnoea,  bronchitis,  etc.  Expectoration 
appears,  may  become  profuse,  and  contain  pigmented  epithelial  cells; 
the  liver  swells,  and  the  widespread  consequences  of  portal  hypersemia 
develop.  Catarrhal  jaundice  may  add  a  yellowish  tint  to  the  cyanotic 
skin.  The  urine  is  lessened  in  quantity  and  not  infrequently  contains 
albumin,  casts  and  blood.  The  increased  cerebral  congestion  causes 
mental  heaviness,  headache  and  disturbed  sleep.  A  constant  symptom 
in  protracted  cases  is  dropsy,  due  to  impoverishment  of  the  blood  and  to 
venous  engorgement.  It  begins  in  the  feet,  and  as  it  increases,  a  general 
anasarca  develops  with,  in  some  cases,  effusion  into  the  different  serous 
cavities. 

In  the  dire  state  thus  depicted  the  patient  may  soon  die,  but  more 
frequently  he  does  not  succumb  until  after  months  or  years  of  alternate 
iniprovement  and  aggravation  have  elapsed ;  for  even  after  compensa- 
tion has  been  in  great  degree  lost,  judicious  treatment  associated  with 
rest,  results  in  increased  nutrition  of  the  affected  organ  and  may  lead 
again  and  again  to  the  relief  of  the  most  serious  symptoms.  The 
fatal  issue,  which  is  rarely  sudden,  may  be  precipitated  by  dropsy, 
often  complicated  by  oedema  of  the  lungs ;  or  the  greatly  dilated  organ 
may  fail  to  empty  its  cavities  with  sufficient  force.  Less  frequently  a 
fatal  result  is  due  to  heemorrhagic  infarction  of  the  lung  or  some  other 
complication. 

Inspection  and  Palpation.  The  prsecordial  region  is  often  prom- 
inent. The  apex  beat  is  displaced  downward  and  outward  in  direct 
proportion  to  the  extent  of  the  cardiac  enlargement.     It  is  common  to 
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find  it,  however,  in  the  sixth  interspace  and  to  the  left  of  the  nipple 
line.  The  beat  differs  from  the  normal  in  being  more  diffused,  and 
until  dilatation  is  advanced,  it  is  more  forcible  than  in  health.  It  may 
also  be  seen  in  the  epigastrium.  If  the  cervical  veins  are  distended,  an 
undulating  pulse  may  be  visible.  This  sign  is  especially  marked  in 
recumbency.  A  systolic  thrill  may  rarely  be  present  within  a  limited 
area  about  the  apex. 

Percussion.  The  area  of  dulness  is  increased  in  proportion  to  the 
enlargement  of  the  heart.  This  increase  is  marked,  especially  in  a 
lateral  direction,  being  often  discoverable' to  the  right  of  the  sternum 
and  extending  to  the  left  as  far  as  the  apex  beat. 

Auscultation.  A  murmur  of  a  blowing,  rasping,  or  musical  char- 
acter, which  entirely  or  partially  replaces  the  first  sound  of  the  heart,  is 
the  special  diagnostic  feature  of  mitral  incompetency.  Its  centre  of 
intensity  is  at  the  apex.  It  can  usually  be  traced  to  the  axilla,  and  over 
the  left  aspect  of  the  chest,  and  be  heard  even  at  the  angle  of  the  left 
scapula  posteriorly.  In  exceptional  cases  the  murmur  may  be  widely 
diffused.  The  pulmonary  second  sound  is  generally  distinctly  accentu- 
ated, a  most  valuable  corroborative  sign.  The  centre  of  intensity  is  not 
always  at  the  apex,  but  may  be  somewhat  above  and  external  to  it. 
This  is  due  to  the  displacement  upward  and  backward  of  the  left  ven- 
tricle, which  forms  the  apex,  by  the  hypertrophied  right  ventricle 
(Niemeyer).  According  to  Paul  and  Balfour  the  area  of  greatest  inten- 
sity may  be  raised  to  the  second  or  third  left  intercostal  space.  This 
may  be  due  to  the  left  auricle,  which  is  near  the  surface  in  this  region. 
Position  may  affect  the  murmur — e.  ^r.,  it  may  be  inaudible  in  recum- 
bency, or  heard  during  sitting,  or  vice  versa.  With  great  weakening  of 
the  ventricle  the  murmur  may  disappear  altogether.  As  in  valvular  dis- 
eases generally,  the  seriousness  of  the  lesion  cannot  be  judged  by  the 
character  or  the  intensity  of  the  attending  murmur. 

Systolic  apical  murmurs  are  occasionally  the  result  of  blood  changes 
or  they  may  be  exocardial — i.  e.,  due  to  expulsion  of  air  from  the  over- 
lying lung  tissue,  and  in  differentiating,  it  must  be  remembered  that 
murmurs  of  organic  origin  are  also  often  altered  by  respiration. 

Associated  Murmurs.  A  pre-systolic  murmur  is  sometimes  asso- 
ciated with  the  systolic,  and  late,  after  the  development  of  tricuspid 
regurgitation, a  systolic  murmur  maybe  heard  at  the  ensiform  cartilage, 
and  along  the  lower  left  edge  of  the  sternum.  According  to  Paul,  the 
area  of  this  murmur  is  usually  very  limited,  "  not  larger  than  a  five- 
franc  piece."  Unless  a  systolic  murmur,  even  if  transmitted  to  the 
axilla,  is  persistent  and  associated  with  changes  in  the  heart  walls,  or  an 
accentuated  pulmonic  second  sound,  it  cannot  be  considered  as  absolute 
evidence  of  mitral  incompetency,  as  many  murmurs  of  uncertain  char- 
acter possess  these  characteristics.    These  murmurs,  which  are  mostly  of 
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inirayentricular  origin,  are  not  associated   with  other    and  stronger 
evidences  of  heart  lesions. 

MITRAL  STENOSIS. 

Mitral  stenosis— an  obstruction  to  the  passage  of  blood  from  the 
left  auricle  into  the  left  ventricle — is  due  to  a  variety  of  pathological 
lesions,  all  of  which  give  rise  to  constriction  at  the  auriculo-ventricular 
opening.  It  is  by  no  means  as  common  a  condition  as  mitral  regurgi- 
tation, with  which  it  is  frequently  associated.  The  mechanical  result  of 
the  lesion  on  the  circulation  is  overfilling  of  the  pulmonary  vessels  and 
consequent  increase  of  tension  in  the  pulmonic  and  diminished  tension 
in  the  systemic  circulation.  The  majority  of  cas^s  are  observed  in  the 
female  sex  and  are  developed  early  in  life,  facts  which  are  explained, 
partially  at  least,  by  the  greater  prevalence  of  rheumatism  and  chorea  in 
girls.  A  congenital  origin  was  at  one  time  assigned  to  many  cases  of 
mitral  stenosis,  but  since  the  discovery  of  the  fact  that  the  disease  some- 
times arises  so  insidiously  as  to  make  it  impossible  to  decide  just  at  what 
time  the  lesion  develops,  or  even  to  suggest  a  possible  cause,  this  view 
has  been  greatly  modified. 

Pathology  and  Morbid  Anatomy. — The  anatomical  changes 
involve  the  valves,  their  tendinous  cords,  and  sometimes  the  tissues  of 
the  ring.  When  the  former  structures  are  affected  they  are  found  thick- 
ened, roughened,  rigid  and  calcareous.  Variable  degrees  of  fusion  of  the 
valve  margins  and  thickening  of  surrounding  tissues  take  place,  thus 
reducing  the  orifice  to  such  an  extent  that  it  appears  as  a  very  small  slit, 
to  which  Corrigan,  the  eminent  Irish  clinician,  gave  the  name  "  button- 
hole contraction."  In  some  cases  the  margins  of  the  valvular  segments 
are  bound  together  and  are  associated  with  little  or  no  thickening  of  the 
adjacent  tissues,  in  which  case  the  orifice,  when  examined  from  the  auric- 
ular side,  presents  a  circular  or  flattened  funnel-like  shape  projecting  into 
the  ventricle.  Stenosis  arising  from  changes  confined  almost  exclusively 
to  the  tissues  at  the  base  of  the  valve,  is  rarely  observed. 

Dilatation  of  the  left  auricle  follows  upon  the  establishment  of  the 
obstructive  lesion  if  the  stenosis  is  developed  rapidly,  and  is  succeeded 
by  hypertrophy  later.  If,  on  the  other  hand,  the  lesion  is  more  slowly 
developed,  there  is  dilatation  with  steadily  progressive  hypertrophy. 
These,  then,  are  the  first  accessory  heart  changes  to  develop.  The  dila- 
tation may  be  extreme,  so  that  late  in  the  disease  the  walls  of  the  auricle 
become  very  thin.  Coincident  with  auricular  changes  there  is  increase 
of  blood  pressure  in  the  pulmonary  circulation,  and  this  in  turn  produces 
dilatation  and  hypertrophy  of  the.  right  ventricle.  Tricuspid  regurgita- 
tion and  congestion  of  the  systemic  veins  are  late  developments  and  the 
result  of  extreme  dilatation  of  the  right  heart.  As  in  the  case  of  the  left 
auricle,  the  rapidity  of  the  development  of  the  primary  lesion  will  deter- 


Digitized  by 


Google 


72  MITRAL  STENOSIS. 

mine  the  extent  to  which  dilatation  and  hypertrophy  of  the  right 
ventricle  prevails  in  the  early  history  of  the  case. 

Aside  from  the  anatomical  peculiarities,  the  principal  difference 
between  mitral  incompetency  and  stenosis  resides  in  the  condition  of  the 
left  ventricle,  which  in  pure  mitral  stenosis  takes  but  little  part  in  the 
general  enlargement  of  the  heart,  owing  to  its  diminished  blood  supply. 
Whatever  dilatation  or  hypertrophy  is  developed  in  it,  results  from  a  co- 
existing mitral  insufficiency.  In  no  case  is  the  increase  in  the  weight  of 
the  heart  apt  to  be  great.  Pulmonary  hypersemia  and  sequential  tissue 
changes  are  more  prominent  features  of  mitral  stenosis  than  of  any  other 
cardiac  affection.  The  hypersemia  and  general  sclerosis  of  the  pulmonary 
parenchyma  and  of  its^nutrient  vessels  are  associated  with  pigmentation, 
and  develop  the  conditions  known  as  cyanotic  induration,  thrombosis,  and 
hfiemorrhagic  infarctions.  In  a  case  of  mitral  stenosis  occurring  in  my 
practice,  the  obstruction  developed  so  rapidly  that,  added  to  the  intense 
pulmonary  hypersemia,  there  was  blanching  of  the  surface  of  the  body, 
cool  skin  and  other  evidences  of  unfilled  arteries.  The  enlarged  feeble 
auricle  is  sometimes  found  to  contain  ante-mortem  thrombi,  and  several 
times  large  free  globular  thrombi  of  this  character  have  been  observed. 
Marked  degrees  of  mitral  stenosis  cannot  be  compensated  for  any  great 
length  of  time ;  slight  lesions  may  be  overcome  for  many  years. 

Clinical  Course  and  Physical  Signs.— Inspection.  As  mitral 
obstructive  lesions  often  occur  in  young  subjects  with  yielding  thoracic 
walls,  the  enlarged  right  ventricle  sometimes  leads  to  prominence  of  the 
lower  portion  of  the  sternum,  and  of  the  fifth  and  sixth  left  costal  carti- 
lages. Later,  when  hypersemia  of  the  liver  has  developed,  prominence  in 
the  epigastric  region  is  also  observed.  The  apex  beat  is  usually  found  in 
the  normal  position,  but  inclines  to  weakness  and  may  even  disappear. 
Sometimes  it  is  found  further  to  the  left,  or  lower  than  normal,  thus  indi- 
cating hypertrophy  of  the  left  ventricle,  resulting  from  an  associated 
mitral  incompetency.  Pulsations  of  the  left  auricle  are  sometimes  visible, 
especially  if  tricuspid  insufficiency  has  developed.  Systolic  pulsation  of 
the  cervical  veins  possesses  the  same  significance.  In  the  final  stages, 
there  are  cyanosis  and  other  evidences  of  venous  engorgement. 

Palpation.  The  heart's  impulse  is  feeble  and  may  be  felt  in  the  epi- 
gastrium. Pulsations  of  the  auricle  may  also  be  felt.  A  diastolic  or  pre- 
systolic fremitus,  or  purring  thrill,  felt  at  the  apex,  is  the  most  important 
sign  developed  by  this  method  of  examination,  and  is  highly  diagnostic 
of  mitral  obstruction.  It  is  best  appreciated  in  certain  positioas  of  the 
body,  e.  g,,  the  left  lateral  decubitus,  and  appears  and  disappears  as  the 
force  of  the  heart's  action  is  increased  or  diminished.  The  thrill  termi- 
nates abruptly  with  the  beginning  of  the  systole. 

The  arterial  pulse  is  small,  owing  to  the  imperfect  filling  of  the  left 
ventricle,  and  the  consequent  injection  of  too  small  a  quantity  of  blood 
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into  the  systemic  vessels.    With  failing  heart  power  comes  arrhythmia 
and  intermittent  pulse. 

Percussion.  As  the  alterations  in  the  cardiac  walls  are  especially 
pronounced  in  the  right  ventricle  and  the  left  auricle,  the  increase  in 
percussion  dulness  is  mainly  to  the  right  of  the  apex  and  upward  along 
the  left  sternal  border.  The  line  of  dulness  on  the  right  side  may  be 
extended  even  as  far  as  the  nipple  line. 

Auscultation.    The  murmur  of  mitral  obstruction  has  been  the 
subject  of  considerable  discussion  of  late  years.    It  is  produced  by  the 
blood  current  in  its  passage  from  the  left  auricle  into  the  corresponding 
ventricle,  and  must  therefore  be  diastolic  in  time.    But  while  it  may 
occupy  a  considerable  portion  of  the  diastolic  period,  it  is  usually  de- 
veloped towards  the  close,  i.e.,  during  the  auricular  systole,  ending 
abruptly  with  the  beginning  of  the  ventricular  systole.  ^  This  led  M. 
Fauvel,  who  first  described  this  murmur,  to  designate  it  "  presystolic,"  a 
term  which  still  remains  the  most  frequently  used  appellation  by  which 
the  murmur  is  described.    It  has  been  observed  in  some  instances  to 
occupy  only  the  diastole,  i.  e.,  to  occur  with  the  beginning  of  the  auricular 
systole.    The  murmur  is  prolonged  and  usually  described  as  rumbling, 
grinding,  or  vibratory,  and  is  usually  sharply  localized  within  the  apex 
area  or  just  above  it.    Some  observers  describe  it  as  nearer  the  median 
line.     It  is  not  conducted  to  the  axilla  nor  is  it  heard  posteriorly.    In- 
tensification of  the  pulmonary  second  sound  suggests  hypertrophy  of  the 
right  ventricle.    Matterstock  states  that  the  sound  is  frequently  trans- 
mitted into  the  axillary  and  subclavian  arteries.    If  greatly  intensified, 
the  pulmonary  second  sound  may  be  heard  loudly  at  the  apex.    The 
small  amount  of  blood  pumped  into  the  aorta  accounts  for  the  feebleness 
of  both  sounds  over  this  vessel.    Flint's  observation  of  an  apical  pre- 
systolic murmur  in  rare  cases  of  aortic  insufiiciency  has  been  corrobo- 
rated.   The  abruptness  and  intensity  of  the  first  sound  has  been  variously 
explained,  but  seems  to  be  due  mainly  to  the  forcible  closure  of  the 
tricuspid  valve,  caused  by  the  hypertrophy  of  the  right  ventricle.    This 
feature  is  so  constant  that  it  is  suggestive  of  mitral  stenosis  even  when 
the  murmur  diagnostic  of  that  lesion  is  absent.     With  loss  of  compen- 
sation   the  presystolic  murmur  and    the  thrill    frequently  disappear. 
.  A  sharp  first  sound  remains.    The  presystolic  murmur  varies  greatly  in 
intensity  and  may  be  appreciable  only  during  periods  of  circulatory  ex- 
citement. Mitral  stenosis  has  been  frequently  discovered  post-mortem  with- 
out the  murmur  having  been  detected  during  life.    Fagge  observed  it  in 
forty  autopsies.    Both  heart  sounds  may  be  reduplicated,  but  the  second 
much  more  frequently.     This  is  due  to  the  difference  in  tension  of  the  two 
systems,  the  pressure  being  much  higher  in  the  pulmonic  circuit ;  and 
further,  to  hypertrophy  of  the  right  ventricle,  and  a  certain  want  of 
synchronism  in  the  action  of  the  ventricles.    The  overgrowth  of  the  right 
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ventricle  may  be  sufficient  to  compensate  the  obstruction  at  the  mitral 
orifice  for  many  years. 

As  in  mitral  incompetency  the  patient  may  be  free  from  annoying 
symptoms  for  a  long  period  of  time,  the  obstruction  at  the  mitral  orifice 
being  fully  compensated  by  hypertrophy  of  the  right  ventricle.  Some 
shortness  of  breath  upon  exertion,  a  feeble  pulse,  and  a  little  cough,  may 
be  all  the  symptoms  attracting  attention  to  the  heart.  As  in  other  valve 
lesions  the  patient  is  liable  to  embolism  and  its  consequences.  Recur- 
ring endocarditis  may  take  place  with  consequent  aggravation  of  symp- 
toms. The  engorgement  of  the  venous  system  resulting  from  a  decided 
break  in  compensation,  and  the  resulting  changes  in  the  various  organa 
has  been  sufficiently  described  under  "mitral  incompetency." 

AoRTio  Disease. 

A  variety  of  changes  at  the  aortic  orifice  leads  to  two  well-defined 
forms  of  valvular  disease.  In  one  the  aortic  valves  become  incompetent 
to  close  the  orifice,  regurgitation  of  blood  into  the  left  ventricle  result- 
ing, while  in  the  other,  there  is  developed  an  obstruction  to  the  outflow 
of  blood  from  the  ventricle,  i.  e.,  aortic  stenosis.  These  two  conditions 
may  exist  singly  or  combined,  generally  the  latter.  Even  then  one 
condition  frequently  predominates  so  markedly  over  the  other  as  to 
give  to  the  resulting  disease  its  special  features. 

AORTIO  REGURGITATION. 

Aortic  regurgitation,  sometimes  designated  "  Corrigan's  Disease,"  is 
to  a  peculiar  degree  an  affection  of  active  men  in  middle  life.  Though 
not  by  any  means  as  frequently  observed  a  condition  as  mitral  regur- 
gitation, it  is,  next  to  that  variety,  the  most  frequent  form  of  valvular 
disease  of  the  heart.  Diseases  which  lead  to  distortion  of  the  valves 
or  of  the  ostium  are  especially  sclerosis  and  endocarditis.  The  former  is, 
of  course,  a  chronic  pathological  process,  and  is  often  apparently  depend- 
ent upon  gout,  syphilis,  alcoholism,  etc.,  and  is  by  far  the  most  frequently 
observed  cause.  Endocarditis,  due  to  rheumatism,  though  also  a  cause^ 
far  more  frequently  produces  mitral  than  aortic  disease.  The  endocar- 
ditis associated  with  the  infectious  fevers  is  also  more  frequently  located 
at  the  mitral  orifice.  Malignant  endocarditis  on  the  other  hand  does^ 
frequently  attack  this  valve  and  bring  about  an  incompetency  through 
ulcerative  action.  Occurring  under  these  circumstances,  aortic  regurgi- 
tation, as  a  rule,  proceeds  rapidly  to  a  fatal  issue.  Strain  occupies  a  prom- 
inent etiological  position,  so  prominent  indeed  that  the  appellation  "  ath- 
letes' heart "  is  often  applied.  The  immediate  effect  of  excessive  exertion  is 
an  increase  of  the  blood  pressure  upon  the  aortic  valves  during  the  heart's 
diastole.  Excess  in  running,  rowing,  striking,  or  in  any  laborious 
employment  or  athletic  exercise  may  be  sufficient  to  excite  inflamma- 


Digitized  by 


Google 


AORTIC  REGURGITATION.  75 

tory,  degenerative,  or  traumatic  changes,  and  consequent  regurgitation. 
Extremes  in  heat  and  cold  are  favoring  conditions.  Circumstances  of 
life  calculated  to  lessen  the  amount  of  oxygen  breathed,  and  favor  the 
development  of  the  gouty  diathesis,  sclerosis  and  fatty  change,  are  also 
impK>rtant  predisposing  factors.  Rupture  of  the  valves  may  be  the 
immediate  cause  of  incompetency,  but  such  valves  are  usually  previously 
degenerated.  Dilatation  of  the  ostium  may  cause  a  relative  incompe- 
tency, a  condition  which  may  develop  in  aortic  aneurism. 

Morbid  Anatomy. — It  is  unusual  to  discover  the  aortic  valves  so 
altered  as  to  result  in  obstruction  to  the  blood  current  without  the  pres- 
ence of  regurgitation.  The  reverse  cannot  be  stated,  for  incompetence 
frequently  exists  without  obstruction.  There  is  the  greatest  variation 
in  the  condition  of  the  parts.  In  the  simplest  character  of  the  lesion, 
t.  e.,  in  recent  rheumatic  changes,  there  may  be  simply  a  line  of  pinkish 
vegetative  developments  near  the  edge  of  the  valves.  At  the  other 
extreme  there  is  almost  complete  disappearance  of  these  delicate  struct- 
ures, what  remains  being  of  a  hard  cartilaginous  character  or  infiltrated 
with  calcareous  matter.  Less  often  the  valves  are  in  some  degree  united 
at  their  edges,  and  may,  under  these  circumstances,  especially  if  the 
adhesions  are  towards  the  corpora  aurantii,  project  in  a  dome-like 
fashion  into  the  aorta. 

The  diseased  valves  are  in  various  degrees  sclerotic,  leading  to 
thickening,  curling,  puckering  and  retraction.  It  is  not  rare  for  a 
deposit  of  calcareous  matter  to  take  place  in  the  diseased  tissues,  or  for 
atheromatous  changes  to  be  superadded.  In  old  cases  the  valve  leaflets 
may  be  almost  entirely  destroyed,  l^ing  represented  by  irregularly  dis- 
torted projections  about  the  orifice. 

The  immediate  eflFect  upon  the  heart  of  the  establishment  of  aortic 
incompetence,  especially  if  it  be  developed  rapidly,  is  dilatation  of  the 
left  ventricle,  which  is  often  of  very  high  degree.  This  is,  however, 
quickly  followed  by  hypertrophy  of  that  portion  of  the  heart,  which 
is  apt  to  be  greater  in  degree  than  that  occurring  in  association 
with  any  other  form  of  cardiac  disease.  It  is  this  extreme  condition 
of  dilatation  and  hypertrophy  to  which  the  older  writers  applied  the 
term  "  cor  bovinum."  In  well  marked  cases,  the  ventricular  walls  may 
increase  to  an  inch  or  even  more  in  thickness. 

With  dilatation  of  the  ventricle  the  mitral  ostium  sometimes 
becomes  suflSciently  distended  to  produce  a  relative  mitral  insufficiency 
followed  by  dilatation  of  the  left  auricle,  and  ultimately  by  hypertrophy 
and  dilatation  of  the  remaining  heart  cavities.  In  time  degenerative 
changes  take  place  in  the  heart  muscle,  and  the  compensation  which 
may  have  been  well  maintained  for  many  years,  is  gradually  lost.  The 
arteries  generally  are  frequently  in  a  state  of  arterio-sclerosis,  induced 
partly  by  the  causes  of  the  aortic  lesion,  and  also  in  part  by  the  strain 
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brought  to  bear  on  them  by  the  powerful  action  of  the  hypertrophied 
left  ventricle.  The  powerfully  acting  heart  and  the  degenerated  blood- 
vessels furbish  two  factors  for  additional  lesions,  namely  rupture  of 
vessels  and  sanguineous  extravasations,  these  occurring  with  especial 
frequency  in  the  brain. 
—     Aortic  regurgitation  from  congenital  malformation  is  rare. 

The  immediate  effect  of  aortic  leakage  is  to  decrease  the  amount  of 
blood  in  the  arterial  system  and  increase  that  in  the  venous.  This  result 
is  fully  impressed  on  the  observer  by  the  character  of  the  pulse  which 
will  be  shortly  described. 

Dilatation  of  the  aorta  is  not  an  uncommon  attendant  upon  aortic 
regurgitation. 

Symptoms  and  Physical  Signs. — For  a  time  compensation  may 
be  so  perfect  that  extensive  aortic  lesions  may  fail  to  excite  annoying 
symptoms.  It  is  not  uncommon  for  the  condition  to  be  discovered  acci- 
dentally in  persons  who  have  not  even  been  suspected  to  be  subjects  of 
disease  of  the  heart.  In  the  period  before  hypertrophy  is  established, 
the  pulse  is  small  and  jerky,  owing  to  imperfect  filling  of  the  arteries. 


Fig.  10. — Pulse  op  Aortic  Regubqitation. 
# 
The  venous  system  becomes  abnormally  distended,  both  the  systemic  and 
pulmonary  circuits  being  involved,  and  thus  we  have  symptoms  arising 
from  various  degrees  of  venous  obstruction.  The  extent  to  which  the 
venous  congestion  is  carried  is  in  direct  proportion  to  the  degree  of  dila- 
tation of  the  left  ventricle.  Cyanosis,  dyspnoea,  dropsy,  congestion  of 
internal  organs,  etc.,  are  the  most  important  attending  symptoms  of  this 
period  of  the  disease. 

With  the  establishment  of  hypertrophy,  the  arteries  are  better  filled, 
and  the  veins  are  relieved  somewhat  of  their  congestion,  consequently 
the  pulse  becomes  stronger,  although  it  still  preserv^es  its  jerky  character. 
The  symptoms  of  pulmonary  and  other  internal  congestions  disappear 
or  diminish.  If  the  right  heart  has  been  dilated,  it  also  undergoes 
hypertrophy.  In  this  stage  of  compensatory  hypertrophy,  the  patient 
appears  in  good  health,  unless,  as  happens  unfortunately  in  some 
instances,  the  hypertrophy  exceeds  that  which  is  required  for  the 
performance  of  normal  function,  in  which  case  palpitation,  cardiac 
distress,  angina  pectoris,  congestion  of  the  brain  or  lungs,  cardiac  asthma, 
etc.,  may  be  present. 


Digitized  by 


Google 


AORTIC  REGURGITATION.  77 

With  failure  of  compensation,  which  sooner  or  later  occurs  as  the 
result  of  the  progressive  character  of  the  valve  lesion,  mitral  incom- 
petence or  degenerative  changes  in  the  heart  walls,  there  is  a  return  of 
the  conditions  of  the  early  period,  namely,  dilatation  and  its  conse- 
quences. With  varying  rapidity  the  symptoms  of  venous  stasis  in  the 
different  organs  appear,  death  resulting  from  pulmonary  oedema,  cerebral 
haemorrhage,  embolism  of  the  middle  cerebral  arteries,  or  general 
exhaustion. 

Pain  is  a  common,  indeed  it  may  be  an  early,  symptom  of  aortic 
regurgitation.  Its  character  and  location  are  variable.  It  may  be  con- 
fined to  the  cardiac  region  or  it  may  radiate  into  the  neck  or  arms,  more 
particularly  on  the  left  side.  Attacks  of  angina  pectoris  are  common 
features,  occurring  rather  more  frequently  in  aortic  incompetence  than 
in  any  other  variety  of  valvular  disease.  This  in  part  explains  the 
greater  frequency  of  sudden  death  in  aortic  regurgitation  than  in  any 
other  variety  of  valvular  disease  of  the  heart. 

Of  the  train  of  symptoms  developing  with  failing  compensation, 
dyspnoea  and  dropsy  deserve  special  mention.  The  latter  is  manifested 
especially  in  the  feet,  general  dropsy  being  unusual.  Haemoptysis, 
oedema  of  the  lungs,  some  elevation  of  temperature,  due  usually  to 
waves  of  endocarditis,  symptoms  due  to  embolism  of  various  organs, 
and  hsematuria,  show  the  serious  condition  of  affairs.  The  patient's 
nights  are  bad,  as  he  is  forced  to  sit  upright  to  obtain  a  minimum  of 
discomfort  in  breathing.  Sleep  is  also  disturbed  by  annoying  dreams, 
and  mental  aberration  with  a  suicidal  tendency  is  not  uncommon. 

Inspection.  An  increased  prominence  of  the  prsecordium  is  observed 
in  young  subjects.  The  apex  beat  is  displaced  downward  even  as  far  as 
the  seventh  or  eighth  interspace,  and  to  the  left,  even  as  far  as  the  mid- 
axillary  line.  The  heart's  impulse  is  heaving  in  character  and  abnor- 
mally extended.  Of  this  symptom  as  a  subjective  one,  the  patient  may 
make  no  complaint.  The  more  exposed  arteries  are  readily  discovered 
to  be  dilated,  tortuous,  and  to  pulsate  with  increased  force.  Indeed,  the 
readiness  with  which  arterial  pulsations  may  be  seen,  has  often  been  a 
means  of  directing  early  attention  to  the  disease.  Corrigan  described  this 
symptom  under  the  name  of  the  "  visible  pulse."  To  use  his  own  words : 
"  The  arterial  trunks  of  the  head,  neck,  and  upper  limbs,  at  once  attract 
the  eye  by  their  peculiar  pulsations.  At  each  diastole,  the  subclavian, 
carotid,  temporal,  humeral,  and  sometimes  even  the  palmar  arteries,  are 
projected  forcibly  from  their  beds,  and  bound  under  the  skin.  These  pul- 
sations are  observed  sometimes  in  healthy  individuals,  particularly  after 
violent  exercise,  but  in  the  affection  under  consideration,  the  movement 
of  propulsion  is  excessive  in  amount."  Ophthalmoscopic  examination 
sometimes  shows  marked  pulsation  of  the  retinal  vessels ;  indeed,  aortic 
incompetence  has  been  correctly  anticipated  by  this  symptom,  when  its 
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existence  bad  not  previously  been  suspected.  Even  tbe  capillaries,  accord- 
ing to  Quincke,  may  sometimes  be  seen  to  pulsate  after  making  pressure 
upon  the  skin  of  the  forehead  with  a  blunt  instrument,  the  line  developed 
by  the  pressure  becoming  alternately  pale  and  red.  Active  pulsations 
along  the  right  edge  of  the  sternum  in  the  second  right  intercostal  space 
may  be  present,  and  suggests  dilatation  of  the  ascending  aorta. 

Palpation.  By  palpation  we  are  enabled  to  corroborate  most  of 
that  which  has  previously  been  learned  by  inspection.  In  addition  a 
diastolic  thrill  may  be  detected  in  the  aortic  area,i.e.,in  the  second  right 
intercostal  space  near  to  the  sternum.  This  sign,  however,  is  often  absent. 
The  arterial  pulse  is  characteristic  and  has  been  variously  described  as 
the  "  water-hammer  "  pulse,  the  "  pulse  of  unfilled  arteries,"  and  "  Corri- 
gan's  pulse."  It  is  a  pulse  in  which  the  arteries  fill  suddenly,  but  the  dis- 
tention is  not  sustained,  consequently  the  vessel  collapses  immediately. 
A  sphygmographic  tracing  exhibits  an  abrupt  and  excessive  rise  due  to 
the  forcible  projection  of  the  blood  current  by  the  hypertrophied  ventri- 
cle, succeeded  by  a  rapid  fall  as  the  blood  regurgitates  into  the  ventricle 
at  the  same  time  that  it  passes  on  into  the  capillaries.  The  dicrotic  wave 
is  not  well  marked.  The  characteristics  of  the  water-hammer  pulse 
become  more  pronounced  if  the  hand  is  held  above  the  head. 

It  must  be  kept  in  mind  that  complications  of  various  sorts  modify 
the  pulse  of  aortic  incompetency.  This  is  especially  the  case  when  lesions 
of  other  valves  are  present,  or  when  the  changes  in  the  aortic  valves  are 
sclerotic  and  the  same  condition  exists  in  peripheral  arteries. 

Percussion.  The  area  of  cardiac  dulness  extends  downward  and  to 
the  left  proportional  to  the  degree  of  hypertrophy  of  the  left  ventricle. 
An  extension  of  dulness  to  the  right  of  the  sternum  is  observed  only  in  a 
later  stage,  when  the  right  heart  has  become  considerably  hypertrophied- 
Dilatation  of  the  aorta  may  give  rise  to  dulness  within  the  aortic  area. 

Auscultation.  A  diastolic  murmur  of  most  variable  character, 
intensity  and  pitch,  heard  within  the  aortic  area,  is  the  auscultatory  fea- 
ture of  this  lesion.  The  point  of  greatest  intensity  is  variable.  It  may 
be  within  the  pulmonary  area,  more  frequently  ov^r  the  ensiform  carti- 
lage, or  in  the  fourth  left  interspace  near  to  the  sternum.  Hyde  Salter 
and  others  have  reported  cases  in  which  the  murmur  was  heard  at  the  apex 
only.  In  most  cases  falling  under  my  own  observation  the  murmur  has 
been  most  distinctly  heard  in  the  second  right  interspace  close  to  the  sternal 
edge,  or  at  the  junction  of  the  second  right  cartilage  with  the  sternum, 
being  traceable  down  the  sternum  or  toward  the  apex,  and  often  in 
some  degree  being  transmitted  along  the  great  arterial  trunks.  This 
is  in  harmony  with  the  statements  of  most  authorities.  Paul  states 
that  the  location  and  propagation  of  the  murmur  vary  with  the  advance 
of  the  disease.  This  I  have  been  able  to  corroborate  in  a  remarkable 
case  which  has  been  under  my  care  for  fourteen  years. 
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The  systolic  murmur  of  aortic  obstruction  is  frequently  associated 
with  that  of  regurgitation.  Less  frequently  the  murmur  of  mitral  re- 
gurgitation occurs  and  is  due  to  a  relative  insufficiency  established 
through  dilatation  of  the  left  ventricle. 

Prognosis. — Aortic  regurgitation,  if  uncomplicated,  may  exist  for 
many  years  without  causing  annoying  symptoms,  or  incapacitating  the 
patient  from  pursuing  an  active  life.  The  degree  of  insufficiency  cannot 
be  judged  by  the  character  of  the  murmur.  According  to  Sansom, 
strong  arterial  pulsations  and  the  ability  to  develop  the  capillary  pulse, 
especially  if  associated  with  pallor  of  countenance,  and  the  rounded  apex 
outline  of  dilatation,  indicate  a  considerable  lesion. 

The  evidences  of  aortic  regurgitation  may  disappear.  This  has 
been  observed  when  the  lesion  has  been  limited  to  one  dr  two  leaflets,  and 
the  distention  of  the  normal  or  less  injured  one  becomes  finally  sufficient 
to  close  the  orifice. 

If  general  cardio-vascular  sclerosis  can  be  excluded,  the  prospect 
of  long  continued  life  is  much  greater;  but  in  well-marked  cases  of 
sclerosis,  the  tendency  to  progressive  involvement  of  the  aortic  tissues, 
and  of  the  coronary  arteries  with  mural  changes,  indicate  the  possibility 
of  the  appearance  of  serious  symptoms  at  any  time. 

AORTIC  STENOSIS. 

Uncomplicated  aortic  stenosis  is  seldom  seen,  being  usually  associ- 
ated with  aortic  ifisufficiency.  Lesions  diminishing  the  lumen  of  the 
aortic  outlet  obstruct  the  outflow  of  blood  and  give  rise  to  hypertrophy 
of  the  left  ventricle.  Dilatation  appears  in  the  advanced  periods.  The 
mitral  ostium  may  be  sufficiently  enlarged  to  develop  a  relative  insuffi- 
ciency at  that  orifice.  Following  upon  this  the  left  auricle  may  dilate, 
and  this  in  turn  leads  to  hypertroffliy  of  that  portion  of  the  heart.    The 


Fio.  11.— Pulse  of  Aortic  Stenosis. 

obstruction  in  the  pulmonary  circulation  eventually  results  in  hyper- 
trophy of  the  right  ventricle.  The  nature  of  the  lesions  producing  the 
obstruction  has  already  been  sufficiently  dealt  with  (see  page  74).  The 
resulting  changes  in  the  ventricle  are  of  the  same  kind,  but  are  rarely 
of  as  high  a  grade  as  in  aortic  regurgitation.  The  periods  or  stages  are 
also  the  same  as  in  aortic  incompetence,  with  the  difference  that  the 
primary  dilatation  is  slight  or  often  practically  absent.    As  the  hyper- 
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trophy  and  dilatation  are  usually  less  than  in  incompetence,  the  symp- 
toms of  congestion  in  various  organs  are  decidedly  less  pronounced. 

Symptoms  and  Physical  Signs. — Inspection.  The  apex  beat  is 
displaced  downward  and  to  the  left  in  proportion  to  the  amount  of 
hypertrophy  of  the  left  ventricle,  but  unlike  that  in  aortic  incompetence, 
is  not  usually  characterized  by  strength.  If  the  chest  wall  is  rigid,  or  the 
lungs  are  emphysematous  and  large,  the  heart's  impulse  may  be  obscured. 
The  prsecordial  region  may  be  distended  if  the  chest  walls  are  elastic  and 
the  hypertrophy  considerable. 

Palpation.  The  systole,  owing  to  the  extra  time  required  for 
the  ventricle  to  empty  itself,  is  slow  in  evolution  and  appears  weak. 
The  impulse  may  be  feeble,  absent,  or  retarded  and  heaving.  A  systolic 
thrill  is  sometimSs  felt  most  distinctly  in  the  aortic  area,  but  it  may  ex- 
tend to  the  apex  and  be  even  more  widely  diflfused.  The  arterial  pulse 
is  small,  hard,  and  rather  slow.  It  is  a  "  tardy  "  pulse.  Sphygmographic 
tracings  exhibit  a  slow  rise  and  fall,  and  the  apex  of  the  curve  is  rounded. 
The  slowness  of  the  pulsation  was  explained  by  Traube  as  the  result  of 
insuflScient  supply  of  blood  to  the  coronary  arteries  due  to  the  stenosis. 
While  compensation  continues,  the  pulse  rhythm  is  usually  undisturbed. 
The  pulse  tends  to  slowness,  is  small  but  regular,  and  of  fair  tension. 

Percussion  will  usually  demonstrate  an  enlargement  of  the  heart 
downward  and  to  the  left,  but  the  area  of  dulness  is  rarely  as  extensive 
as  in  aortic  regurgitation. 

Auscultation.  The  first  sound  of  the  heart  at  the  base  is  replaced 
by  a  murmur  which  is  continued  into  the  arteries  of  the  neck.  The 
point  of  greatest  intensity  is  in  the  second  right  interspace,  close  to  the 
border  of  the  sternum.  The  systole  is  distinct  at  the  apex.  An  aortic 
regurgitant  murmur  is  also  usually  present,  but  when  absent,  the  second 
sound  may  be  indistinct  at  the  bai^,  owing  to  changes  lessening  the 
elasticity  of  the  aortic  leaflets.  A  murmur  identical  as  to  location  and 
diffusion  may  result  from  a  variety  of  conditions,  and  only  a  compre- 
hensive view  of  the  case  is  suflScient  for  a  diagnosis ;  indeed  a  diagnosis 
is  sometimes  impossible.  Roughening  of  the  aortic  valves,  changes  in 
the  tunica  intima  of  the  aorta,  aneurism  of  the  ascending  portion,  and 
rarely,  a  high  grade  of  anaemia,  are  the  best  known  causes  of  this  murmur. 
The  murmur  of  stenosis  is  usually  of  a  louder  and  harsher  character, 
and  is  also  supposed  to  be  more  often  musical  than  that  of  incompetence. 

TRICUSPID  mSUFPIOIENOY. 

Insufficiency  of  the  tricuspid  valve  resulting  in  regurgitation  of 
blood  into  the  right  auricle,  in  most  instances  is  due  to  dilatation  of  the 
tricuspid  ring,  secondary  to  mitral  or  chronic  pulmonary  disease,  and  is 
therefore  relative  in  nature.  We  have  seen  that  in  mitral  disease  hyper- 
trophy of  the  relatively  weak  right  ventricle  is  preceded  by  dilatation 
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if  the  lesion  is  rapidly  developed,  and  succeeded  by  the  same  process 
when  the  cardiac  muscle  degenerates.  It  is  during  these  periods  of  dila- 
tation that  the  enlarged  ventricle  fails  to  bring  the  leaves  of  the  tri- 
cuspid valve  into  apposition ;  consequently  regurgitation  results.  The 
lesion  under  consideration  appears  to  be  of  rather  uncommon  occur- 
rence, Btill,  Bramwell  found  in  a  series  of  cases  of  acute  endocarditis, 
the  tricuspid  valve  aflTected  in  more  than  one-third  of  the  cases,  the 
rarity  of  permanent  damage  to  the  valve  being  attributed  by  him  to 
the  complete  cure  of  the  inflammation  because  of  the  comparatively 
small  strain  to  which  this  valve  is  subjected.  Some  cases  are  con- 
genital and  are  believed  to  arise  from  foetal  endocarditis.  When  tri- 
cuspid regurgitation  does  follow  endocarditis,  it  will  nearly  always  be  in 
very  young  subjects.  Rupture  of  the  valvular  leaflets  may  result  from 
strain,  but  is  rare. 

In  tricuspid  regurgitation  the  amount  of  blood  injected  into  the 
pulmonary  artery  is  lessened  and  a  certain  portion  of  that  fluid  is  forced 
backward  through  the  right  auriculo-ventricular  orifice  into  the  right 
auricle.  This  compartment  then  dilates  or  hypertrophies  in  propor- 
tion to  the  amount  of  blood  regurgitated,  and  the  rapidity  of  develop- 
ment of  the  incompetency,  stasis  in  the  venae  cavse  resulting.  As  there 
is  nothing  to  prevent  the  influence  of  the  contractions  of  the  right  ven- 
tricle from  being  exerted  upon  the  blood  in  these  vessels  and  tributa- 
ries, a  venous  pulse  in  the  neck  becomes  perceptible.  With  enfeeblement 
of  the  ventricle,  these  systolic  venous  pulse  waves  diminish  and  disap- 
pear. It  is  not  rare  to  find  this  sign  more  widely  diflFused,  being  appre- 
ciable even  in  the  superficial  veins  of  the  chest.  JThe  veins  of  the  neck 
often  manifest  a  high  degree  of  engorgement,  especially  upon  the  right 
side,  which  is  more  prominent  during  exertion,  and  especially  upon 
coughing.  Another  interesting  feature — hepatic  pulsation — results  from 
the  extension  of  the  pulse  waves  through  the  inferior  vena  cava  to  the 
hepatic  vein  with  systolic  swelling  of  the  liver.  Cyanosis  finally  becomes 
a  prominent  symptom,  and  is  followed  shortly  by  death. 

Physical  Examination. — Inspection.  The  lower  sternal  and  the 
epigastric  regions  may  be  prominent  and  pulsating.  The  latter  region 
may  even  present  a  tumor,  which  is  quickly  formed,  if  the  dilatation  has 
developed  rapidly.  The  left  lobe  of  the  liver  shares  in  the  formation  of 
the  apparent  tumor.  The  apex  beat  is  removed  to  the  left  when  mitral 
incompetence  and  consequent  hypertrophy  of  the  left  ventricle  are  asso- 
ciated. 

The  apex  may  be  removed  from  the  chest  wall  by  the  enlarged 
right  ventricle.  Pulsations  appear  in  the  jugular  and  cervical  veins. 
Early,  the  jugular  pulsations  are  observed  in  the  lower  portion  of  the 
neck,  but  as  the  valve  in  this  region  becomes  incompetent  the  pulsations 
are  extended  to  the  portion  of  the  vessel  above.     The  cervical  vein 
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pulse  is  sometimes  double,  and  the  pulsations  are  more  distinct  when 
the  breath  is  held  in  expiration.  The  true  cervical  pulsation  may  be 
distinguished  from  pulsations  communicated  from  the  carotid  artery 
beneath  by  compression  of  the  vein  which  arrests  pulsation  in  the  distal 
portion  of  the  vessel. 

Palpation.  Unless  the  left  ventricle  is  hypertrophied  the  impulse 
is  feeble,  and  may  disappear  after  the  right  ventricle  is  suflBciently 
enlarged  to  remove  the  apex  from  the  chest  wall.  Systolic  pulsations 
are  common  in  the  epigastrium  and  in  the  liver,  especially  the  former. 
The  spleen  still  less  frequently  presents  the  same  symptom.  The  pulsa- 
tions of  the  liver  are  distensile,  often  visible,  and  a  highly  interesting 
phenomenon.  Swelling  of  the  liver  and  spleen  are  often  detectable  by 
touch.    A  systolic  thrill  may  be  felt  in  the  epigastrium. 

Percussion.  Dulness  is  increased  to  the  right  and  upward,  often 
reaching  as  high  as  the  second  right  interspace,  and  may  be  increased 
also  in  the  epigastric  region. 

Auscultation.  The  murmur  attendant  upon  tricuspid  regurgita- 
tion (not  invariably  present)  is  systolic  in  time  and  heard  at  the  right 
inferior  border  of  the  heart,  especially  over  the  lower  portion  of  the 
sternum.  The  area  of  greatest  intensity  is  the  left  border  of  the  sternum 
in  the  space  between  the  fourth  and  sixth  ribs.  Some  observers  state  it 
to  be  the  base  of  the  ensiform  cartilage.  Loomis  asserts  that  this  murmur 
is  never  audible  above  the  third  rib.  Its  character  is  variable,  being 
ofl;en  superficial  in  character  and  generally  soft  and  of  low  pitch.  At 
times  it  is  very  feeble  and  may  entirely  disappear.  The  systole  is  usually 
obscured  when  the  murmur  is  intense,  but  at  the  same  time  may  be  not 
at  all  impaired  at  the  apex.  Mitral  murmurs  often  coexist,  and  are  dif- 
ferentiated by  the  localization  and  extension,  as  well  as  by  differences 
in  quality,  pitch,  etc. 

Symptoms. — As  tricuspid  regurgitation  is  usually  secondary  to  some 
chronic  affection  of  the  lungs  or  left  heart,  it  follows  that  the  symptoms 
will  be  more  or  less  associated  with  and  obscured  by  those  of  the  primary 
affection.  When  the  circulation  is  sufficiently  obstructed  to  lead  to 
engorgement  of  the  viscera,  symptoms  indicative  of  this  condition 
appear.  Symptoms  referable  to  the  heart  may  not  be  pronounced,  but 
with  free  regurgitation  there  may  be  palpitation,  shortness  of  breath, 
irregularity,  intermittence,  and  various  disturbances  of  rhythm.  The 
right  pulse  may  be  weaker  than  the  left,  due  to  pressure  of  the  dilated 
right  auricle  and  venae  cavse  upon  the  innominate  artery.  The  engorged 
liver  may  give  rise  to  a  sense  of  fulness  and  ill-defined  pain,  and  may 
even  develop  interstitial  hepatitis.  The  stomach  is  disordered,  and  the 
distended  vessels  may  rupture,  giving  rise  to  hsematemesis.  The  kidneys 
yield  a  urine  of  a  high  gravity,  dark  in  color,  which  is  often  albuminous 
in  the  late  stages.    Tube  casts  and  other  evidences  of  renal  degeneration 
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may  be  associated.  The  cerebral  engorgement  is  attended  by  headache, 
vertigo,  and  disturbance  of  the  mental  operations.  General  anasarca, 
which  is  a  feature  of  this  period,  begins  about  the  ankles,  but  rarely 
involves  the  genital  organs. 

TRICUSPID  STENOSIS. 

The  extreme  rarity  of  stenosis  at  the  tricuspid  orifice  renders  this 
valvular  anomaly  of  but  little  practical  importance.  Paul  takes  the 
ground  that  it  never  occurs  as  aa  uncomplicated  condition,  although 
Fothergill,  Foster,  and  Haldane,  think  diflferently.  It  is  usually  a  con- 
genital condition,  and  is  apt  to  be  associated  with  other  developmental 
defects.  That  the  lesion  may  be  acquired  is  strongly  supported  by  Leu- 
det's  and  Fenwick's  collection  of  160  cases  from  various  sources,  in  more 
than  one-third  of  which  a  history  of  rheumatism  was  obtainable,  and  a 
majority  of  which  had  reached  adult  life  at  the  time  of  death.  The  very 
frequent  association  of  mitral  stenosis  with  this  lesion,  and  its  very  great 
predominance  in  women,  are  especially  notable  features.  The  hyperplastic 
and  stiflFened  valve  leaflets  are  usually  adherent  to  each  other.  Hyper- 
trophy of  the  right  auricle  is  the  earliest  secondary  change,  and  in  time 
the  back  pressure  causes  venous  engorgement  of  the  various  organs.  The 
right  ventricle  becomes  hypertrophied,  if  a  lesion  coexists  at  the  mitral 
orifice.  The  physical  signs  consist  of  a  diastolic  or  presystolic  murmur 
heard  over  the  right  heart — Paul,  to  the  contrary,  asserting  that  this 
murmur  is  never  diastolic  or  presystolic — and  most  distinct  at  the  ensi- 
form  cartilage.  The  almost  constant  association  of  other  lesions,  however, 
makes  the  probability  of  meeting  this  murmur  dissociated,  very  slight. 
It  is  often  impossible  to  differentiate  between  a  tricuspid  direct  and  mitral 
direct  murmur.  Aside  from  the  characteristic  murmur,  percussion  evi- 
dences of  dilatation  of  the  right  auricle  may  be  elicited,  and  palpation 
may  show  a  presystolic  thrill  over  the  lower  part  of  the  sternum. 

Affections  of  the  Pulmonary  Valves. 

Chronic  lesions  of  the  pulmonary  valves  are  usually  congenital ; 
acute  usually  arise  from  malignant  endocarditis.  This  class  of  cases  con- 
stitute the  least  frequent  form  of  valvular  disease  of  the  heart.  Murmurs 
developed  at  this  orifice  are  usually  due  to  blood  changes  and  therefore 
are  functional  in  character.  Endocarditis  involving  the  pulmonary 
area  is  exceedingly  rare  except  during  foetal  life.  Atheroma  is  nearly  as 
unusual,  affecting  the  artery  oftener  than  it  does  the  valve.  In  congen- 
ital deformity,  the  valves  may  be  distorted  and  adherent  at  their  edges. 
Pressure  upon  the  pulmonary  artery  of  neoplasms,  swollen  bronchial 
glands,  an  aneurism,  or  a  consolidated  lung,  may  develop  obstruction. 
Loomis  states  that  the  murmur  of  pulmonary  obstruction  has  been 
induced  by  cardiac  thrombosis. 
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The  murmur  is  systolic,  limited  to  a  small  area,  and  heard  in  its 
greatest  intensity  in  the  second  left  intercostal  space  near  the  sternum. 
It  is  seldom  heard  down  the  sternum  or  over  the  vessels  of  the  neck.  Its 
quality  is  usually  harsh,  and  its  location  superficial.  When  diffused  it  is 
in  the  direction  of  the  left  shoulder.  The  bruit  de  diable  may  be  heard 
over  the  jugular  veins.  The  pulmonic  second  sound  is  weakened  by 
decrease  of  tension  in  the  pulmonary  circuit.  A  systolic  thrill  may  be 
present. 

Diagnosis. — This  must  as  a  rule  be  uncertain,  on  account  of  the 
variety  of  causes,  independent  of  disease  of  the  pulmonary  valve,  leading 
to  a  murmur  of  the  character  described. 

The  symptoms  are  uncertain,  and  those  observed  in  the  few  cases 
which  have  been  recorded  were  not  peculiar. 

The  most  important  result  to  the  heart  is  hypertrophy  of  the  right 
ventricle,  and  if  the  succeeding  dilatation  is  sufficiently  great,  a  relative 
insufficiency  of  the  tricuspid  valve,  dilatation  of  the  right  auricle,  and 
increased  blood  pressure  in  the  vense  cavse  follow. 

PULMONARY  INSUFFIOIENOY. 

This  is  also  an  affection  of  great  rarity  concerning  which  we  possess 
little  information,  most  statements  relating  to  it  being  based  more  upon 
theory  than  observation.  The  right  ventricle  hypertrophies  and  dilates, 
the  symptoms  depending  much  upon  which  factor  predominates.  A 
relative  insufficiency  of  the  tricuspid  valve  may  develop  secondarily.  A 
diastolic  murmur  heard  in  the  second  right  interspace  and  conducted 
down  the  sternum,  is  present,  and  possesses  a  similarity  to  the  murmur  of 
aortic  regurgitation.  There  is,  however,  an  absence  of  the  peculiar  pulse 
of  the  latter  affection. 

Involvement  of  More  than  One  Orifice. — ''Combined  Heart 
Disease"  In  about  50  per  cent,  of  all  cases  of  valvular  disease  of  the 
heart,  there  is  a  combination  of  two  or  more  forms.  Most  frequently 
there  is  contraction  of  the  orifice,  associated  with  changes  in  the  valve 
leaflets,  resulting  in  insufficiency.  We  therefore  observe  quite  fre- 
quently, especially  at  the  mitral  or  aortic  orifices,  combined  obstruction 
and  regurgitation.  Less  often  two  or  more  valves  may  be  involved.  It 
is  generally  possible  to  indicate  the  primary  lesion,  which  is  also,  as  a 
rule,  the  more  important  one.  The  symptomatology  is  made  up  of  the 
combined  symptoms  of  the  individual  forms.  The  association  of  these 
symptoms  leads  to  some  degree  of  modification,  certain  ones  being 
intensified  while  others  are  neutralized. 
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GENERAL    CONSIDERATION     OP     THE     SYMPTOMS    AND 
SEQUELffi  OP  VALVULAR  DISEASE  OP  THE  HEART. 

Symptoms  Immediately  Associated  with  the  Heart.  With  fully 
developed  oompeusation  there  may  be  for  a  long  period  of  time  an 
absence  of  symptoms  attracting  attention  to  the  heart,  its  rhythm,  force, 
and  frequency,  approximating  to  the  normal.  In  most  cases,  however, 
careful  examination  reveals  some  increase  in  frequency,  and,  a  more 
marked  feature,  a  very  ready  increase  resulting  from  exertion,  excite- 
ment, etc.  With  some  forms,  especially  aortic  stenosis,  a  persistent 
reduction  of  the  heart's  pulsations  may  occur.  Marked  increase  in  fre- 
quency, whether  persistent  or  paroxysmal,  suggests  disturbed  innerva- 
tion of  the  organ.  In  the  later  stages,  increased  frequency  is  the  especial 
result  of  increased  feebleness.  The  increase  in  frequency  may  be  asso- 
ciated with  arrhythmia  in  some  of  its  forms.  Great  paroxysmal  increase 
in  frequency — tachycardia — is  an  occasional  feature,  particularly  of 
mitral  lesions.  The  rate  of  pulsation  in  these  interesting  attacks  may 
be  as  great  as  180  or  200.  We  have  seen  the  pulse  actually  uncountable 
under  these  circumstances.  Tachycardia  often  occurs  in  connection  with 
well  compensated  lesions,  and  in  hearts  which  at  other  times  are  normal. 
These  attacks  may  or  may  not  be  associated  with  distressing  sensations 
referred  to  the  organ.  Their  onset  and  decline  may  be  rapid.  The 
cause  is  uncertain,  but  they  appear  to  be  the  result  of  disturbed  innerva- 
tion, probably  a  temporary  derangement  of  the  inhibitory  nerve. 

Disturbances  of  rhythm  indicate  an  involvement  of  the  nervous 
apparatus  of  the  heart,  and  are  of  more  significance  than  variations  in 
frequency.  According  to  Baumgarten  they  are  due  to  morbid  alterations 
in  the  heart  walls,  also  of  the  cardiac  ganglia,  but  as  apparently  the  same 
changes  may  be  present  without  attending  rhythmic  alterations,  it  must 
be  confessed  that  the  subject  is  not  yet  well  understood.  It  is  possible 
that  conditions  of  the  central  nervous  system  may  act  in  association 
with  the  heart  lesions.  The  phenomena  of  arrhythmia  are  more  apt  to 
appear  with  the  break  in  compensation,  but  there  are  many  exceptions. 
It  is  remarkable  that  the  regularity  of  the  pulse  may  in  some  cases  be 
preserved  even  up  to  a  fatal  termination.  Mitral  disease  calls  forth  this 
symptom  more  frequently  than  any  other  form  of  valvular  aflfection. 
The  varieties  of  arrhythmia  are  considered  in  the  section  devoted  to  that 
subject.  # 

Fau-ure  op  Compensation.  Various  factors  determine  the  occur- 
rence of  failure  in  compensation,  the  most  important  of  these  being 
changes  in  the  heart  muscle  incident  to  impaired  nutrition.  Probably 
too  much  importance  has  been  attached  to  this  condition,  as  we  fre- 
quently observe  hearts  presenting  high  degrees  of  fatty  and  myocarditic 
changes  which  beat  regularly  and  with  a  fair  degree  of  force,  hearts 
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capable  of  sufficient  force  to  carry  on  the  circulation,  while,  per  contra, 
the  muscle  of  a  heart  which  has  failed  may  appear  quite  free  from  such 
deteriorating  conditions.  The  break-down  in  heart  power  may  appear 
gradually  or  with  a  surprising  suddenness.  I  have  observed  the  latter 
occur  repeatedly  in  the  course  of  acute  infectious  disease,  and  also  after 
most  injudicious  exertion. 

The  special  evidence  of  insufficient  compensatory  power  on  the  part 
of  the  heart  is  stasis  in  the  circulation,  which  condition  may  exist  in  the 
pulmonary  or  systemic  circulation,  or  in  both. 

Stasis  of  blood  in  the  various  organs  gives  rise  to  important  groups  of 
symptoms.  The  prominence  of  one  or  the  other  group  varies,  and  cannot 
always  be  accurately  predetermined  for  a  given  case  of  disease  of  the 
heart,  although  it  will  be  seen  that  certain  organs  are  specially  liable  to 
suffer  as  a  result  of  lesions  of  particular  valves.  For  instance,  mitral 
stenosis  is  most  prominent  in  the  production  of  engorgement  of  the  lungs, 
and  tricuspid  regurgitation  in  the  development  of  engorgement  of  the 
abdominal  viscera.  Of  the  symptoms  indicative  of  stasis,  possessing  a 
general  character,  the  most  important  are  cyanosis  and  dropsy.  Greneral 
engorgement  of  the  venous  system  is  attended  by  some  degree  of  cyanosis. 
This  may  be  so  slight  as  to  require  care  and  the  experienced  eye  for  its 
recognition,  or  so  pronounced  that  the  patient  presents  a  bloated,  bluish, 
horrible  appearance.  It  is  best  observed  in  certain  portions  of  the  face, 
viz.,  in  the  lips,  cheeks,  and  alse  of  the  nose.  It  is  also  observable  beneath 
the  finger-nails.  The  bluishness  increases  with  the  failure  of  the  heart's 
efficiency,  but  may  be  antagonized  by  a  coexisting  anaemia,  this  being 
the  case,  especially  in  certain  instances  of  aortic  disease.  Cyanosis  usually 
appears  earlier  and  is  more  pronounced  in  mitral  than  in  aortic  disease. 
Pulsations  appear  in  the  prominent  over-filled  jugular  vein,  and  the 
•  cervical  veins  and  the  venous  system  generally  are  engorged.  In  addi- 
tion to  bluishness  of  the  skin,  it  is  often  observed  that  the  superficial 
veins  are  dilated,  and  that  ul<:;eration  may  be  associated,  especially  in  the 
lower  extremities.  A  jaundiced  condition  of  the  skin  is  not  uncommon 
owing  to  obstructive  catarrh  of  the  bile  passages,  or  to  embolism  of 
branches  of  the  hepatic  artery.  Cutaneous  extravasations,  heemorrhage, 
of  an  embolic  origin,  or  haemorrhage  due  to  increased  blood  pressure, 
altered  blood,  and  degenerate  bloodvessels  and  tissues,  occur  infrequently. 

Dropsy.  The  persistent  high  pressure  in  the  venous  system  more 
than  any  other  condition  ic  the  cause  of  transudation  of  the  blood  serum 
into  the  connective  tissues,  and  occasionally  into  the  serous  cavities ; 
although  deteriorated  blood,  especially  from  loss  of  solids,  and  consequent 
impairment  of  the  vessel  walls,  exert  an  important  influence.  In  the 
early  stages  the  lymphatics  are  able  to  remove  the  excess  of  fluid  in  the 
tissue  spaces,  but  with  increasing  engorgement  and  exudation,  they  are 
finally  unable  to  perform  all  they  are  called  upon  to  do,  and  the  result 
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is  an  increasing  accumulation  of  serum  in  the  tissues.  At  first  the  oedema 
disappears  during  the  night,  but  soon  becomes  a  constant  feature,  espe- 
cially in  dependent  portions  of  the  body.  The  first  appearance  of  dropsy 
is  usually  about  the  ankles  or  upon  the  upper  portions  of  the  feet.  The 
loose  tissues  about  the  eyes  or  in  the  scrotum  are  soon  attacked  and 
anasarca  becomes  general.  Still  later  the  pleural,  peritoneal,  and  peri- 
cardial cavities,  may  contain  effusions. 

Dropsy  is  not  only  debilitating,  as  the  result  of  the  withdrawal  of  so 
large  an  amount  of  nutritive  material  from  the  circulation,  but  by  the 
pressure  of  the  accumulated  fluid  upon  the  superficial  vessels  it  still 
further  obstructs  the  circulation.  Collections  of  fluid  within  the  serous 
sacs  compress  the  lungs,  heart,  etc.,  and  increase  symptoms,  perhaps 
already  distressing  or  alarming. 

When  the  nutrition  of  the  skin  is  sufficiently  disturbed,  erythemat- 
ous patches  or  blisters  may  appear  with  cracks  and  discharge  of  the  fluid 
beneath.  Phlegmonous  inflammation  of  erysipelatous  origin,. ulceration 
and  gangrene,  are  more  serious  complications  occurring  occasionally.  The 
slow  circulation  leads  to  a  cool  skin,  and  the  general  temperature  may 
be  below  normal.  Localized  coldness  may  occur  as  the  result  of  embolism 
or  thrombosis  of  a  vessel  of  size. 

Embolism  is  not  an  uncommon  feature  of  valvular  disease  of  the 
heart,  portions  of  vegetations  upon  the  valves,  and  particles  of  fibrin 
which  have  formed  upon  the  same,  also  portions  of  thrombi,  may  be 
transported  from  the  left  heart  to  the  brain,  where  they  are  most  apt 
to  be  arrested  in  the  left  middle  cerebral  artery,  resulting  in  an 
apoplectic  seizure  and  right  hemplegia  associated  with  aphasia ;  or, 
if  lodgment  is  found  in  the  extremities,  there  is  sudden  development  of 
pain,  coolness,  and  the  general  evidences  of  cessation  of  the  circulation 
below  the  point  obstructed.  Unless  collateral  circulation  is  established, 
gangrene  will  result.  On  account  of  the  less  acute  angle  at  which  the  left 
iliac  artery  is  given  off,  the  left  leg  is  more  often  involved.  Should  both 
lower  extremities  be  gangrenous  it  indicates  obstruction  in  the  aorta 
usually  just  above  its  division  into  the  iliacs,  although  it  is  stated  that 
obstruction  of  both  iliac  vessels  has  been  observed.  Involvement  of  the 
upper  extremities  gives  rise  to  the  same  character  of  symptoms,  i.e.,  symp- 
toms of  sudden  obstruction  of  the  circulation  below  a  given  point.  In 
embolism  of  the  extremities  a  diagnosis  may  be  assisted  by  tracing  the 
large  arteries  toward  the  body,  in  which  manner  one  will  arrive  at  last 
at  a  point  where  the  pulsations  are  normal,  thus  locating  the  seat  of 
obstruction. 

Embolism  of  the  retinal  arteries  is  rare,  chiefly  on  account  of  the 
arteries  supplied  to  the  retina  being  given  off  at  right  angles  (ophthalmic, 
central  artery  of  the  retina).  The  opthalmoscope  reveals  a  narrowing  of 
the  retinal  vessels  with  an  appearance  of  an  interruption  or  an  irregular 
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progression  of  the  blood  current.  There  is  redness  of  the  macula  lutea, 
the  region  of  the  optic  papilla  is  clouded,  and  the  optic  nerve  may  un- 
dergo atrophy. 

Embolism  of  the  spleen  is  ushered  in  by  a  chill,  followed  by  fever, 
vomiting,  sweating,  etc.,  with  acute  enlargement  of  the  organ.  The 
kidneys  may  become  affected.  The  urine  is  then  bloody  and  albu- 
minous, and  there  are  renal  pains  and  tenderness.  Embolism  of 
the  hepatic  artery  develops  a  symptomatology  much  like  that  of  paren- 
chymatous hepatitis.  Obstruction  of  the  mesenteric  arteries  is  suggested 
by  symptoms  resembling  those  of  peritonitis,  viz.,  severe  pain  of  sudden 
onset,  tenderness,  sanguineous  stools,  and  collapsic  phenomena. 

Lungs.  Shortness  of  breath  is  a  common  symptom,  and  is  aggra- 
vated by  exertion,  excitement,  etc.  It  is  subject  to  paroxysmal  aggrava- 
tion in  some  cases  (cardiac  asthma  so  called).  The  attacks  are  frequently 
nocturnal.  Compression  of  the  lung  by  an  enlarged  heart  which  is  enum- 
erated by  some  observers  as  a  cause  of  shortness  of  breath,  I  think  can 
have  but  little  influence,  as  larger  areas  of  lung  tissue  may  be  rendered 
impervious  to  air  from  other  causes  witliout  marked  dyspnoea.  Accumu- 
lated effusions  within  the  pleural  or  pericardial  sacs,  or  upward  pressure 
from  a  distended  stomach, or  peritoneal  effusion,  may  sometimes  be  factors; 
but  to  the  impeded  blood  current  in  the  pulmonary  circuit  must  we  look 
for  the  especial  cause,  to  which  may  be  added  bronchitis,  and  rarely, 
hsemorrhagic  infarctions.  Compression  of  the  left  primitive  bronchus  by 
a  dilated  left  auricle  has  also  been  observed  as  a  cause  of  dyspnoea. 
Haemoptysis  is  a  not  unusual  symptom,  especially  in  affections  of  the 
mitral  valve.  It  occurs  more  frequently  with  mitral  stenosis.  This 
symptom  is  favored  by  the  high  tension  in  the  pulmonary  circulation, 
and  is  especially  apt  to  follow  upon  embolism  of  branches  of  the  pul- 
monary artery.  Blood-spitting  often  gives  marked  relief.  Infarctions 
are  not  incompatible  with  recovery,  and  may  occur  repeatedly  in  the 
same  subject.  Attacks  of  shortness  of  breath,  attended  by  some  pain  in 
the  chest  and  after  a  time  cough,  and  sputum  resembling  the  rusty  ex- 
pectoration of  croupous  pneumonia,  suggest  an  infarction.  The  expec- 
toration may  continue  for  many  weeks,  presenting  pigmented  cells  and 
crystals  of  haematoidin.  To  the  congested  pulmonary  circulation  and 
altered  bloodvessels  is  largely  due  the  oedema  of  the  lungs  which  proves 
fatal  in  so  many  instances  of  chronic  heart  disease.  Cohnheim's  experi- 
ments suggest  that  the  oedema  is  due  to  feebleness  of  the  left  heart,  while 
the  right  remains  capable,  thus  increasing  the  blood  pressure  in  the  pul- 
monary circuit.  (Edema  is  attended  by  diffuse  crepitation,  bubbling  r&les, 
and  the  peculiar  expectoration.  It  may  be  limited  to  the  glottis,  or  both 
glottic  and  pulmonary  oedema  may  be  but  part  of  a  general  dropsy. 
Pneumonic  processes  are  common  complications,  and  often  fatal.  Epis- 
taxis  may  be  present  and  attended  by  symptoms  of  cerebral  congestion. 
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Stomach  and  Bowels.  The  appetite  is  poor  and  the  digestive 
power  feeble.  Catarrh  of  the  digestive  tract  is  especially  common  in 
association  with  mitral  disease.  Flatulent  dyspepsia  often  excites  palpi- 
tation. The  engorged  mucous  membrane  may  bleed.  Haemorrhoids  are 
common.  Sudden  attacks  of  pain  in  the  abdomen,  followed  by  collapse, 
have  been  referred  to  as  the  result  of  embolism  of  the  intestines  or 
stomach.  The  liver  is  more  frequently  enlarged  than  the  spleen.  Com- 
plaints of  tension,  dragging,  etc.,  in  the  right  hypochondrium  are  fre- 
quent The  organ  may  be  felt  below  the  ribs  with  a  smooth  firm  edge. 
Contraction  may  occur  late.  Congestion  of  the  liver,  and  an  accom- 
panying catarrh  of  the  bile  ducts,  are  accountable  for  the  icterus  which 
is  occasionally  present. 

Kidneys.  The  hypersemic  kidneys  secrete  a  scanty,  dark,  heavy 
urine,  which  deposits  urates.  There  may  be  albumin,  casts,  and  symp- 
toms of  ursemic  poisoning.  With  the  development  of  interstitial  hyper- 
plasia the  i^mount  of  urine  will  increase.  Renal  pain  and  bloody  urine 
suggest  embolism  of  the  renal  artery. 

Nervous  System.  Nervous  symptoms  are  common  in  cardiac  dis- 
ease, especially  toward  the  close  of  life.  They  are  associated  oftener  with 
aortic  than  with  mitral  lesions.  Excessive  blood  pressure  within  the  head 
is  suggested  by  fulness,  headache,  dizziness,  tinnitus  and  muscse  volitantes.  t 
.Cerebral  hsBmorrhage  occurs  most  frequently  in  association  with  aortic 
insufficiency,  as  a  result  of  a  high  tension  of  the  vessels  during  the 
heart's  systole,  and  an  atheromatous  condition  of  the  cerebral  arteries. 
Right-sided  hemiplegia  with  aphasia  follows  upon  the  plugging  of  the 
left  middle  cerebral  artery.  Aphasia  may  occur  temporarily  without  an 
apparent  lesion.  Embolism  has  been  referred  to,  the  softening  which 
follows  forming  one  of  the  most  important  cerebral  complications  of 
heart  disease.  Syncopal  attacks,  dependent  upon  cerebral  ansemia,  are 
common  to  some  cases,  especially  aortic  stenosis,  this  lesion  preventing 
the  proper  filling  of  the  arteries.  Headache,  vertigo,  loss  of  memory,  etc., 
often  appear  with  failure  of  compensation.  Sleep  is  fitful  and  disturbed 
by  dreams,  or  sleeplessness  may  prove  an  annoying  symptom.  Mental 
disturbaoces  are  often  observed,  varying  in  gravity  from  melancholia  to 
maniacal  attacks.  There  may  be  a  suicidal  tendency.  Convulsions  are 
rare,  and,  like  other  nervous  symptoms,  may  be  of  ursemic  origin.  Epi- 
leptic paroxysms  have  been  observed  attendant  upon  embolic  softening 
secondary  to  valvular  disease. 

Febrile  Symptoms.  Fever  is  not  common  in  chronic  valvular 
disease,  its  presence  suggesting  an  intercurrent  acute  inflammation  of 
the  endocardium,  or  a  complication  of  some  nature,  e.  ^.,  pneumonia, 
pleuritis,  bronchitis,  etc.  Such  recurring  inflammations  are  apt  to  be 
attended  by  symptoms  of  the  embolic  process.  The  relationship  to  the 
heart  of  a  fever,  occurring  in  a  person  who  is  the  subject  of  a  chronic 
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valve  lesion,  is  often  difficult  to  prove,  time,  and  often  an  autop 
required  to  reveal  its  cause. 

The  Influence  of  Valvular  Disease  upon  other  Afj 
The  presence  of  a  valvular  lesion  materially  increases  the  gi 
complicating  or  coexisting  diseases.  This  is  especially  true  of  tj 
infectious  fevers,  and  of  inflammatory  affections  generally,  pan 
those  which  involve  th^  lungs.  The  heart,  under  these  circunast 
incapable  of  satisfying  the  greatly  increased  demand  which  : 
upon  it. 

Cardio-vascular  sclerosis  is  very  frequently  associated  with  ^ 
disease,  especially  in  middle  or  advanced  life,  and  may  invo 
kidneys  also.  Pericarditis  occurs  most  frequently  in  associatio 
aortic  disease,  being  favored  by  the  thinness  of  the  organ  at  thi 
Nephritic  complications  may  appear  in  any  form,  and  present  no  i 
peculiarities.  Chorea  is  a  frequent  association,  but  not  as  com 
complication  as  at  one  jtime  supposed.  It  has  been  attributed  to  in 
of  the  pneumogastric  nerve  by  the  enlarged  heart,  also  to  embolisi 

The  preventive  influence  of  valvular  heart  disease  as  r 
phthisis,  typhoid  fever,  etc.,  has  been  claimed,  but  has  not  been  p 
Mitral  lesions  are  especially  unfavorable  in  their  influence  at  the 
of  parturition.  If  the  walls  of  the  heart  are  degenerated,  ruptun 
occur,  or  death  may  result  from  syncope  soon  after  labor,  as 
happened  in  one  of  my  patients  with  mitral  disease,  or  the  conditii 
pregnancy  and  labor  may  excite  intercurrent  endocarditis. 

Diagnosis. — It  has  been  shown,  in  treating  of  the  lesions  c 
several  valves,  that  physical  exploration  is  of  the  first  importan 
arriving  at  a  diagnosis.  SuflScient  has  been  said  upon  this  subje 
that  connection,  and  we  will  here  consider  only  the  general  ques 
relating  to  the  subject.  First,  if  in  doubt,  the  importance  of  repc 
careful  examinations  under  varying  circumstances  of  time,  posi 
exercise,  etc.,  is  insisted  upon,  and  if  a  cardiac  lesion  is  suspected, 
necessity  of  avoiding  the  limiting  of  the  observation  to  the  heart  rcj 
only.  This  is  a  common  error.  Much  evidence  of  value  may  beseci 
from  the  pulse,  and  the  condition  of  the  arteries,  brain,  lungs,  kidn 
liver,  stomach,  etc.  The  symptoms  are  not  infrequently  of  such 
indefinite  character  that  attention  may  not  be  attracted  to  the  heart, 
if  the  rule  is  established  of  making  physical  examinations  in  every  c 
of  importance  whether  symptoms  relating  to  the  heart  are  present 
not,  fewer  cases  of  cardiac  valvular  disease  would  be  overlooked.  1 
absence  of  a  murmur  in  valvular  disease  is  almost  certain  to  derail  1 
observation  of  the  average  examiner,  yet  this  happens  in  many  cas 
especially  after  loss  of  compensation  has  taken  place.  A  murmur  m 
be  absent  in  mitral  regurgitation  of  rheumatic  origin,  and  also  in  raiti 
obstruction,  indeed,  stenosis  and   regurgitation  at  the  various  orific 
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have  been  met  without  the  tell-tale  murmur.  Sometimes,  after  the 
giving  way  of  the  ventricle  and  the  disappearance  of  the  murmur,  it 
may  reappear  after  the  use  of  digitalis  or  other  cardiac  stimulant.  The 
fact  that  systolic  murmurs  are  frequently  inorganic,  leads  to  the  easier 
diagnosis  of  those  lesions  which  give  rise  to  diastolic  murmurs.  We 
are  able  to  positively  assert  the  organic  origin  of  systolic  murmurs  there- 
fore only  when  associated  with  changes  in  the  cardiac  wall,  and  even  this 
is  not  always  suflBcient  as  a  systolic  murmur  with  dilatation  may  occur 
in  emphysema,  anaemia,  febrile  affections,  etc.  Functional  murmurs  are 
rarely  accompanied  by  a  thrill.  As  valvular  heart  trouble  is  often 
attended  by  albuminuria  and  the  presence  of  casts  in  the  urine,  and  as 
nephritis  may  have  associated  heart  lesions  attended  by  a  murmur, 
it  is  often  diflScult  to  solve  the  problem  as  to  whether  the  cardiac  or 
the  renal  affection  is  the  primary  disease,  a  question  that  frequently 
arises  for  the  first  time  upon  the  appearance  of  general  anasarca.  In 
Bright's  disease  the  dropsy  usually  appears  first  about  the  eyes,  with 
subsequent  involvement  of  the  ankles  and  extension  to  the  trunk.  The 
external  genitals  are  usually  much  swollen,  and  later,  the  serous  cavities 
may  be  involved.  The  dropsy  and  albuminaria  of  heart  disease  may 
often,  and  repeatedly  in  the  same  case,  be  greatly  lessened  or  entirely 
disappear.  The  inorganic  systolic  murmurs  (inorganic  murmurs  are 
never  diastolic)  may  be  looked  upon  as  indications  of  valvular  lesions 
if  insufficient  attention  is  paid  to  the  "  setting,"  especially  to  the  con- 
dition of  the  heart  walls,  the  circulation,  and  to  the  more  important 
organs.  This  error  is  the  easier  commited  as  anaemia  with  marked 
reduction  of  blood  corpuscles  and  of  haemoglobin  is  an  occasional 
attendant  upon  both  aortic  and  mitral  disease.  The  harsher  character 
and  well-defined  extensions  of  organic  murmurs  will  also  assist.  The- 
intensity  and  character  of  a  murmur  is  not  indicative  of  the  graivity  of 
the  valve  lesion,  although  loud  murmurs  rather  suggest  a  slight  lesion 
and  a  still  strong  action  of  the  heart,  while  with  its  enfeeblement,  the 
murmur  grows  fainter  and  may  finally  disappear.  In  young  subjects 
the  heart  lesion  is  usually  of  rheumatic  origin,  with  little  or  no  change 
in  the  arteries,  but  later  in  life,  the  influence  of  bad  habits  of  eating, 
drinking,  exercise,  etc.,  appears.  The  lesion  is  then  usually  sclerotic,  and 
coincident  sclerotic  changes  may  be  detected  in  other  portions  of  the 
vascular  system. 

In  physical  examination  of  the  heart,  attention  should  be  paid  to  all 
the  valves,  as  more  than  one  may  be  diseased.  This  can  be  determined 
by  attention  to  the  foci  of  greatest  intensity,  and  to  differences  in  quality, 
pitch,  and  extensions. 

PrognOBis. — The  changes  occurring  in  the  valves  are  usually  incur- 
able, but,  if  of  inflammatory  origin  and  detected  early,  some  degree  of 
success  may  be  attained  in  their  treatment,  at  least  the  lesion  may  often 
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be  limited,  and  the  future  of  the  organ  correspondingly  conserved.  The 
significance  of  an  alteration  in  the  structure  of  a  valve  depends  largely 
upon  the  resulting  changes  in  the  walls  of  the  heart.  The  intensity  and 
character  of  the  attending  murmur  has  been  stated  to  possess  little  prog- 
nostic weight,  except  that  loud  murmurs  are  more  apt  to  attend  if  the 
heart  is  still  strong,  and  weakening  with  its  debility.  After  localization 
of  the  lesion  the  most  important  step  is  to  determine  what  extent  of  dila- 
tation of  the  heart,  if  any,  has  resulted,  and  the  degree  of  venous  stasis 
attendant  upon  the  same.  Valvular  lesions  become  a  menace  to  life,  if 
we  leave  out  certain  unusual  results,  such  as  embolism,  only  when  dila- 
tation of  the  cavities  is  greater  than  the  compensatory  hypertrophy.  Some 
patients  succumb  to  the  primary  or  early  dilatation  which  follows  so 
promptly  upon  grave  lesions,  but  more,  from  the  dilatation  which  follows 
from  failure  of  compensation.  It  may  be  stated  in  a  general  way  that 
diastolic  murmurs  are  of  more  serious  import.  Aortic  diastolic,  and 
mitral  diastolic  (so  called  presystolic)  murmurs  are  especially  grave. 
Aortic  regurgitation  is  the  form  which  most  frequently  results  in  sudden 
death,  although  sudden  death  is  not  common  in  valvular  disease.  Sys- 
tolic murmurs  are  frequently  inorganic.  An  aortic  systolic  murmur  of 
organic  origin  is  the  least  important  of  systolic  organic  murmurs.  Right- 
sided  murmurs,  with  the  exception  of  the  pulmonic  direct,  are  attended 
by  danger.  The  mitral  systolic  murmur  of  regurgitation  may  exist  in 
some  cases  indefinitely  without  impairment  of  the  health.  The  general 
health,  habits,  etc.,  of  the  individuals  suffering  from  a  valvular  lesion  pos- 
sess a  strong  influence  over  the  continuation  of  compensation.  Improper 
exercise,  labor,  eating  and  drinking,  are  prejudicial.  The  tendency  of 
acute  disease  to  set  up  degenerative  changes  in  the  cardiac  walls,  and  thus 
to  favor  dilatation,  also  the  influence  of  pulmonary  lesions  in  overtaxing 
the  right  ventricle,  should  be  remembered.  In  common  with  other 
observers  I  have  repeatedly  noted  the  disappearance  of  murmurs  and 
other  evidences  of  valvular  disease.  In  each  instance  my  patient  has 
been  young,  and  all  but  one,  which  developed  during  diphtheria,  were  of 
rheumatic  origin ;  in  one  case  the  murmur  continued  nearly  one  year  after 
recovery  from  the  acute  disease.  The  lesion  was  mitral  incompetency 
and  there  was  an  absence  of  anaemia. 

Treatment. — If  annoying  symptoms  are  present  the  patient  should, 
in  most  instances,  be  made  aware  of  the  nature  of  his  disease,  in  order 
to  secure  more  intelligent  co-operation  in  its  treatment.  There  is  too  great 
a  tendency  to  medicate  patients  suflFering  from  valvular  disease  of  the 
heart,  but  medicinal  agents  should  be  employed  only  for  the  control  of 
such  symptoms  as  may  be  unrelieved  by  careful  employment  of  physio- 
logical methods.  This  statement  applies  as  well  to  the  practitioner  who 
employs  the  homoeopathic  method,  as  to  the  "  regular  "  with  his  tincture 
of  digitalis.    Too  much  dependence  upon  drugs  leads  to  neglect  of  a 
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regulation  of  the  general  habits,  as  the  ease  with  which  the  symptoms 
may  be  at  times  relieved  by  medicines  is  a  temptation  to  the  neglect 
of  methods  which  give  much  better  ultimate  results.  Unfortunately  the 
adoption  of  a  rigid  plan  of  treatment  is  too  often  neglected  until  de- 
manded by  failing  circulation.  Of  the  various  general  features  of  treat- 
ment, rest  is  perhaps  the  most  important  one,  as  the  heart  affected  with 
valvular  lesions  is  generally  a  weak  organ,  at  least  in  the  cases  of  valvu- 
lar disease  the  physician  meets ;  the  heart  is  usually  defective  in  strength 
and  it  is  the  symptoms  growing  out  of  such  failure  that  generally  lead 
to  a  consultation  with  a  physician.  In  considering  rest,  not  only  should 
the  question  as  to  whether  the  patient  is  undergoing  too  great  physical 
or  mental  exertion  be  considered,  but  the  influence  of  worry,  and  even  of 
pleasurable  excitement,  must  be  estimated.  It  may  be  stated  as  an  axiom 
that  the  patient  suffering  from  valvular  heart  disease  must  bring  down 
the  level  of  his  life  activities  to  that  of  his  heart's  capability.  As  these 
patients  need  more  than  the  normal  quantity  of  oxygen,  it  must  be  so 
arranged  that  they  shall  not  be  confined  too  much  within  doors.  In  the 
securing  of  proper  rest,  too  much  confinement  to  the  house  is  often  en- 
tailed. The  degree  of  rest  to  be  secured,  and  the  precise  method  adopted 
to  secure  this  end,  can  only  be  determined  by  careful  consideration  of  the 
heart's  condition,  as  well  as  of  the  general  state  of  the  individual.  With 
the  evidences  of  beginning  dilatation,  and  later,  with  rapid  loss  of  com- 
pensatory power,  I  have  repeatedly  secured  a  prompt  arrest  of  the  process 
and  a  reduction  in  the  size  of  the  organ,  also  a  disappearance  of  the  evi- 
dences of  venous  stasis,  by  means  of  rigid  rest  in  bed  for  a  few  weeks, 
coupled  with  skilful  massage  to  assist  the  venous  circulation,  a  reduction 
in  the  intravascular  pressure  by  means  of  a  dry  diet,  and  the  adminis- 
tration of  concentrated  nutritious  food  selected  after  careful  considera- 
tion of  stomachic,  diathetic,  and  other  governing  conditions.  Tobacco 
and  alcohol  should  be  prohibited,  unless  the  latter  is  demanded  as  a 
medicine.  Change  of  residence  often  exercises  a  favorable  influence. 
Moderate  altitudes  are  best.  A  residence  at  the  seashore  often  increases 
the  subjective  symptoms.  A  warm  climate  is  advisable  in  winter,  as  it 
enables  the  patient  to  live  out  of  doors,  secures  better  oxygenation  of  the 
blood,  and  lessens  coexisting  bronchitis.  Dyspeptic  symptoms  must 
receive  careful  attention,  the  bowels  should  be  kept  regular,  and  straining 
at  stool  avoided.  The  Oertel  plan  of  systematized  exercise  upon  ascend- 
ing planes  proves  valuable  in  some  cases.  This  method  must  be  carefully 
supervised  or  the  heart  may  be  overtaxed.  During  the  period  of  appar- 
ently perfect  compensation  it  will  seldom  be  necessary  to  prescribe  medi- 
cines, but  occasionally  symptoms  of  heart  irritability  will  suggest  the  use 
of  aconite,  veratrum  viride,  ignatia,  or  valerianate  of  ammonia,  etc.,  in  the 
lower  dilutions.  Remedies  which  exercise  a  depressing  influence  upon 
the  heart  should  always  be  prescribed  with  care. 
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The  most  important  evidences  of  failing  compensation  are,  dilatation 
of  the  heart  with  overfulness  of  the  venous  system,  a  weakening  pulse, 
some  form  of  arrhythmia,  and  dropsical  symptoms. 

Whether  it  is  ever  best,  in  common  with  our  old  school  colleagues, 
to  treat  cases  by  means  of  depletory  measures,  such  as  saline  purges  and 
venesection,  each  must  judge  for  himself.  I  have  never  employed  vene- 
section for  this  purpose,  but  cases  presenting  cyanosis,  orthopnoea  and  •> 
imminent  danger  of  death,  suggest  the  employment  of  these  measures 
when  others  fail.  As  physiological  whips  in  this  condition,  digitalis,  strch 
phanthua,  caffeine  and  strychnine  occupy  the  most  prominent  positions. 
The  first  named  is  in  much  the  greatest  repute.  Failing  compensation 
is  the  indication,  a  feeble  irregular  pulse  a  prominent  symptom.  The 
valve  involved  is  not  important.  I  have  rarely  given  the  doses  of 
five  to  fifteen  minims  of  the  tincture  which  are  commonly  prescribed 
and  repeated  every  few  hours.  Rest,  with  the  administration  of  five 
drops  of  the  first  decimal  dilution  every  one-half  to  three  or  four  hours, 
will  very  often  succeed.  One  should  be  exceedingly  careful  not  to  "  slow  " 
the  rapid,  feeble  heart  quickly  by  means  of  digitalis  or  any  other  agent. 
A  gradual  result  is  safer.  When  sharply  indicated,  even  much  smaller 
doses  will  often  suffice.  The  favorable  influence  of  digitalis  in  failing 
compensation,  when  given  in  moderate  doses  of  the  tincture,  is  so  positive 
that  only  a  lack  of  experience  or  prejudice  can  generate  opposition  to 
its  use.  As  in  the  case  of  all  valuable  medicines,  it  is  greatly  abused,  bad 
results  arising  largely  from  unwise  increase  of  dose  to  meet  cases  not 
relieved  by  the  ordinary  quantities  prescribed.  If  improvement  do^ 
not  follow  upon  the  use  of  five-drop  doses  of  the  tincture,  repeated  several 
times  daily,  I  am  disposed  to  select  another  agent.  The  general  adapt- 
ability of  digitalis  to  the  condition  under  consideration  has  led  many  old 
schoot  authorities  to  speak  disparagingly  of  medicines  less  frequently 
useful  for  the  same  condition.  Convallaria  belongs  to  this  class.  Its 
sphere  is  narrower,  but  within  it,  results  are  as  favorable  as  from  digitalis. 
It  appears  to  be  most  applicable  to  the  feeble  right  heart  which  results 
from  obstructive  pulmonary  disease.  If  dropsy  has  developed,  it  i^  dimin- 
ished in  proportion  to  the  improvement  in  the  heart's  power.  If  the  case 
is  a  nervous  woman,  with  great  mental  irritability,  convallaria  is  the 
better  indicated.  Hale  prefers  a  tincture  of  the  fresh  flowers.  Pepper 
states  that  "  strophanthus  in  the  form  of  a  tincture,  of  which  three  to 
ei§ht  minims  may  be  given  every  three  or  four  hours,  sometimes  proves 
reliable,  but  oftener  unreliable.  Adonidine  and  convallaria  have  been 
lauded  as  remedies  equalling  digitalis,  but  their  reliability  may  be  seri- 
ously questioned."  The  question  of  special  adaptability  to  certain,  even 
unusual  cases,  is  not  raised. 

Strophanthus,  in  my  own  experience,  has  been  specially  useful  in  the 
failing  heart  of  card io- vascular  sclerosis.    These  cases  are  usually  asso- 
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ciated  with  an  interstitial  nephritis.  In  valvular  affections,  with  an 
excess  of  pale  urine,  it  has  sometimes  appeared  to  modify  favorably  the 
entire  symptom  group,  even  in  the  lower  dilutions.  As  a  cardiac  whip 
it  is  undoubtedly  less  frequently  useful  than  digitalis.  For  this  purpose 
doses  of  from  two  to  four  minims  of  the  tincture  may  be  necessary. 

As  to  adonis,  or  its  active  principle  adonidine,  little  can  be  said,  as  our 
experience  is  yet  small  and  the  indications  furnished  are  not  sufficiently 
characteristic.  A  prominence  of  dropsy  has  been  thought  to  be  an  im- 
portant indication.  Adonidine  and  erythrophyleum  have  been  of  benefit  in 
the  asthma  attendant  upon  cardiac  disease.  Caffeine  has  of  late  come  to 
the  front  as  a  remedy  in  urgent  cases  of  cardiac  failure,  and  is  often 
given  hypodermatically.  Dujardin-Beaumetz  commends  it  extravagantly. 
For  hypodermic  use  a  solution  of  a  drachm  each  of  caffeine  and  acdicylaie 
ofsodiumy  in  two  drachms  of  distilled  water,  is  very  satisfactory.  Ten  to 
fifteen  minims  may  be  injected  as  required.  Recently,  in  a  case  of  aortic 
disease  in  an  old  man,  rapid  heart  failure  induced  by  an  attack  of  pneu- 
monia was  promptly  relieved  by  ten  minim  injections.  Nitro-glycerin 
is  pre-eminently  indicated  if  with  failing  heart  there  is  high  arterial  ten- 
sion. It  follows,  therefore,  that  this  medicine  will  be  given  more  fre- 
quently in  aortic  disease.  It  is  often  combined  with  digitalis.  From 
one-quarter  to  one  drop  of  a  one  per  cent,  solution  may  be  repeated  every 
one  to  three  hours,  according  to  the  necessities  of  the  case.  Experience 
favors  the  giving  of  small  and  frequently  repeated  doses.  Sulphate  of 
sparteine  I  have  used  with  great  satisfaction,  and  while  it  frequently  fails, 
its  favorable  action  has  repeatedly  impressed  me.  It  is  generally  suffi- 
cient if  given  in  grain  doses  of  the  first  decimal  trituration.  Doses  as 
large  as  a  quarter  of  a  grain  may  be  repeated  every  few  hours.  In  several 
cases  marked  by  cardiac  weakness  and  disturbance  of  rhythm,  but  with- 
out murmurs  or  evidence  of  mural  disease,  its  beneficial  action  was  con- 
spicuous. The  presence  of  a  nervous  or  hysterical  element  suggests  spar- 
teine. In  the  case  of  a  lady  who  had  such  a  period  of  heart  feebleness 
that  she  was  finally  confined  to  bed  five  months,  but  without  evidence  of 
valvular  or  mural  disease,  relief  from  sparteine  was  prompt.  The  condi- 
tion was,  undoubtedly,  largely  hysterical. 

Agaridne.  The  writer's  observations,  appearing  in  the  Hahnemannian 
Monthly  at  diflferent  times  during  the  past  few  years,  represent  all  that 
has  been  published  upon  agaricine  as  a  cardiac  stimulant.  Considerable 
experience  has  now  been  accumulated,  sufficient  indeed  to  place  this 
remedy  in  the  front  rank  of  medicines  of  this  class.  Its  range  is  more 
limited  than  that  of  digitalis.  In  two  or  three  cases  of  extreme  dilatation 
of  the  right  heart,  secondary  to  mitral  disease  or  emphysema  of  the 
lungs,  digitalis  and  other  well-known  stimulants  having  failed,  and  a 
fatal  result  appearing  imminent,  two  or  three  grain  doses  of  the  first 
decimal  trituration  of  agaricine,  repeated  every  one  to  three  hours,  gave 
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not  only  temporary  relief,  but  in  two  instances  protracted  th< 
lives  and  conferred  much  comfort.  As  a  remedy  in  cardioplej 
hardly  be  excelled,  not  even  by  strychnine..  The  indication  whi< 
to  the  use  of  agaricine  in  these  cases  was  troublesome  coexisting 

Strychnine.  This  remedy  is  undoubtedly  a  valuable  heart 
general  tonic,  but  is  suflTering  the  usual  abuse  meted  out  to  pop 
edies,  namely,  indiscriminate  use  and  enormous  dosage.  It  j 
administered  in  cardiac  dilatation  at  a  later  period  than  dig 
after  the  latter  medicine  has  relieved  the  urgent  symptoms, 
one-hundreth  to  one-twentieth  of  a  grain  are  recommended, 
question  as  to  whether  doses  larger  than  one-sixtieth  of  a  grai 
ever  be  administered.  Under  the  same  circumstances  arsenic  i 
prove  preferable  to  strychnine.  It  presents  a  large  array  of  s 
suggesting  it.  The  iodide  of  arsenic  has  seemed  to  me  preferab 
of  these  medicines  may  act  favorably  in  very  small  doses,  but  th 
of  the  second  decimal  trituration  has  given  the  best  results.  If 
symptoms  prove  uncontrollable  by  ordinary  means  it  may  becoi 
sary  to  use  the  infusions  of  digitalis  or  apocynum  can.  (two  drach 
pint  of  water)  beginning  with  half  teaspoonful  doses  and  ii 
until  a  satisfactory  effect  is  secured.  Rapid  action  is  not  usuall 
ble.  It  must  be  remembered  that  the  tinctures  of  these  plants  pc 
feeble  diuretic  power.  Unpleasant  action  usually  appears  in  th 
gastric  irritability,  but  this  may  generally  be  avoided  by  beginr 
small  doses  well  diluted,  and  if  necessary  administering  thee 
rectum.  Should  diuretics  fail,  capillary  drainage  may  be  ei 
This  is  accomplished  by  inserting  into  the  oedematous  tissue! 
perforated  needle  to  which  is  attached  a  piece  of  fine  rubber  ti 
the  purpose  of  conveying  the  fluid  to  a  proper  receptacle.  Th 
should  be  fixed  in  position  by  means  of  adhesive  plaster  or  band 
left  for  a  number  of  hours.  After  the  pressure  is  relieved  in  this 
it  is  not  uncommon  for  remedies  which  had  previously  given  i 
to  act  favorably.  Purging  may  be  considered,  in  some  casi 
results  being  often  obtained  if  venous  stasis  is  extreme. 

Treatment  of  Special  Symptoms,  and  Conditions  Asfi 
with  Valvular  Disease  of  the  Heart.— Anemia.  The  ansemi 
is  so  frequently  a  prominent  attendant  upon  valvular  disease 
treated  by  rest,  careful  feeding,  and  in  some  cases  by  massage  and 
faradization.  Iron  in  some  form  is  a  most  useful  remedy.  Th 
triturations  of  the  iodide  or  the  arsenide  of  iron,  I  have  found  n 
cient.  These  remedies  also  exercise  a  favorable  influence  over  tl 
lesion.  The  trituration  of  the  iodide  employed  should  be  fresl 
preparation  of  blood  recommended  by  Prof.  O'Connor  of  New 
have  found  useful,  giving  about  sixty  grains  daily  in  cachets, 
chalybeate  pill,  which  is  based  upon  the  composition  of  the  blooc 
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very  useful.  If  the  anseinia  is  obstinate  and  of  high  grade,  arsenic  is  the 
most  useful  of  remedies,  and  symptomatic  indications  for  it  are  often 
present.  While  small  doses  often  succeed,  the  second  trituration  in  doses 
of  three  grains  several  times  daily  gives  more  uniform  results. 

Disturbances  of  Respiration.  A  careful  search  for  the  causes  of 
dyspnoea  should  always  be  made,  as  the  symptom  is  dependent  upon  a 
variety  of  influences.  Several  may  act  at  the  same  time.  It  may  be  due 
to  collections  of  fluid  in  the  pleural  sacs,  which  are  especially  apt  to  be 
overlooked  if  not  associated  with  general  dropsy.  This  is  particularly 
the  case  when  dependent  upon  mitral  disease,  and  may  demand  repeated 
paracentesis.  Most  frequently  it  is  due  to  stasis  in  the  pulmonarj^ 
circulation  and  can  only  be  relieved  by  improvement  of  the  heart's 
power.  Chronic  bronchitis  often  adds  much  to  the  patient's  distress.  If 
unable  to  lie  down  at  night  the  most  comfortable  support  possible  should 
be  contrived  for  the  patient. 

InhoMuyns  of  oxygen  are  often  helpful,  and  bronchitic  cases  with  pro- 
fuse expectoration,  especially  if  pulmonary  phthisis  exists,  are  benefited 
by  inhalations  of  creaaote.  The  arsenite  of  antimony,  in  the  second  decimal 
trituration,  is  a  useful  medicine  under  these  circumstances.  Valuable  for 
the  bronchitis,  but  less  effectual  for  the  dyspnoea,  is  siannum  iodide  in  the 
same  dose. 

Local  Symptoms.  With  the  presence  of  marked  hypertrophy  there 
may  be  symptoms  growing  out  of  excited  action  of  the  heart.  Accord- 
ing to  the  indications  these  are  met  by  aconite,  belladonna,  cactus,  lUium 
tigr,,  verat.  viride,  etc.  Cold  to  the  prcecordium  may  be  used  in  the  form  of 
an  ice  bag.  Very  hot  fomentations  persistently  employed  relieve  pain, 
and  appear  in  some  cases  to  at  least  temporarily  improve  the  heart* 
Opiates  must  be  rarely  necessary,  as  aconite,  cactus,  spigelia,  bryonia  and 
scUitin  in  the  second  decimal  dilution  are  very  eflBcient  remedies  for 
the  acute  pain. 

Gastro-intestinal  Symptoms.  With  the  development  of  marked 
disfurbance  of  the  digestive  tract,  there  is  usually  serious  stasis  in  all  of 
the  abdominal  organs,  and  little  improvement  is  to  be  hoped  for.  Nausea 
and  vomiting  may  be  frequent,  digestion  feeble,  and  large  amounts  of  gas 
developed  which  may  by  its  upward  pressure  excite  palpitation  and 
oppression  of  breathing.  Little  can  be  done  directly  for  these  organs 
beyond  careful  regulation  of  diet,  which  should  be  nutritious,  small  in 
quantity,  and  non-flatulent  in  character,  A  few  grains  of  subgallaie  of 
bismuth  after  food,  as  suggested  by  Professor  Flint,  is  often  invaluable  for 
the  flatulency.  I  have  obtained  equally  good  results  from  naphihalin,  first 
decimal  trit,  grains  five,  every  few  hours.  Lavage  is  to  be  strongly  com- 
mended for  many  of  these  cases,  particularly  if  there  is  a  good  deal  of 
gastric  catarrh  or  dilatation  of  the  stomach.  A  saline  cathartic,  by  reason 
of  its  unloading  effect  upon  the  abdominal  circulation,  often  accomplishes 
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more  for  the  patient  than  any  other  means.  For  the  milder  cases  ipec., 
nux  vom.f  iris  v.  are  often  useful,  but  for  cases  in  which  gastric  catarrh  has 
developed,  argerUum  nitr.,  arsenic,  and  creosote  are  more  efficient. 

Symptoms  Referable  to  the  Kidneys.  Late  in  valvular  disease 
the  urinary  secretion  becomes  scanty,  is  often  albuminous,  and  may  con- 
tain casts.  Under  these  circumstances  uraemic  symptoms  may  appear.  It 
is  a  most  unpromising  condition  and  may  determine  a  fatal  issue.  It  is 
best  to  confine  the  patient  to  a  ymrm  bed,  to  give  non-nitrogenous  liquid 
food,  and  if  necessary,  to  make  use  of  increased  activity  of  skin  or  a  purge. 
These  measures,  in  addition  to  whatever  medicines  are  indicated,  often 
postpone,  for  a  time,  a  fatal  result. 
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Diseases  of  the  Heart  Substance.    , 

HYPERTROPHY  AND  DILATATION  OP  THE 

HEART. 

Enlargement  of  the  heart  may  result  from  an  increase  in  the  volume 
of  its  muscular  fibres,  or  from  an  enlargement  of  its  cavities  by  dilatation. 
These  conditions  usually  coexist.  Both  may  attack  one  or  all  of  the 
heart's  chambers.  Confusion  in  their  description  is  best  avoided  by  con- 
sidering them  separately.  Hypertrophy  is,  in  most  instances,  a  conserva- 
tive process,  while  dilatation  is  the  heart's  greatest  enemy,  indicating,  as  it 
does,  incompetency  to  meet  the  demands  made  upon  it. 

CARDIAC  HYPERTROPHY. 

Two  forms  of  hypertrophy  are  clearly  distinguishable.  FiTstfSimple 
hypertrophy ;  i,  «.,  thickening  of  the  cardiac  walls,  the  cavities  being 
unchanged  in  capacity ;  and,  secondly,  hypertrophy  with  dUoMion  ;  i,  e., 
thickening  of  the  heart's  walls  with  coexisting  enlargement  of  the  cavi- 
ties. The  form  at  one  time  designated  concentric  hypertrophy,  in  which 
with  thickening  of  the  walls  the  heart  chambers  were  diminished  in  size, 
can  be  ignored,  the  reduction  in  size  of  the  cavities  now  being  attributed 
to  post-mortem  changes. 

Hypertrophic  changes  in  the  heart  are  usually  limited  to  the  walls  of 
one  or  more  of  the  cavities.  The  ventricles  are  more  frequently  involved 
thdn  are  the  auricles ;  the  left  more  often  than  the  right  heart.  Occa- 
sionally the  entire  organ  is  involved,  but  the  progress  of  development  is 
usually  a  gradual  one,  the  changes  commencing  in  the  muscular  structure 
of  the  walls  of  one  cavity  and  extending  consecutively  from  this  to  the 
others,  for  reasons  which  will  appear  presently. 

Etiology. — Hypertrophy  of  muscular  tissue  occurs  when  increased 
demands  are  made  upon  ^he  heart,  while  its  tissues  are  still  well  nour- 
ished. This  demand  will  be  fully  met  physiologically  until  the  nutritive 
supply  is  diminished  in  quantity  or  becomes  abnormal  in  quality,  or 
both ;  then  degeneration  and  dilatation  result.  The  most  frequent 
demand  for  increased  work  on  the  part  of  the  heart  undoubtedly  follows 
upon  the  establishment  of  obstructive  valvular  diseases  of  that  organ ; 
the  blood  current  being  obstructed  by  a  constricted  condition  of  one  or 
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more  of  the  ostia.    Incompetency  of  the  valves  is  also  follow 
aame  result  ultimately.    The  walls  of  one  chamber  are  first 
The  hypertrophy  is  not  infrequently  preceded  by  dilatation, 
if  the  obstruction  to  the  circulation  has  been  rapidly  devel 
heart  muscle  giving  way  before  the  increased  resistance,  in 
time  for  hypertrophy  to  take  place  having  elapsed.    This  eai 
tion  is  in  itself  a  cause  of  hypertrophy.     Of  less  importa 
obstruction  within  the  organ  itself  are  lesions  of  the  larger  art€ 
as  aneurismal  dilatation,  arterio-sclerosis,  constriction,  and 
resistance  in  the  peripheral  vessels.    The  last  is  exemplifie< 
hypertrophy  of  the  left  ventricle  consecutive  to  Bright's  disea 
kidneys,  or  by  hypertrophy  of  the  right  ventricle  following 
heart  disease  or  pulmonary  aflfections  obliterating  pulmonary  ci 

Long-continued  functional  activity,  as  induced  by  laboriou 
tions,  imprudent  athletic  exercises,  palpitation,  excessive  dri 
fluids,  such  as  beer,  and  particularly,  the  overactivity  incide 
ophthalmic  goitre,  have  been  shown  to  excite  hypertrophy  of  \ 
Pericarditis,  through  resulting  adhesions,  may  obstruct  the  ff 
of  the  heart  and  induce  hypertrophy.  A  so  to  speak  phyj 
hypertrophy  occurs  during  pregnancy,  but  restoration  of  tl 
muscle  to  the  normal  takes  place  after  delivery.  A  form  in  \^ 
cause  is  not  apparent  has  been  designated  idiopathic  hypertropi 
usually  associated  with  dilatation.  Many  of  these  idiopathi 
trophies  are  supposed  to  be  due  to  an  aorta  of  insufficient  cal 
condition  being  congenital,  or  to  excessive  exertion,  palpitation, 
in  food  and  drink,  sexual  excesses,  plethora,  etc.  But  often 
nothing  apparent  to  show  why  the  heart  changes  should  exi 
term  "  idiopathic "  has  also  been  used  to  designate  hypertropl 
ing  from  other  causes  than  valvular  lesions. 

Morbid  Anatomy. — ^The  increase  of  the  heart  muscle  i: 
a  development  of  new  fibres  (numerical  hypertrophy).  This 
true,  as  the  individual  elements  are  not  increased  in  size.  1 
nective  tissue  elements  are  increased  in  individual  cases,  thus 
Quain  to  designate  such  as  false  hypertrophy..  In  true  hyp< 
of  the  heart  the  cardiac  muscle  is  stifiened,  manifests  increase 
ance  (this  is  especially  true  of  the  right  ventricle),  and  is  abn 
red  in  color.  The  papillary  muscles  are  thickened  in  eccentric 
trophy.  The  septum  is  little  affected  in  simple  hypertrophy, 
eccentric  variety  it  becomes  thickened. 

The  hypertrophied  heart  is  increased  in  size  and  weigh 
normal  male  heart  weighs  about  nine  ounces ;  the  female  hea 
one  ounce  less.  The  increase  may  be  as  great  as  thirty  or  forty, 
more,  ounces ;  for  there  seems  to  be  almost  no  limit  to  the  size  wl 
heart  may  attain.     Alonzo  Clark*s  case,  in  which  the  heart  ' 
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fifty-seven  ounces,  is  thus  far  the  largest  on  record.  It  is  unusual 
to  observe  a  case  in  which  the  heart  weighs  more  than  twenty  to 
twenty-five  ounces,  the  size  of  the  organ  is  therefore  not  infrequently 
more  than  doubled,  and  its  shape  much  changed.  The  contour  will 
depend  largely  upon  the  extent  and  location  of  the  hypertrophy.  If 
general,  the  shape  is  that  of  an  obtuse-angled  triangle.  If  the  left  heart 
only  is  involved,  the  organ  is  elongated,  extended  to  the  left,  and  conical. 
In  case  of  hypertrophy  of  the  right  heart,  the  enlargement  is  to  the 
right,  the  shape  broad  and  spherical ;  with  marked  hypertrophy  of  both 
ventricles,  the  apex  loses  its  conical  shape,  becoming  broader  and  blunted. 
In  great  hypertrophy  of  the  right  ventricle,  the  left  ventricle  is  removed 
from  the  chest  wall,  the  apex  being  represented  mainly  by  the  right 
ventricle. 

The  degree  of  hypertrophy  may  be  well  judged  of  by  the  thickness 
of  the  heart's  walls.  The  left  ventricle,  which  is  normally  rather  more 
than  four  lines  in  thickness,  may  increase  to  even  four  or  five  times  that. 
The  right  ventricle,  which  normally  measures  about  two  lines,  may 
increase  to  from  four  to  ten  lines.  The  auricles,  which  have  a  normal 
thickness  of  about  one  line,  may  double  that  thickness.  The  left  auricle 
at  times  attains  the  thickness  of  thriBe  or  four  lines. 

Considering  in  detail  the  causes  of  hypertrophy  of  the  walls  of  the 
several  cavities,  it  may  be  stated  that  left  ventricle  hypertrophy  follows  in 
its  most  characteristic  form  upon  aortic  disease,  the  enlargement  some- 
times being  enormous.  Next  in  frequency  as  a  cause  is  mitral  leakage. 
Uncommon  influences  are  pericarditis  with  adhesions,  and  myocarditis  of 
sclerotic  variety,  also  diseases,  drugs,  exercises,  etc.,  acting  through  the 
nervous  apparatus  of  the  organ.  These  etiological  factors,  it  will  be 
observed,  exert  their  influence  directly  upon  the  heart.  Others  act  indi- 
rectly through  the  bloodvessels,  the  most  important  of  these  latter  causes 
being  increased  blood-pressure  due  to  the  circulation  of  irritants  in  the 
blood.  These  excite  contraction  of  the  smaller  arteries,  increasing  corre- 
spondingly the  vascular  tension,  and  developing  arterio-sclerotic  degenera- 
tion. This  condition  is  frequently  associated  with  kidney  disease.  The 
small  aorta  pointed  out  by  Virchow  is  capable  of  exciting  overaction  and 
hypertrophy  of  the  left  ventricle. 

Hypertrophy  of  the  left  auricle  is  the  result  of  insuflSciency  of  the 
mitral  valve,  or  of  stenosis  of  the  ostium.  It  is  invariably  associated  with 
dilatation.  This  dilatation  and  hypertrophy  is  true  also  of  the  right 
auricle,  which  enlarges  secondarily  to  left  heart  disease  or  obstruction 
within  the  pulmonary  circuit.    Tricuspid  stenosis  is  a  rare  cause. 

The  right  ventricle  hypertrophies  from  any  cause  which  increases 
pressure  in  the  pulmonary  artery.  This  necessarily  results,  if  its  radicles 
are  obliterated  by  changes  in  the  pulmonary  tissues,  as  in  interstitial  pneu- 
monia, emphysema,  etc.    Mitral  disease  exercises  a  similar  influence,  and 
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is  a  more  frequent  cause.  Valvular  lesions  upon  the  right  side  are  an 
infrequent  cause  in  adults.  Congenital  hypertrophy  may  result  from 
valve  lesions  originating  in  foetal  life. 

Symptomatology. — The  symptoms  of  hypertrophy  of  the  heart  can- 
not be  separated  from  those  of  the  lesions  which  accompany  it.  Its 
development  is  restorative  or  conservative  in  its  eflFect,  and  consequently 
diminishes  existing  symptoms  or  prevents  their  development.  Nature  in 
this  manner  often  establishes  so  perfect  a  compensation  that  long  periods 
of  time  may  pass  without  the  development  of  annoying  symptoms, 
indeed,  without  sufficient  symptoms  to  call  attention  to  the  existence  of 
any  disease  of  the  heart.  In  general  there  is  sufficient  sense  of  prsecor- 
dial  discomfort  to  call  attention  to  the  heart  as  not  being  normal.  Sen- 
sations of  tightness  or  oppression,  perhaps  a  positive  shortness  of  breath, 
may  exist.  Palpitation  is  often  only  objective  in  character,  the  patient 
not  infrequently  being  astonishingly  unconscious  of  its  existence.  The 
pulse  is  full,  large,  strong,  and  remarkably  sustained.  Hayden  lays  great 
stress  upon  these  qualities.  This  author  also  states  that  the  pulse  is  less 
strong,  fuller,  and  relatively  better  sustained  if  dilatation  predominates 
over  the  hypertrophy.  Should  the  hypertrophy  be  limited  almost  entirely 
to  the  right  ventricle  the  pulse  may  be  feeble  and  disturbed  in  rhythm. 

A  variety  of  head  symptoms  may  result  from  the  circulatory  disturb- 
ance, viz.,  congestive  headaches,  cerebral  hsemorrhages,  and  symptoms 
of  irritation  of  the  optic  and  auditory  nerves. 

The  common  coexistence  of  sclerotic  changes  in  the  arteries  leads  to  the 
development  of  certain  associate  groups  of  symptoms.  Those  incident  to 
cerebral  hsemorrhage  have  been  referred  to,  this  accident  being  the  result 
of  the  action  of  the  powerful  heart  upon  sclerotic  sacculated  arteries 
within  the  brain.  Similar  hsemorrhages  may  occur  in  other  parts.  While 
hypertrophy  of  the  heart  is  contributory  to  vascular  degeneration  and  its 
sequences,  it  is  not  the  cause,  as  stated  by  Osier. 

Physical  Signs. — The  physical  evidences  of  hypertrophied  heart 
will  vary  according  to  the  extent  of  the  lesion,  the  portion  of  the  organ 
involved,  and  the  degree  of  dilatation  which  coexists.  Upon  inspection 
and  palpation  a  bulging  of  the  praecordia  may  be  discovered.  This  sign 
is  not  prominent  unless  the  hypertrophy  occurred  while  the  costal 
cartilages  were  still  flexible.  In  young  subjects  it  may  give  rise  to  marked 
distortion  of  the  chest  wall.  It  is  usually  associated  with  pericardial 
adhesions.  The  apex  beat  is  abnormally  forcible  and  extended,  and  is 
displaced  to  the  left  and  downward  in  proportion  to  the  degree  of  hyper- 
trophy. The  more  outward,  the  more  the  enlargement  predominates  in 
the  right  ventricle,  and  the  more  downward,  the  greater  the  hypertrophy 
of  the  left  ventricle.  It  may  be  felt  even  several  inches  beyond  the  nipple 
line  and  as  low  as  the  ninth  interspace.  The  intercostal  spaces  may  be 
conspicuously  broadened  and  more  distended  than  normal.    A  strong. 
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heaving,  slow  impulse  is  generally  present.  The  head  of  the  auscultator 
may  even  be  lifted  forcibly  by  the  strong  impulse.  The  region  over  which 
the  pulsation  is  the  most  marked  depends  upon  the  nature  of  the  case. 
In  left-sided  hypertrophy,  it  is  to  the  left  and  downward  ;  in  right-sided 
hypertrophy,  it  is  especially  to  the  right  and  in  the  epigastrium.  Asso- 
ciated dilatation  shortens  the  impulse. 

On  percussion  both  the  superficial  and  deep  areas  are  found  to  be 
increased,  mainly  downward,  and  to  the  left  or  right,  according  to  the 
ventricle  most  enlarged.  Dulness  is  seldom  much  extended  to  the 
right,  however,  and  not  often  increased  upward.  Extension  in  the  latter 
direction  is  suggestive  of  dilatation  of  the  auricles,  as  it  is  developed 
only  when  dilatation  is  conjoined  with  hypertrophy.  The  transverse  line 
of  dulness  may  vary  from  the  normal  up  to  seven  or  more  inches.  A 
transverse  dulness  of  about  four  inches  represents  the  average  extent 
in  hypertrophy.    The  oval  shape  of  the  dull  area  is  retained. 

On  auscultation  in  uncomplicated  hypertrophy  the  first  sound  may  be 
but  little  changed.  But  if  the  lesion  is  well  marked  it  becomes  abnor- 
mally powerful,  prolonged  and  dull.  There  is  shortening  of  the  post- 
systolic  silence ;  a  metallic  quality  is  not  unusual.  The  area  over  which 
the  heart's  sounds  are  audible  is  increased.  As  dilatation  is  gradually 
added  the  first  sound  loses  its  prolonged  muscular  quality,  becoming 
shorter  and  sharper  in  its  evolution.  The  presence  of  valvular  lesions 
modifies  these  characteristics. 

In  the  case  of  hypertrophy  of  the  left  ventricle  the  aortic  diastolic 
sound  is  intensified  ;  if  the  hypertrophy  is  general  both  elements  of  the 
second  sound  are  more  marked. 

A  whizzing  sound  may  be  produced  in  the  arteries  by  pressure. 
Should  emphysema  of  the  lungs  be  present  the  cardiac  sounds  are  more 
or  less  obscured  and  the  area  of  cardiac  dulness  diminished.  The  same 
results  if  the  lung  is  fixed  by  adhesion  and  cannot  be  displaced  by  the 
enlarged  heart. 

DiagnosiB. — ^The  diagnosis  of  hypertrophy  of  the  heart  is  not 
attended  by  much  diflSculty.  In  the  eccentric  form,  hypertrophy  exhibits 
points  of  similarity  with  pericardial  eflFusions,  aneurism  of  the  aorta, 
tumors  of  the  mediastinum,  consolidation  of  the  lung,  sacculated  pleural 
eflFusion,  etc.  When  a  hypertrophied  and  dilated  heart  is  associated  with 
a  quantit}'  of  fluid  in  the  pericardium  the  diagnosis  is  attended  by  the 
greatest  uncertainty. 

The  cardiac  excitement  found  in  neurotic  individuals  at  times  may 
lead  to  error.  But  with  sufficient  attention  to  the  character  of  the  im- 
pulse, and  the  repeated  examination  of  the  patient  under  varying  circum- 
stances, a  diagnosis  can  be  made.  It  is  well  to  remember  that  hyper- 
trophy may  arise  from  long-continued  overaction  of  the  heart,  as 
witnessed  in  neurasthenics,  tpbacco  users.  Graves'  disease,  etc.    Otherwise 


Digitized  by 


Google 


104  CARDIA  C  HYPERTROPHY. 

one  may  be  unduly  influenced  by  the  nervous  character  of  the  patient 
and  overlook  an  adtual  hypertrophy. 

Retraction  of  the  lung  may  increase  the  area  of  cardiac  dulness  and 
suggest  cardiac  enlargement. 

Prognosis. — Hypertrophy  perse  cannot  be  looked  upon  unfavorably, 
being  in  nearly  all  instances  compensatory  in  character.  Slight  uncom- 
plicated hypertrophies  resulting  from  overexertion,  certain  slight 
valvular  lesions,  or  obstructive  lesions  which  have  been  removed,  or  those 
due  to  neurotic  influences,  or  to  an  acute  or  subacute  Bright's  disease 
which  has  been  removed,  are  hardly  to  be  looked  upon  as  serious  and  do 
not  disturb  health  or  curtail  life.  The  prognosis  is  much  less  favorable 
in  hypertrophy  of  the  right  ventricle,  on  account  of  the  attending  obstruc- 
tion in  the  pulmonary  circuit.  The  periods  of  special  risk  are  first,  early ^ 
when  an  early  dilatation  is  not  followed  by  a  degree  of  strengthening  of 
the  heart  muscle  sufficient  to  overcome  the  obstruction.  In  such  cases 
death  may  occur  early.  Secondly,  late,  vnth  failing  nuirUion,  due  to  degen- 
eration of  the  cardiac  muscle  and  a  failure  of  compensation.  In  every 
case  a  comprehensive  view  of  the  illness  must  be  taken  in  framing  the 
prognosis. 

Treatment. — As  the  causes  of  hypertrophy  are  usually  irremediable 
it  follows  that  the  compensatory  change  in  the  heart  should  not  be  inter- 
fered with,  as  its  influence  is  salutary  only.  It  is  best  to  warn  patients 
•to  avoid  all  influences  calculated  to  excite  the  action  of  the  heart,  i.  6., 
undue  exercise,  mental  excitement,  excessive  or  improper  eating  and  alco- 
holics. It  is  wise  to  make  the  diet  as  dry  as  may  be  consistent  with  other 
conditions  of  health,  and  thus  reduce  intracardiac  resistance.  All  influ- 
ences which  in  any  manner  interfere  with  the  circulation  of  the  blood 
must  be  avoided.  The  bowels  must  be  kept  open  and  straining  at  stool 
avoided.  The  digestive  functions  must  be  watched,  as  proper  nutrition 
is  essential  to  the  prevention  of  degeneration  in  the  thickened  cardiac 
muscle,  and  consequent  loss  of  compensation.  Flatulency  also  disturbs 
the  heart's  action.  With  excessive  hypertrophy  and  an  irritable  heart, 
symptoms  of  hypereemia,  especially  of  the  brain,  may  arise.  Bleeding  and 
other  depurative  measures  of  treatment,  at  one  time  adopted  under  these 
circumstances,  are  unnecessary  and  harmful,  disposing  to  anaemia,  a  con- 
dition to  be  avoided  with  the  utmost  care  in  these  cases.  In  general  it 
will  be  found  best  to  give  nitrogenous  food  freely  and  to  lessen  the  quan- 
tity of  carbohydrates  taken. 

Medicines  are  of  service  in  relieving  annoying  symptoms,  and  con- 
sequently in  some  degree  control  the  progress  of  the  disease.  Aconite^ 
for  the  congestive  symptoms,  is  much  lauded  even  by  the  old  school, 
but  it  is  unwise  to  administer  it  in  large  doses.  The  lower  dilutions  are 
sufficient  for  suitable  cases.  Cactus  and  lilium  tigrinum  are  often  indi- 
cated and  prove  of  great  clinical  value  in  njy  hands.    Belladonna  may 
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help  especially  in  young  subjects,  and  glonoin  follows  well  if  belladonna 
does  not  relieve.  Russell  recommends  naja  highly.  Madden  and  Bayes 
claim  curative  influence  from  arnica,  when  the  hypertrophy  is  due  to 
violent  exercise  and  independent  of  a  detectable  lesion.  Rhus  also  is 
useful  in  cardiac  hypertrophy  dependent  upon  overexertion  and  with- 
out valvular  disease.  Bromine  is  recommended  for  the  same  condition 
by  some  authorities.  Rhus  seems  to  be  especially  applicable  when  the 
trouble  arises  thus  in  rheumatic  individuals.  In  the  bromine  case  there 
is  considerable  oppression  about  the  heart ;  palpitation  comes  on  after 
the  slightest  exertion,  even  rising  from  a  sitting  to  a  standing  posture. 
Aurum  is  suited  to  cases  in  which  the  action  of  the  heart  is  strong,  as  a 
result  of  which  there  occur  congestions  of  diflferent  viscera.  The  chloride 
of  gold  and  sodium  may  be  preferable  to  the  aurum  metallicum.  Arseni- 
cum has  been  recommended  for  the  cardiac  hypertrophy  resulting  from 
such  exertion  as  excessive  climbing.  Sepia  is  occasionally  of  service, 
particularly  in  women. 

Kalmia  IcUifolia,  lachesis,  lycopus,  nux  vomica,  digitalis,  spigelia,  coca, 
verairum  viride,  sulphur,  calcarea  carh,,  and  cuprum  have  all  groups  of 
symptoms  and  clinical  experience  to  commend  them  in  this  affection. 
Coffea,  caffeine,  and  chamomiUa  sometimes  meet  the  palpitation  which  is 
partly  of  nervous  origin.  For  the  treatment  of  symptoms  appearing 
with  failure  of  compensation,  the  reader  is  referred  to  the  chapter  on 
dilatation  of  the  heart. 

DILATATION  OP  THE  HEART. 

Dilatation  of  the  heart  is  represented  by  an  increase  in  capacity  of 
one  or  more  of  the  heart  chambers  without  a  proportionate  increase  in 
the  walls.    Several  forms  of  dilatation  may  be  recognized  : 

I.  Simple  dilaUUion,  in  which  the  walls  of  the  heart  remain  of  about 
their  normal  thickness. 

II.  Dilatation  unth  hypertrophy,  which  is  the  most  common  form. 

III.  Dilatation  vnth  thinning  of  the  heart's  walls. 

Cases  may  be  observed  in  which  all  these  different  forms  are  present 
at  the  same  time  in  different  portions  of  the  heart. 

Etiology  and  Morbid  Anatomy. — Dilatation  of  the  heart  is  sub- 
stantially the  result  of  a  demand  upon  that  organ  which  it  is  unable  to 
meet,  either  as  the  result  of  great  rapidity  of  development  of  the  causa- 
tive agency,  the  heart  being  unable  to  hypertrophy  rapidly  enough  to 
overcome  the  obstruction;  or,  as  the  result  of  impaired  nutrition  after 
hypertrophy  has  taken  place.  The  essential  features  then  in  the  produc- 
tion of  cardiac  dilatation  are  (1)  increased  blood  pressure,  and  (2)  defec- 
tive resistance  on  the  part  of  the  cardiac  walls. 

Abnormal  blood  pressure.  When  speaking  of  hypertrophy  of  the 
hearty  the  various  conditions  which  excite  an  increase  in  the  intra-cardiac 
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blood  tension  were  quite  fully  detailed,  and  therefore  need  not  be  repeated 
here.  In  addition  to  obstructive  lesions  situated  at  different  points 
within  the  circuit,  we  may  mention  the  influence  of  certain  affections 
which  lead  to  weakening  of  the  heart's  walls  and  strongly  favor  dilata- 
tion, i.  c,  endo-  and  pericarditis,  and  the  various  inflammatory  and 
degenerative  lesions  of  the  myocardium.  Dilatation  is  observed  some- 
times as  a  result  of  the  acute  infectious  diseases,  especially  typhoid 
fever,  typhus,  rheumatic  fever,  erysipelas,  pysemia  and  post-scarlatinal 
nephritis.  It  is  not  rarely  associated  with  the  various  ansemias.  Exces- 
sive sudden  exertion,  especially  in  elderly  degenerating  individuals,  is  not 
an  unusual  cause.  Dilatation  has  also  been  credited  to  certain  nervous 
conditions,  the  excessive  use  of  tobacco,  etc. 

The  walls  of  the  cavities  which  are  normally  the  least  able  to  bear 
strain  will  most  frequently  be  found  dilated.  The  right  ventricle  is 
therefore  oftener  affected  than  the  left,  and  the  attenuated  walls  of  the 
auricles  more  often  than  either  ventricle.  In  aortic  valve  incompetency, 
the  return  flow  at  the  beginning  of  the  heart's  diastole,  added  to  the 
normal  amount  received  from  the  left  auricle,  distends  the  ventricle.  A 
direct  relationship  exists  between  the  degree  of  dilatation  and  the  amount 
of  regurgitation. 

Mitral  incompetency  results  in  overfilling  of  the  left  auricle,  which 
dilates,  increased  pressure  throughout  the  pulmonary  circuit  and  con- 
sequent dilatation  of  the  right  ventricle.  Stokes  contended  for  dilata- 
tion of  the  right  ventricle  in  association  with  many  affections  of  the 
abdominal  organs.  Fortunately,  regardless  of  the  cause,  hypertrophic 
changes  are  soon  set  up,  compensation  is  established,  and  the  otherwise 
inevitable  circulatory  disturbances  are  averted. 

Dilatation  but  rarely  occurs  independently  of  hypertrophy.  Two  or 
more  cavities  are  generally  involved.  The  shape  of  the  organ  is  abnormal, 
due  to  especial  prominence  of  the  dilated  portion.  The  ventricular  walls 
are  usually  thinnest  near  the  apex.  The  auricles  may  be  so  attenuated 
that  at  points  only  the  serous  membranes  apparently  remain.  The  mus- 
cular tissue  is  brittle,  pale,  and,  upon  examination  with  the  microscope, 
shows  the  various  evidences  of  fatty  degeneration.  Fatty  areas  may  be 
visible  to  the  naked  eye. 

Symptoms. — The  symptomatology  attendant  upon  dilatation  of  the 
heart  will  depend  very  largely  upon  the  portion  of  the  organ  involved, 
as  well  as  upon  the  degree  of  distention.  The  amount  of  dilatation 
matters  but  little  if  the  accompanying  hypertrophy  is  suflBcient  to  com- 
pensate for  the. loss  in  power  resulting  from  the  thinning  and  stretching 
of  the  cardiac  walls.  If  compensation  is  not  thus  maintained,  symptoms 
arise  which  are  in  the  main  those  of  weak  heart.  Considering  only  the 
uncompensated  form  of  dilatation,  it  is  not  possible  to  readily  separate 
the  symptoms  of  dilatation  from  those  of  the  cardiac  lesion. 
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Palpitation  is  probably  the  symptom  most  frequently  complained  of 
in  all  forms  of  dilatation.  If  it  has  already  existed  during  the  continu- 
ance of  compensation,  it  becomes  more  troublesome  after  the  break  has 
occurred.  It  is  evidently  excited  mainly  by  the  endeavor  of  the  heart 
to  make  up  in  frequency  what  it  lacks  in  power.  When  dilatation  pre- 
cedes hypertrophy,  palpitation  diminishes  as  the  latter  condition  is 
becoming  established,  entirely  disappearing  with  full  compensation. 
This  symptom  often  becomes  distressing.  It  may  be  associated  with 
sensations  of  oppression,  weight,  and  throbbing  in  the  region  of  the 
heart.  It  is  often  attended  by  dyspnoea,  which  may  be  paroxysmally 
aggravated,  especially  upon  exertion  and  excitement.  Marked  arrhythmia 
attends  advanced  dilatation. 

Dyspnoea,  especially  upon  exertion,  which  is  due  essentially  to  stasis 
in  the  pulmonary  vessels,  becomes  a  prominent  symptom ;  the  patient 
being  unable  to  ascend  stairs  or  walk  much  upon  the  level  without  the 
respiration  being  increased  in  frequency  and  attended  by  difficulty.  It 
is  often  increased  at  night,  forcing  the  patient  to  the  sitting  posture  or 
compelling  him  to  get  out  of  bed.  Sleep  is  constantly  much  disturbed. 
Obstruction  in  the  systemic  circulation  is  responsible  for  the  cold  extrem- 
ities, cyanotic  appearance,  sleepless  nights,  troublesome  dreams,  mental 
failure,  and  disorders  of  the  digestive  and  other  organs.  The  pulse 
becomes  irregular  and  intermitting.  The  urine  is  often  albuminous, 
and  may  contain  blood.  Bronchitis,  with  annoying  cough  and  expec- 
toration, is  common.  •  Pulmonary  infarctions,  pulmonary  oedema,  and 
effusion  into  the  pleural  sacs  are  less  common  conditions. 

Dropsy  is  a  certain  result  of  a  marked  degree  of  cardiac  failure. 
It  begins  in  the  lower  extremities  and  extends  gradually  to  the  genitals, 
face  and  back,  and  still  later  may  involve  the  various  serous  cavities. 

Congestion  of  internal  organs  may  occur,  and  gives  rise  to  many 
symptoms.  Affecting  the  brain  it  causes  the  somnolent,  apathetic  condi- 
tion often  present  late  in  the  course  of  the  disease,  nocturnal  wandering, 
and  unpleasant  dreams. 

The  liver  often  becomes  involved.  The  cardiac  dilatation  leads  to 
enlargement  of  this  organ,  with  some  degree  of  pain.  Occasionally  there 
is  well-marked  pulsation  in  this  locality,  if  there  is  free  tricuspid  re- 
gurgitation. A  catarrh  of  the  hepatic  ducts  may  cause  an  icteric  color 
of  the  skin. 

The  kidneys  show  disturbance,  manifested  by  high-colored  urine, 
which  is  scanty,  depositing  large  quantities  of  urates ;  as  already  stated, 
albumin  may  be  present  even  in  large  quantities. 

Physical  Signs. — Inspection.  A  diffusion  of  the  area  of  cardiac 
impulse  with,  usually,  inability  to  locate  the  apex  beat  by  inspection,  is 
the  most  important  perceptible  sign.  The  apex  beat  is  displaced. 
If  the  right  heart  is  largely  dilated,  the  left  ventricle  is  displaced  from 
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the  chest  wall,  the  apex  beat  of  which  then  becomes  invisi 
a  diffuse  pulsation  is  seen  to  the  right  and  below  the  ensiform  < 
«nd  in  the  interspaces  to  the  left  of  the  sternum.  It  is  improb 
pulsations  are  excited  by  the  dilated  left  auricle.  They  are  < 
however,  over  the  right  auricle,  i.  c,  in  the  third  right  intersp 
the  sternum.  Should  the  chest  walls  be  padded  with  much  fat, 
can  be  learned  by  inspection,  the  impulse  of  the  heart  being  nei 
nor  felt.  In  thin-walled  chests,  the  entire  prsecordial  region  may 
an  undulatory  motion.'  Pulsations  in  the  epigastrium  suggest 
right  ventricle  is  involved.  Pulsation  of  the  jugular  veins  may  b 
in  right-sided  dilatation  with  regurgitation  through  the  tricusp 

Palpation  confirms  what  has  been  learned  upon  inspecti< 
even  palpation  often  fails  to  locate  the  apex  beat  more  accurate!} 
it  becomes  necessary  to  resort  to  auscultation.  The  feeblene^ 
heart's  action,  and  the  diffusion  of  its  impulse  can  then  be  readil; 
ered.     Occasionally  a  thrill  may  be  observed. 

Percussion.  The  area  of  dulness  is  enlarged  in  proportic 
degree  of  dilatation,  and  presents  a  squarish  outline.  The  later 
dulness  may  be  greatly  increased.  The  extension  is  downward 
the  left,  even  much  beyond  the  mammary  line ;  and  to  the  righ 
sternum,  should  the  right  ventricle  be  affected ;  an  upward  e 
occurs  if  the  auricles  are  involved.  An  oval  shape  of  the  d 
exists  when  the  dilatation  is  general.  This  is  not  the  case  in  pe: 
effusion. 

Auscultation.  The  heart  sounds  are  conspicuous  for  thei 
ness.  They  .are  short,  the  first  sound  often  being  no  longer  t 
second.  The  second  sound  may  not  be  appreciable  in  the  apex 
The  first  sound  may  be  reduplicated,  or  the  second  sound  may  hi 
giving  rise  to  the  gallop  rhythm.  Murmurs  incident  to  valvulai 
are  usually  present,  although  a  systolic  murmur  not  due  to 
lesion  may  be  heard.  There  is  some  difference  of  opinion  con 
this,  however.  I  refer  to  the  murmur  attending  the  so-called  " 
insufficiency,"  i.  c,  a  leakage  due  to  separation  of  the  valve  le^ 
turn  due  to  simple  dilatation  of  the  ostium.  Murmurs  may  be 
which  cannot  be  ascribed  positively  to  one  or  the  other  heart  sour 
tolism),  such  murmurs  having  existed  previously  to  the  diktat 
latter  condition  leading  to  the  confusion  in  respect  to  rhythr 
enlarged  heart  impairs  the  respiration  in  the  left  lung,  especia 
the  superior  portion,  and  not  infrequently  posteriorly  also. 

Prognosis. — The  course  of  dilatation  depends  principally  u 
amount  of  hypertrophy  which  may  develop.  If  the  weakening 
heart  walls  by  distention  is  gradually  compensated  by  the  formf 
muscular  tissue,  the  unfavorable  symptoms  will  diminish  and  j 
disappear,  until  nutrition  becomes  impaired  and  degenerative  chs 
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the  heart  develop,  when  the  organ  again  weakens.  After  dilatation  due 
to  such  degeneration  appears,  it  is  seldom  that  improvement,  lasting  any 
great  length  of  time,  takes  place.  'The  symptoms  of  stasis  gradually  in- 
crease, the  lungs  usually  suffering  most.  Pulmonary  oedema  under  these 
circumstances  is  common  and  may  be  the  symptom  which  determines 
the  fatal  issue.  Many  cases  go  on  to  general  dropsy.  Under  complete 
rest  and  good  treatment,  however,  the  patient  may  live  over  two  or  three 
periods  of  heart  breakdown.  We  cannot  always  be  sure  that  the  failure 
is  due  to  a  permanent  degeneration  of  the  heart  muscle,  and  we  should 
therefore  give  the  patient  the  benefit  of  the  doubt  and  pursue  most  rigid 
methods  of  treatment. 

Treatment. — Incalculably  more  important  than  any  other  items  of 
treatment  are  rest  and  improvement  of  the  general  nutrition.  Tempo- 
rary good  results  may  often  be  attained  by  the  use  of  remedies  which,  like 
digiialis,  stimulate  the  heart  to  its  best  efforts  (and  under  appropriate  cir- 
cumstances this  is  advisable  treatment),  but  it  is  a  procedure  which  is  not 
to  be  recommended  until  the  influence  of  rest  and  a  better  nutritive  state 
have  proven  inefficient.  The  abuse  of  the  stimulation  plan  is  very  great. 
The  degree  of  rest  to  be  recommended  must  be  governed  by  the  needs  of 
the  individual  case.  It  is  seldom  insisted  upon  for  a  sufficient  length  of 
time  nor  is  it  as  complete  as  results  justify.  A  period  of  complete 
rest  in  bed  with  massage,  faradism,  proper  feeding,  etc.,  has  repeat- 
edly afforded  me  results  which  have  exceeded  my  most  sanguine  hopes. 
The  heart  is  reduced  in  size,  the  feeble,  iiTCgular,  intermitting  pulse 
becomes  regular  and  greatly  improved  in  strength,  and  the  symptoms  of 
circulatory  obstruction  diminish  or  disappear.  It  is  strange  that  so  little 
attention  has  been  given  to  so  valuable  a  means  of  treatment,  rest  being 
recommended  by  most  authors  in  a  most  general  way.  After  the  com- 
pletion of  the  course  in  bed,  the  patient  should  live  upon  the  level,  i.  e., 
not  ascend  stairs  or  elevations  of  any  sort,  and  in  every  manner  possible, 
for  a  long  period  of  time,  reduce  the  work  of  the  heart  to  the  minimum 
amount.  The  diet  should  be  nutritious,  rather  concentrated,  and  as  dry 
as  may  be  compatible  with  the  general  condition  of  the  patient.  The 
meals  should  be  small  and  repeated  four  or  five  times  daily.  Nitrogenous 
elements  should  predominate.  Unless  the  patient  is  lithsemic,  red  meats 
may  be  freely  given.  Starches  and  sugars  had  better  be  used  but  mod- 
erately. Under  suitable  circumstances  fresh  air  must  be  secured  plenti- 
fully. Sudden  exertion  or  excitement,  even  though  it  be  pleasurable, 
must  be  avoided  at  all  times.  Straining  at  stool  may  even  aggravate  the 
patient's  condition,  and  must  be  avoided  as  far  as  possible.  The  under- 
clothing should  contain  considerable  wool,  and  should  be  roomy  in  size . 
and  sufficiently  heavy  to  afford  ample  protection. 

The  medicines  recommended  under  the  head  of  valvular  disease  are 
those  applicable  to  the  dilated  organ,  for  it  is  in  the  main,  this  weakening 
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of  the  heart'8  walls  which  is  responsible  for  the  symptoms  attendant  upon 
valvular  disease  of  the  heart. 


MYOCARDITIS. 

Definition. — Under  the  name  of  myocarditis  is  included  a  variety 
of  pathological  conditions  of  the  heart  muscle,  some  of  which  are  of  an 
inflammatory  nature,  while  others  formerly  considered  such  are  now 
recognized  as  secondary  to  disease  of  the  coronary  arteries,  and  still 
others  are  strictly  degenerative. 

Varietieff. — Myocarditis,  in  the  strict  acceptation  of  the  term,  that 
of  inflammation  of  the  heart  substance,  may  be  acute  or  chronic.  Accord- 
ing to  the  particular  structure  involved,  it  may  be  interstitial  or  paren- 
chymatous. In  the  majority  of  cases  both  muscular  substance  ;and 
interstitial  connective  tissue  are  affected,  though  one  more  than  the 
other.  The  inflammation  may  take  on  a  suppurative  character,  result- 
ing in  abscess.  According  to  the  extent  of  the  inflammatory  process  it 
is  circumscribed  or  diff'use. 

ACUTE  MYOCARDITIS. 

Etiology. — Acute  diffuse  myocarditis  is  nearly  always  secondary  to 
one  of  the  acute  infectious  diseases,  especially  to  diphtheria,  typhoid 
fever,  scarlet  fever,  variola.  It  has  been  occasionally  observed  as  a 
concomitant  of  rheumatic  fever,  being  generally  associated  with  endo- 
or  pericarditis,  which  conditions  have  usually  preceded  it,  and  from 
the  direct  extension  of  which  inflammatory  conditions  it  is  then  usually 
due.  A  very  interesting,  though  very  rare  cause  of  myocarditis, 
is  gonorrhoea.  Acute  myocarditis  secondary  to  the  infectious  fevers  is 
far  from  uncommon.  It  is  said  to  be  present  in  some  degree  in  all  fatal 
cases  of  diphtheria,  and  it  is  certainly  a  prolific  cause  of  heart  failure  in 
typhoid  fever,  etc. 

Circumscribed  myocarditis  is  nearly  always  of  the  suppurative  type. 
It  arises  from  infection  with  the  micro-organisms  of  suppuration,  the 
sepsis  originating  from  pysemia,  puerperal  septicsemia,  osteomyelitis, 
phlebitis,  and  malignant  endocarditis. 

Pathology  and  Morbid  Anatomy.— The  morbid  changes  usually 
involve  the  left  ventricle,  the  apex  of  which  is  nearly  always  aflfected. 
The  right  ventricle  is  sometimes  diseased,  but  the  auricles  generally 
escape.  Microscopically,  in  diff'use  myocarditis,  the  soft  heart  substance 
is  found  to  have  scattered  through  it  numerous  dark  red  hsemorrhagic 
or  congested  foci.  Later,  the  myocardium  becomes  yellowish  or  mottled. 
The  weakening  of  the  cardiac  walls  causes  them  to  yield  under  the  blood 
pressure  and  dilatation  results.    When  the  weakness  is  localized,  the  dila- 
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tation  is  of  the  character  known  as  "  aneurism  of  the  heart,"  a  condition 
which  may  also  affect  the  valves  of  the  organ. 

In  suppurative  myocarditis  the  heart  substance  is  interspersed  with 
small  abscesses  appearing  as  minute  yellowish-white  spots  or  streaks,  or 
as  actual  accumulations  of  pus.  Surrounding  the  suppurative  foci  are 
degenerated  muscle  fibres. 

Symptoms. — The  symptoms  attendant  upon  acute  myocarditis  are 
by  no  means  characteristic,  and  especially  is  this  the  case  in  view  of  the 
frequent  association  of  the  disease  with  the  various  acute  infectious 
fevers.  In  general  it  may  be  stated  that  myocarditis  may  be  suspected 
with  good  reason  when  in  the  course  of  such  affections  as  diphtheria, 
typhoid  fever,  and  variola,  the  pulse  becomes  small  in  volume,  irregular 
in  rhythm,  and  rapid  in  action.  Auscultation  shows  the  first  sound  of 
the  heart  to  be  weak.  Sometimes  as  a  result  of  the  relative  insuflSciency 
of  the  orifices  accompanying  the  changes  in  the  myocardium,  murmurs 
are  heard.  Subjective  symptoms  referred  to  the  heart  are  not  necessarily 
present,  but  may  appear  in  the  shape  of  prsecordial  distress,  dyspnoea, 
and  occasional  pain. 

Diagnosis. — The  diagnosis  of  acute  myocarditis  can  never  be  made 
with  any  certainty.  The  data  directing  attention  to  its  possible  existence 
have  already  been  detailed. 

Prognosis. — The  mild  cases  occurring  during  the  course  of  typhoid 
fever,  diphtheria,  and  other  diseases  usually  recover.  The  more  severe 
ones  are  always  to  be  viewed  with  considerable  apprehension,  and  end 
favorably  only  after  a  tedious  convalescence.  Many  times  this  compli- 
cation results  in  sudden  death  following  very  slight  exertion. 

Suppurative  myocarditis  sometimes  ends  favorably  by  calcification 
of  the  purulent  accumulation.    As  a  rule,  however,  it  is  fatal. 

Treatment. — ^The  first  element  in  the  treatment  is  absolute  rest, 
which  must  be  enforced  to  such  a  degree  as  to  prevent  the  patient  fromi 
making  the  slightest  attempt  to  help  himself  even  in  the  performance 
of  very  little  oflSces.  Especially  must  he  be  forbidden  to  rise  from  the 
recumbent  posture.  Heart  tonics,  as  digitalis,  strophanthus,  etc.,  are 
positively  bad. 

The  remedies  applicable  to  acute  myocarditis  are  those  indicated  in 
adynamic  types  of  the  infectious  diseases,  as  arsenicumf  muriatic  add, 
phaspharuSf  lachesiSy  and  the  snake  poisons  generally,  also  iodide  of  arsenic. 
The  indicating  symptoms  are  rarely  found  in  the  heart  itself.  In 
impending  heart  failure  aconite  is  a  good  remedy,  but  its  use  should  be 
accompanied  by  the  free  administration  of  alcohol.  Hale  condemns 
the  use  of  alcohol  in  this  connection,  and  advocates  the  administration 
of  aromatic  spirits  of  ammonia  in  doses  of  from  ten  to  fifteen  drops  every 
hour. 
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OHRONIO  MTOOARDinS. 


Etiology  and  Pathology.— The  etiology  and  pathological  anatomy 
of  chronic  myocarditis  are  so  intimately  associated  that  it  will  be  found 
advantageous  to  consider  these  subjects  conjointly.  A  study  of  cases  of 
this  condition  shows  them  to  be  dependent  upon  several  primary  condi- 
tions— viz.,  lesions  of  the  coronary  arteries  and  chronic  inflammation 
of  the  heart  substance.  The  lesions  of  the  coronary  arteries  giving  rise 
to  this  trouble  are  also  of  a  varied  character.  They  all  result  in  a 
lessening  of  calibre,  so  that  the  supply  of  blood  furnished  the  myo- 
cardium is  inadequate  to  its  needs.  In  some  cases  there  occurs  a  sudden 
obstruction  of  one  of  these  vessels  by  either  a  thrombus  or  embolus,  and 
the  coronary  arteries  being  end  arteries,  this  obstruction  is  followed  by 
most  serious  results — i.  e.,  by  impairment  of  nutrition  of  the  ansemic 
area,  and  even  by  sudden  death.  In  the  less  serious  cases,  the  anssmic 
area  undergoes  the  changes  known  as  ansemic  necrosis.  The  muscle 
fibres  gradually  disappear,  fibrous  tissue  alone  remaining.  Thus  we 
have  produced  fibrous  myocarditis.  A  far  more  frequent  cause  of  the 
last-mentioned  pathological  state  is  a  gradual  narrowing  of  the  calibre 
of  the  coronary  arteries,  a  narrowing  that  usually  accompanies  a 
general  arterio-sclerosis  or  obliterative  endarteritis.  Occasionally  the 
coronary  arteries  are  obstructed  by  septic  emboli  in  the  course  of  pyaemia. 
In  such  a  case  minute  abscesses  are  liable  to  form. 

The  strictly  inflammatory  aflfections  of  the  myocardium  may  in- 
volve either  the  interstitial  connective  tissue  or  the  muscular  elements 
themselves,  generally  both,  though  one  to  a  much  greater  extent  than 
the  other.  The  parenchymatous  form  follows  the  specific  fevers,  and 
especially  rheumatic  inflammation  of  the  peri-  and  endocardium.  The 
muscle  changes  are  usually  general.  Virchow  has  described  them  as 
cloudy  swelling,  the  tissues  being  soft  and  sometimes  presenting  a  waxen 
appearance.  The  muscle  fibres  lose  their  striations,  and  contain  large 
numbers  of  albuminous  granules,  which  may  later  be  replaced  by  fat 
drops. 

The  changes  in  myocarditis,  no  matter  what  the  cause,  may  be 
either  diffuse  or  circumscribed.  In  the  latter  case  the  left  ventricle,  the 
septum,  and  the  papillary  muscles  are  the  parts  generally  involved.  In 
the  diffuse  cases  the  heart  is  frequently  enlarged  from  connective  tissue 
overgrowth.  Sometimes  the  muscle  elements  themselves  are  hyper- 
trophied,  especially  when  general  arterio-sclerosis  is  present. 

Symptomatology. — The  symptoms  of  chronic  myocarditis  are 
suggestive  of  that  condition  only  when  studied  as  a  whole.  In  many 
cases  they  may  be  entirely  absent,  and  only  assert  themselves  when  the 
disease  has  become  well  advanced.  They  indicate  failing  cardiac  func- 
tion, and  consist  of  dyspnoea,  especially  on  slight  exertion,  anginal  at- 
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tacks,  rapid  or  arrhythmic,  and,  in  some  cases,  an  exceedingly  slow 
pulse.  Cerebral  symptoms  are  prominent  features  of  some  cases,  and 
exhibit  themselves  in  the  form  of  attacks  of  syncope  or  pseudo-apoplectic 
seizures,  mental  weakness,  delirium  and  chronic  mania. 

Physical  examination  reveals  enlargement  of  the  left  ventricle,  with 
weakness  and  muffling  of  the  heart  sounds.  Owing  to  increased  tension 
in  the  pulmonary  circulation,  the  pulmonary  second  sound  of  the  heart 
is  accentuated  or  even  reduplicated.  The  heart  is  found  to  be  irregular 
in  both  force  and  frequency. 

In  some  cases  symptoms  referred  to  the  digestive  system,  and  even 
to  other  organs,  are  manifested. 

Diagnosis. — ^This  rests  upon  the  physical  signs  in  conjunction  with 
the  presence  of  enfeebled  cardiac  action  and  the  absence  of  recognizable 
valvular  lesions. 

Prognosis. — The  prognosis  of  chronic  myocarditis  must  always  be 
guarded.  Extensive  changes  in  the  myocardium  are  not  inconsistent 
with  long  life  if  the  patient  pays  careful  attention  to  rules  of  living.  A 
cure  of  the  condition  is,  however,  out  of  the  question.  With  high 
degrees  of  heart  feebleness  comes  disturbance  of  the  pulmonary  system, 
collections  of  fluid  in  the  serous  cavities,  engorgement  and  swelling  of 
the  abdominal  organs,  bronchitis,  heemorrhagic  infarctions,  pulmonary 
oedema  and  bloodspitting.    Sudden  death  often  ensues. 

Treatment. — Rest  to  the  enfeebled  heart  must  be  secured  by  every 
possible  means.  But  it  is  wise  also  to  see  to  it  that  the  patient  has  the 
fresh  air  daily.  A  light,  nutritious  diet,  the  correction  of  any  disorder 
of  digestion,  and,  as  far  as  possible,  of  any  diathetic  condition,  are  the 
principal  items  of  treatment.  Should  syphilis  appear  to  be  the  cause, 
the  iodide  of  potassium  should  not  be  passed  by  without  giving  it  in  full 
doses.  Biniodide  of  mercury  2x,  chloride  of  gold  and  sodium  2x,  and  the 
iodide  of  arsenic,  are  also  valuable  remedies  in  these  cases.  Should  the 
heart  be  greatly  enfeebled,  it  may  be  well  to  employ  cardiac  stimulants 
and  tonics,  such  as  strychnia,  caffeine,  digitalis,  etc.,  for  a  time  only;  but 
the  less  such  a  heart  is  whipped  into  activity,  and  the  more  it  is  nourished 
and  rested,  the  better,  as  a  rule,  it  will  be  for  the  patient. 

PATTY  DEGENERATION  OP  THE  HEART. 

Fatty  changes  in  the  heart  occur  in  several  forms,  namely :  (1)  A 
fatty  infiltration  of  the  heart  substance,  in  which  the  adipose  tissue 
beneath  the  pericardium  increases  in  quantity  and  even  invades  the  sub- 
stance of  the  organ  separating  its  muscular  fibres  from  each  other,  and 
by  reason  of  the  pressure  thus  exerted,  producing  degeneration  of  the 
muscular  structure.  This  variety  must  be  clearly  differentiated  from  (2) 
true  fatty  metamorphosis,  or  fatty  degeneration  of  the  heart,  in  which  the 
protoplasm  of  the  muscular  fibres  is  transformed  into  fat.    The  sarcous 
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matter  thus  losing  in  substance  undergoes  a  loss  of  contractile  power. 
(3)  A  form  known  as  pigmentary  degeneration,  or  brown  atrophy,  which 
is  characterized  by  pigmentary  deposits  within  the  muscular  fibres  in 
association  with  a  degree  of  fatty  change. 

In  simple  fatty  heart  {cor  adiposum),  there  is  an  accumulation  of  fat 
upon  the  exterior  of  the  organ,  the  collection  being  most  conspicuous  in 
the  auriculo-ventricular  depressions,  about  the  apex,  and  perhaps  along 
the  course  of  the  coronary  arteries ;  i.  6.,  in  locations  in  which  we  nor- 
mally find  the  largest  amount  of  adipose  tissue.  With  its  increase  the 
adipose  tissue  envelopes  the  heart,  grows  into  it,  separating  its  muscular 
fibres,  pressing  upon  them  and  the  bloodvessels,  and  leading  to  a  degree 
of  atrophy  and  fatty  metamorphosis  of  the  muscular  fibres.  This  condi- 
tion of  fatty  infiltration  is  favored  by  alcoholic  excesses,  and  inordinate 
indulgence  in  fatty,  saccharine  and  starchy  foods,  although  many  obese 
persons  (which  class  furnishes  the  largest  number  of  cases)  do  not  par- 
take of  such  substances  in  excess.  Impaired  nutrition  due  to  the  feeble 
circulation  of  old  age  appears  to  be  the  cause  in  certain  cases. 

Fatty  degeneration  proper  represents  a  metamorphosis  of  the  muscle 
elements  into  fat,  and  is  significant  of  a  serious  impairment  of  nutrition. 
The  distribution  of  the  lesions  varies ;  they  may  be  general  or  they  may 
occur  in  local  patches  or  streaks.  Tlie  layer  of  tissue  immediately  beneath 
the  pericardium  may  be  especially  or  solely  involved,  or  the  fatty  degen- 
eration may  be  limited,  e,  ^.,  to  the  ventricles.  When  the  changes  are 
complete  the  substance  of  the  organ  is  softened,  yellowish,  and  if  the 
lesion  is  a  general  one,  the  heart  may  be  somewhat  enlarged  because  of 
dilatation  of  its  weakened  walls.  The  streaky  development  of  fatty 
degeneration  gives  rise  to  a  peculiar  alteration  exhibiting  itself  in  alter- 
nations of  yellow  and  reddish  lines  throughout  the  heart  substance.  The 
left  ventricle  is  the  part  most  frequently  attacked.  The  local  regions 
most  frequently  involved  are  the  musculi  papillares,  the  columnse  carnese, 
and  the  muscular  fibres  irnmediately  beneath  the  endocardium.  The 
general  color  of  the  diseased  parts  is  a  pale  yellow  or  brownish-yellow 
interspersed  with  streaks  and  mottlings. 

Microscopically  the  muscular  fibres  are  shown  to  have  lost,  partially, 
their  transverse  markings  and  to  contain  granules  arranged  variously, 
t.  6.,  longitudinally,  transversely,  etc.  These  granules  finally  coalesce  and 
form  minute  oil  drops.  Thus,  the  structure  is  finally  disintegrated,  until 
in  some  places  there  only  remains  debris  of  a  fatty  and  granular 
character. 

Etiology. — Fatty  degeneration  of  the  heart  is  quite  common,  occur- 
ring secondarily  to  the  fatty  accumulation  just  considered,  but  more  fre- 
quently as  a  result  of  a  great  variety  of  conditions  having  the  eflect  of 
depressing  the  heart's  nutrition,  especially  from  other  chronic  cardiac 
affections.     Among  the  latter  may  be  mentioned,  as  of  especial  note, 
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disease  of  the  coronary  arteries.  It  may  follow  upon  the  parenchymatous 
degeneration  accompanying  acute  infectious  diseases,  and  is  a  frequently 
associated  condition  of  the  various  cachexias  and  anaemias.  In  the  aged, 
it  is  quite  common  to  find  a  general  senile  fatty  degeneration  pervading 
the  heart,  arteries,  diaphragm,  etc.  The  ceaseless  activity  of  the  organ  is 
probably  one  of  the  most  important  reasons  for  the  great  frequency  of 
fatty  changes  in  its  muscular  substance.  Certain  drugs,  especially  phos- 
phorus, are  capable  of  inducing  fatty  metamorphosis. 

Pigmentary  degeneration  or"  brown  atrophy  "  of  the  heart,  which 
is  frequently  associated  with  fatty  degeneration,  is  considered  under  the 
head  of  "  cardiac  atrophy." 

Fatty  infiltration  arises  from  the  same  conditions  as  cause  general 
accumulations  of  fat.  In  some  cases  it  is  hereditary,  while  in  others  it 
results  from  peculiarities  in  diet  and  excessive  indulgence  in  alcoholic 
beverages.  It  sometimes  comes  with  the  increasing  flesh  of  advancing 
years. 

Symptomatology. — ^The  symptoms  of  fatty  infiltration  are  by  no 
means  conclusive.  They  consist  of  inability  to  walk  rapidly  or  ascend 
heights  without  experiencing  dyspnoea  or  shortness  of  breath  ;  tut  this 
symptom,  it  must  be  remembered,  may  be  occasioned  by  the  extra  exer- 
tion required  by  reason  of  the  patient's  abnormally  large  weight. 
Syncope  sometimes  occurs.  The  extremities  are  often  cold.  The  pulse 
is  feeble,  but  always  regular  in  rhythm,  though  often  increased  in 
frequency.  Bronchial  symptoms  are  sometimes  present.  Prsecordial 
oppression,  and  even  pain  may  be  occasionally  a  source  of  complaint. 
The  physical  signs  are  likewise  unsatisfactory.  The  examination  of  the 
heart  is  conducted  with  diflSculty  owing  to  the  thickness  of  the  chest 
walls.  The  area  of  dulness  may  be  increased  owing  to  the  large  deposit 
of  fat.    The  heart-beat  is  weak,  and  its  sounds  muffled. 

The  symptoms  of  fatty  degeneration  of  the  heart  are  those  of 
myocardial  degenerations  in  general.  The  prominent  clinical  feature 
is  heart  feebleness  which  may  be  combined  with  disturbances  of 
rhythm.  It  is  undoubtedly  true,  however,  that  symptoms  do  not  always 
enable  us  to  diagnosticate  the  condition  with  certainty.  Considerable 
degrees  of  degeneration  are  often  discovered  post-mortem  whose  existence 
was  not  suspected  during  life,  and  it  is  sometimes  equally  a  matter  of 
surprise  to  find  a  very  mild  lesion  leading  to  a  very  grave  result.  The 
symptoms  are  therefore  in  many  cases  unreliable.  Usually  there  is  an 
irregularly  progressive  increase  in  the  heart's  feebleness  and  disturb- 
ance of  rhythm,  and  this  is  combined  with  evidence  of  dilatation. 
There  are  dyspnoea  especially  on  exertion,  praecordial  distress,  anginal 
attacks,  sense  of  prostration  of  mind  and  body,  syncopal  attacks  and 
later,  oedema,  indications  of  hyperaemia  of  the  abdominal  organs,  and 
perhaps  emboli  of  the  heart,  lungs,  etc.,  in  fact  the  entire  group  of  phe- 
nomena arising  from  cardiac  insufficiency. 
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The  disturbances  of  heart  action  are  found  in  slow  pulse,  palpitation 
and  arrhythmia.  The  former  is  experienced  especially  in  cases  in  which 
there  has  been  hypertrophy,  and  must  be  regarded  as  evidence  of  inabil- 
ity in  the  cardiac  walls.  The  irregularity  is  manifested  especially 
during  or  after  exertion,  the  severity  of  the  process  being  indicated  by 
the  ease  with  which  the  arrhythmia  is  produced,  as  well  as  by  the  special 
features  of  ikiat  particular  symptom.  In  some  cases  it  may  be  produced 
by  the  slight  straining  necessary  at  stool  or  the  mental  disturbance 
attendant  upon  slight  emotions.  A  regular  arrhythmia,  i.  e.,  one  in 
which  the  pulse  intermits  at  stated  intervals,  e.  g.,  every  third  or  fourth 
beat,  is  not  of  as  evil  omen  as  one  in  which  a  beat  is  dropped  irregularly 
or  when  the  intermittency  occurs  among  a  number  of  other  beats 
irregular  in  both  force  and  rhythm.  Indeed  an  intermittency  of  the 
first- mentioned  character  is  not  inconsistent  with  a  long  life. 

The  cardiac  insuflSciency  leads  naturally  to  supply  of  blood  to  the 
diflferent  viscera  inadequate  to  their  functional  requirements.  This  is 
manifested  in  the  brain  by  quite  a  variety  of  clinical  phenomena.  Cere- 
bral ansemia  leads  to  attacks  of  syncope.  Change  in  mental  force  is 
apparent  The  active  brain  becomes  sluggish.  Mental  tasks  which 
were  at  one  time  easy,  are  now  difficult  or  even  impossible. 

The  general  muscular  system  is  likewise  weakened.  This  is 
exhibited  in  every  movement  of  the  patient,  who  is  uncertain  and 
sluggish  in  gait. 

The  peculiar  modification  of  respiratory  rhythm  known  as  the 
Cheyne-Stokes  respiration  is  regarded  by  many  as.  especially  significant 
of  fatty  degeneration  of  the  heart,  though  they  all  acknowledge  that 
this  symptom  occurs  in  other  conditions.  Pepper  does  not  regard  this 
respiration  as  of  especial  diagnostic  value  in  this  condition,  believing 
that  it  occurs  with  far  greater  frequency  in  uraemia. 

The  corneal  change  known  as  the  arcus  senilis  has  been  suggested  as 
an  associated  symptom  of  fatty  degeneration  of  the  heart ;  but  this  is 
denied  by  many,  who  admit,  however,  that  this  condition  when  present 
in  the  comparatively  young,  and  associated  with  general  arterial  changes, 
is  of  considerable  diagnostic  value.  Flint  expresses  his  opinion  in  these 
words:  "It  may  be  regarded  as  at  least  denoting  a  condition  of  the 
system  favorable  for  fatty  degeneration,  and  taken  in  connection  with 
the  symptoms  and  signs  relating  directly  to  the  heart,  it  is  not  without 
diagnostic  import." 

Physical  Sig^. — The  physical  signs  of  uncomplicated  fatty  degen- 
eration of  the  heart  are  largely  negative  in  character.  Palpation  of 
course  shows  an  abnormally  weak  impulse,  the  apex  beat,  however, 
being  at  the  normal  point.  In  some  cases  the  heart-beats  may  be 
absolutely  imperceptible.  Percussion  shows  no  changes  in  the  area  of 
cardiac  dulness.    Auscultation  reveals  weakness  or  absence  of  the  muscu- 
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lar  element  of  the  first  sound,  the  part  which  is  produced  by  the  closure 
of  the  auriculo-ventricular  valves  alone  remains.  The  silence  between 
the  first  and  second  sounds  is  prolonged. 

Diagnosis. — ^The  negative  character  of  the  physical  signs  makes  the 
diagnosis  of  fatty  degeneration  of  the  heart  rest  very  largely  on  the  exclu- 
sion of  other  conditions  which  resemble  it,  and  which  produce  the  clinical 
phenomena  of  failing  heart.  Valvular  lesions  must  be  excluded.  It 
is  to  be  remembered  in  this  connection  that  very  often  as  the  heart  loses 
in  force,  a  murmur  which  had  hitherto  been  readily  discernible,  disap- 
pears. And  again,  fatty  degeneration  not  infrequently  occurs  in  associa- 
tion with  valvular  anomalies.  A  correct  conclusion  is  possible  in  these 
cases  when  the  clinical  course  of  the  case  is  studied,  and  the  influence  of 
each  phenomenon  carefully  weighed.  When  the  heart  weakness  is  dis- 
proportionate to  the  dilatation  or  valvular  insufficiency,  fatty  heart  may 
be  reasonably  suspected. 

With  valvular  trouble  and  dilatation  out  of  the  question,  the  occur- 
ring of  the  symptoms  of  cardiac  weakness  already  outlined,  in  persons 
who  have  passed  the  middle  period  of  life,  and  who  are  of  indolent  or 
luxurious  habits,  a  diagnosis  of  fatty  heart  is  more  than  reasonable. 

Prognosis. — Fatty  degeneration  of  the  heart  is  to  a  great  extent 
irremediable,  though  much  may  sometimes  be  done  to  arrest  the  process 
and  relieve  the  symptoms.  It  should  be  remembered  also  that  cases  differ 
very  greatly  and  require  individualization.  It  has  even  been  suggested 
by  high  authority  that  great  improvement  may  be  effected  by  appropriate 
treatment.  The  prognostic  indications  afforded  by  the  pulse  have  already 
been  stated.  One  must  not  lose  sight  of  the  fact  that  in  not  the  least 
promising  cases,  a  sudden  termination  may  occur,  and  that  in  any  event, 
symptoms  of  imperfect  compensation  may  appear  unexpectedly. 

As  to  the  relation  between  sudden  death  and  fatty  degeneration  of 
the  heart,  Sansom  considers  it  to  be  for  the  most  part  a  bugbear  as  the 
cause  of  such  a  catastrophe,  believing  that  such  cardiac  degeneration  is 
very  infrequent.  He  adds,  however,  '*  of  course  I  do  not  dispute  the  in- 
fluence of  such  degeneration  in  causing  deaths  that  are  not  sudden." 
When  sudden  death  results  from  the  condition  under  consideration  it 
usually  follows  some  unusual  or  injudicious  exertion.  Even  in  cases  in 
which  death  takes  place  during  sleep,  inquiry  will  often  show  that  the 
patient  has  been  unwisely  active  during  the  preceding  day. 

Treatment. — The  indications  for  treatment  are  the  same  as  those  for 
dilated  heart  and  chronic  myocarditis.  Rest,  mental  and  physical,  the 
best  hygienic  conditions,  the  avoidance  of  alcoholics  and  tobacco,  a  simple 
light  dietary  carefully  adapted  to  the  condition  of  the  patient,  having 
especial  regard  to  dyspeptic  and  diathetic  conditions,  are  most  important. 
Anenicum,  kalmia  Udifolia^  iodine^  kali  hyd.,  aurum  mur.,  phosphorus^  and 
diffUalis,  are  the  principal  remedies.    When  cardiac  stimulation  is  neces- 
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sary,  strychnia  in  doses  of  one  one-hundredth  of  a  grain  or  tincture  of 
digitalis  in  doses  of  five  drops  may  be  given  several  times  daily.  Sul- 
phaie  of  sparteine  Ix  or  agaricine  Ix  may  also  be  used.  They  should  only 
be  employed,  however,  when  compensation  is  failing,  and  not  before  that 
time.  Under  no  circumstances  should  they  be  resorted  to  rashly  or 
without  due  regard  to  the  effect  desired  of  them.  A  warning  respecting 
the  "  whipping  up  "  of  a  weak  heart  has  already  been  sounded  in  these 
pages.  In  fatty  degeneration  of  the  heart  this  warning  is  of  double  im- 
portance. Sir  Wm.  Jenner  once  said,  "  fatty  degeneration  of  the  heart  is 
a  conservative  process,"  and  he  was  right,  for  associated  with  this  patho- 
logical state  is  a  general  arterial  degeneration.  Under  these  condi- 
tions it  is  a  wise  provision  on  the  part  of  nature  that  the  heart  is  weak, 
for  did  it  possess  its  wonted  force,  it  might  readily  cause  rupture  of  cere- 
bral bloodvessels, — an  accident  that  occurs  with  too  great  frequency 
even  under  existing  conditions, — with  disastrous  results.  To  administer 
cardiac  stimulants  without  judgment  must  therefore  be  in  the  highest 
degree  irrational. 

ATROPHY  OP  THE  HEART. 

Etiology. — Atrophy  of  the  heart  may  be  either  local  or  general, 
congenital  or  acquired.  The  congenitally  small  heart  is  but  rarely  met 
with,  and  then  usually  in  girls  whose  bodily  development  has  been 
retarded.  Such  subjects  are  generally  chlorotic  and  in  possession  of 
poorly  developed  sexual  organs.  The  bloodvessels  throughout  the  body 
are  imperfectly  developed,  and  general  nutrition  is  consequently 
impaired. 

Local  atrophy  occurs  with  especial  frequency  in  conjunction  with 
stenosis  of  the  mitral  orifice,  the  diminished  growth  being  attributable 
to  the  inadequate  supply  of  blood  furnished  the  left  ventricle.  It  may 
also  result  from  the  connective  tissue  overgrowth  of  myocardial  degen- 
erations. 

A  very  appreciaj)le  general  wasting  of  the  heart  is  of  common  occur- 
rence in  quite  a  variety  of  wasting  diseases,  as  phthisis,  carcinoma  and 
diabetes.  Some  cases  arise  as  the  result  of  mechanical  influences,  i.  e.,  the 
compression  of  tumors,  pericardial  accumulations,  and  the  contraction 
of  pericardial  adhesions.  Changes  in  the  coronary  arteries,  resulting  in 
.  imperfect  local  nutrition,  may  cause  atrophy  of  the  heart. 

Morbid  Anatomy. — The  organ  is  greatly  reduced  in  size,  the  extent 
varying  according  to  the  case.  Quain  reports  one  case  in  which  the 
heart  weighed  but  one  ounce  and  fourteen  drachms,  and  Bramwell 
another  nearly  as  small,  the  weight  being  two  ounces  thirteen 
drachms.  The  congenitally  small  heart  of  an  adult  resembles  in  general 
appearances  that  of  a  child.  The  various  portions  are  well  proportioned. 
In  other  words,  the  heart  is  perfect  but  small.     In  the  varieties  due  to 
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disease  the  cavities  are  not  only  small,  but  the  myocardium  soft  and 
ansemic,  the  walls  are  thinned,  and  the  superficial  fat  removed.  *  The 
pericardial  sac  contains  an  abnormal  quantity  of  fiuid. 

Symptoms. — The  frequent  association  of  a  small  heart  and  vascular 
organs  with  chlorosis  is  now  well  established.  The  symptoms  of  cardiac 
atrophy  are  not  especially  distinctive.  The  patient  is  far  more  apt  to 
be  troubled  in  the  acquired  form  by  the  symptoms  of  the  causative 
condition ;  the  weakened  heart,  as  a  rule,  being  entirely  adequate  to  the 
little  nutrition  required  by  the  generally  starved  body.  Sometimes  the 
usual  symptoms  of  weak  and  irritable  heart  are  present. 

The  physical  signs  are  those  naturally  expected  of  a  weak  heart  under 
the  normal  size.  Too  much  stress  must  not  be  placed  on  diminished 
cardiac  dulness,  for  pulmonary  emphysema  may  give  rise  to  this  sign  in 
cases  in  which  the  heart  is  even  enlarged. 

Prognosis. — Atrophy  of  the  heart  is  incurable.  The  condition  does 
not  seem  to  hazard  life  to  any  great  extent,  as  the  heart  is  nearly  always 
equal  to  the  task  of  furnishing  all  demands  made  upon  it  by  the 
enfeebled  body. 

Treatment. — So  far  as  the  heart  itself  is  concerned,  treatment  is  of 
little  value.  All  therapeutic  measures  should  be  directed  to  the  primary 
disease.  It  is  best  to  prescribe  rest,  a  general  tonic  plan  of  treatment, 
and  administer  remedies  as  indicated  by  such  symptoms  as  may  arise 
from  time  to  time. 

ANEURISM  OP  THE  HEART  AND  ITS  VALVES. 

Localized  dilatations  may  be  observed  involving  the  heart  or  its 
valves,  and  to  these  the  name  of  aneurism  has  been  applied. 

(1)  Aneurism  of  the  Heart  Walls. — This  condition  consists  in  a 
localized  degeneration  and  sacculation  of  the  cardiac  walls,  the  left  ven- 
tricle being  the  part  most  frequently  involved,  and  especially  in  the  ante- 
rior apical  and  apical  regions.  The  rapidity  of  development  of  the  con- 
dition varies  greatly  in  different  cases,  thus  leading  to  the  division  into 
acute  and  chronic  cases.  The  latter  occur  almost  exclusively  following 
malignant  endocarditis,  or  the  rapid  softening  sometimes  resulting  from 
embolism  of  a  branch  of  the  coronary  artery,  the  bursting  of  a  myocardial 
abscess,  etc.  Those  of  slower  formation  follow  the  various  forms  of  myo- 
cardial degeneration.  Men,  especially  those  past  middle  life,  are  more 
frequently  affected  than  are  women.  The  size  of  the  cardiac  aneurism 
presents  great  variations.  Sometimes  it  is  a  merely  appreciable  disten- 
tion, while  in  others  it  is  a  sac  equalling  or  exceeding  in  size  that  of  the 
heart  itself.  It  may  communicate  with  the  cavity  of  the  heart  by  such  a 
large  opening  as  to  constitute  a  bulging,  or  consists  of  a  sacculated  dis- 
tention communicating  with  the  heart  by  a  narrow  opening.  It  is  inter- 
esting to  observe  that  the  aneurism  does  not  always  appear  externally  as 
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a  protrusion,  but  may  burrow  within  the  heart  wall  and  thus  become 
obscured,  or  it  may  extend  upward  between  the  great  bloodvessels.  In 
a  case  of  the  author's,  the  protrusion  was  inward  into  the  left  ventricle 
and  was  due  to  rupture  of  one  of  the  coronary  arteries.  It  is  a  question 
whether  such  varieties  are  entitled  to  the  name  of  aneurism.  In  some 
cases  the  pericardium  has  been  observed  to  be  dissected  from  the  heart, 
so  to  speak,  by  the  blood  pressure,  resulting  in  the  formation  of  a  blood 
jacket,  which  may  extend  almost  the  entire  way  round  the  organ.  An 
aneurism  may  have  several  extensions  or  communicating  pouches. 
Ordinarily  but  one  aneurism  is  found,  but  specimens  exhibiting  a  num- 
ber— as  many  as  four — are  contained  in  quite  a  number  of  hospital 
museums. 

(2)  Aneurism  of  the  Valves  usually  results  from  the  destructive 
changes  of  malignant  endocarditis,  although  more  chronic  lesions  may 
prove  antecedent.  Such  an  aneurism  appears  as  a  globular  projection 
upon  one  of  the  valve  surfaces  in  the  direction  of  the  greatest  blood 
pressure.  If  aflfecting  the  aortic  valves, — the  most  common  situation, — 
the  pouch  projects  into  the  left  ventricle,  while  if  formed  in  a  mitral  cur- 
tain, the  aneurismal  pouch  is  upon  the  auricular  side.  As  in  aneurism  of 
the  heart  wall,  there  may  be  several  pouches.  The  delicacy  of  the  tissues 
involved  often  leads  to  rupture  and  consequent  valvular  insufficiency. 

Symptoms  Diagnosis,  etc.  A  diagnosis  is  seldom  or  never  made 
during  life,  as  there  is  nothing  definite  in  the  symptoms,  and  the  physical 
signs  are  those  of  dilatation  of  the  heart's  cavities,  from  which  condition 
as  well  as  from  aneurism  of  the  large  vessels,  aneurism  of  the  heart  can 
hardly  be  separated.  The  symptoms  are  often  complicated  with  those  of 
valvular  or  other  cardiac  diseases  with  which  this  condition  is  associated. 
Death  may  result  from  syncope  or  from  rupture  into  the  pericardium, 
the  last  mentioned,  according  to  Legg,  not  being  so  common  an  accident . 
as  generally  believed.  Quite  a  percentage  of  cases  die  of  pulmonary 
inflammation. 

Prognosis,  Treatment,  etc.  Aneurism  of  the  heart  is,  of  course, 
incurable,  and  as  it  cannot  be  diflferentiated  from  other  chronic  degener- 
ative lesions,  it  must  be  treated  upon  the  general  principles  involved  in 
the  management  of  that  class  of  affections. 
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The  various  forms  of  disorder  of  function  occurring  independently 
of  any  structural  alteration  of  the  heart  are  classed  as  neuroses  or  func- 
tional disorders.  They  are  characterized  by  alterations  in  frequency, 
force,  rhythm  and  sounds.  The  same  alterations  are  also  frequently 
symptomatic  of  organic  lesions. 

Disordered  innervation  may  be  intrinsic,  i.  e.,  originating  within 
the  heart,  or  extrinsic.  The  latter  cases  may  furthermore  be  divided  into 
the  centric  and  the  reflex. 

PALPITATION  OF  THE  HEART. 

Palpitation  of  the  heart  is  to  be  regarded  as  a  compound  symptom, 
the  essential  features  of  which  are  abnormal  force  and  rhythm,  and  per- 
haps, frequency  of  the  heart's  action,  of  all  of  which  the  patient  is  subject- 
ively conscious.  The  increased  force  is  usually  more  apparent  than  real, 
because  it  appeals  directly  to  the  patient's  sensations.  Undue  force  with 
or  without  increased  frequency  is  a  symptom  of  cardiac  hypertrophy,  but 
is  then  more  of  an  objective  than  of  a  subjective  character.  In  true  pal- 
pitation the  heart's  action  is  increased  in  freqi^ency.  Notwithstanding 
the  obtrusiveness  of  the  heart's  action  to  the  patient,  palpitation  indicates 
weakness  rather  than  strength  of  that  organ.  The  associated  complaints 
are  always  disproportionately  severe  as  compared  with  the  objective 
conditions. 

Briefly  then,  palpitation  of  the  heart  is  the  subjective  evidence  of 
forcible  or  rapid  action. 

Etiology. — Palpitation  is  often  the  result  of  heart  lesions,  but  it  is 
far  more  frequently  due  to  causes  which  are  entirely  independent  of 
disease  of  that  organ.  Notwithstanding  the  latter  fact,  this  symptom 
always  calls  for  the  most  searching  investigation  into  the  condition  of 
the  heart. 

The  non-cardiac  causes  of  palpitation  are  ever  a  matter  of  great 
clinical  interest,  ofttimes  requiring  considerable  acumen  for  theij  dis- 
covery. They  include  not  only  a  great  variety  of  nervous  influences,  but 
the  present  and  past  habits  and  diseases  of  the  sufferer,  and  the  drugs  and 
stimulants  to  which  he  has  accustomed  himself. 

Palpitation  Due  to  Nervous  Influences.  The  morbid  influences 
giving  rise  to  this  condition  may  emanate  from  the  brain,  as  when  palpi- 
tation results  from  the  emotions,  viz :  sorrow,  fright,  joy,  etc.    Under  this 
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head  may  also  be  included  cases  arising  from  organic  lesions  of  the  cen- 
tral nervous  system,  as  cerebral  congestion,  cerebral  haemorrhages,  and 
softening  and  tumors  of  the  brain.  Functional  nervous  disturbances, 
however,  as  hysteria  and  neurasthenia,  furnish  most  of  the  cases  of  palpi- 
tation arising  from  nervous  causes. 

Diseases  and  bad  habits  ultimating  in  exhaustion  of  the  nervous 
system  account  for  a  large  percentage  of  cases.  Loss  of  blood,  the  various 
anaemias,  venereal  excesses,  masturbation,  and  overwork  of  the  nervous 
system  with  insuflScient  exercise,  and  too  much  confinement  in  illy-venti- 
lated rooms,  are  common  causes.  The  prominence  of  palpitation  in 
exophthalmic  goitre  constitutes  an  important  feature  of  that  disease. 
Persons  subject  to  privation  and  unusual  muscular  exertion,  especially  if 
the  latter  be  combined  with  excitement,  may  develop  palpitation  with 
pain  and  dyspnoea,  as  exemplified  in  citizen  soldiery  unused  to  the  condi- 
tions of  an  active  campaign.  Enlargement  of  the  heart  is  not  rare  as  a 
consequence  of  this  variety  of  palpitation. 

Reflex  causes  are  very  common.  They  originate  for  the  most  part  in 
the  abdominal  and  pelvic  viscera,  the  stomach  in  particular  being  at 
fault.  Sometimes  attacks  are  excited  by  a  simple  indigestion ;  indeed,  in 
certain  individuals  palpitation  may  prove  to  be  the  sole  evidence  of  an 
indigestion.  In  other  cases  paroxysms  are  brought  on  by  certain  articles 
of  diet,  the  offending  food  being  one  which  habitually  disagrees  with,  the 
patient. 

Various  drugs  and  stimulants  excite  palpitation  of  the  heart,  whether 
through  action  upon  th^  muscular  substance  of  the  organ,  or  upon  its 
complicated  nervous  supply,  is  not  altogether  clear.  Tea,  cofiee,  tobacco, 
and  alcohol  are  the  most  important  of  these.  Individual  susceptibility 
undoubtedly  plays  a  most  important  part  in  this  matter. 

The  association  of  palpitation  of  the  heart  with  organic  cardiac 
diseases  has  already  been  considered  in  connection  with  those  affections. 

Palpitation  may  sometimes  be  a  symptom  of  cirrhotic  kidneys  and 
arterio-scler9sis. 

Symptomatology. — In  connection  with  the  objective  evidences  of 
palpitation  there  are  certain  subjective  complaints  which  usually  seem 
out  of  proportion  to  the  physical  evidences  of  disease.  This,  as  stated, 
constitutes  one  of  the  most  prominent  features  of  simple  nervous  palpi- 
tation. In  well-marked  cases  there  are  sensations  of  fluttering,  violent 
pulsa^tion,  a  feeling  as  if  the  heart  were  rising  into  the  throat,  with 
impending  suffocation,  etc.  The  heart-beat  is  often  strong,  diffuse  and 
visible  to  the  bystanders.  The  pulse  is  often  rapid,  ranging  at  times  from 
120  to  150  per  minute.  Patients  are  generally  very  nervous  and  restless 
and  have  a  fear  of  death  during  the  attacks.  Cardiac  pain  is  not  rare, 
and  is  usually  relieved  by  pressure.  It  may  be  anginal  in  character. 
Respiration  is  usually  disturbed,  the  respiratory  efforts  being  frequent 
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irregular  and  sighing.  Dyspnoea  may  enforce  the  sitting  position,  should 
the  patient  be  lying,  in  some  cases,  while  in  others  it  may  compel  him  to 
rise  and  move  about  in  a  restless  manner.  In  severe  attacks  the  face  may 
be  reddened,  or  pale  and  clammy,  with  faintness.  In  paroxysmal  attacks 
the  onset  and  decline  are  usually  sudden.  The  seizures  may  last  but  a 
few  minutes,  or  they  may. continue  for  hours  or  days.  In  exophthalmic 
goitre  the  palpitation  constitutes  a  most  persistent  symptom.  Physical 
examination  as  a  rule  gives  negative  results  except  that  inspection  shows 
unusual  motion  in  the  prsecordial  region,  and  palpation  discovers  quick, 
spasmodic,  and  sometimes  powerful  cardiac  action.  The  exceptions  are 
found  in  an  occasional  exaggeration  of  the  normal  sounds,  besides,  possi- 
bly, the  presence  of  hypertrophy  in  old  cases  brought  about  by  the  car- 
diac overaction. 

Diagnosis. — Usually  the  diagnosis  is  easily  made.  A  cause  for  the 
trouble  is  often  readily  apparent.  The  absence  of  all  evidences  of  organic 
disease  of  the  heart  is  strongly  suggestive  of  a  general  origin  for  the 
trouble,  to  discern  which  the  most  painstaking  search  must  perhaps  be 
made.  If  palpitation  is  persistent,  exophthalmic  goitre,  alcoholism,  the 
abuse  of  tobacco,  etc.,  should  be  suspected.  Wh^n  the  trouble  results 
from  uterine  and  ovarian  disease,  dietetic  errors,  emotional  influences,  etc., 
the  etiological  relationship  to  the  same  is  usually  clear.  Obscure  cases, 
however,  will  be  met  with.  Thus  Skoda  relates  one  due  to  calcareous 
disease,  involving  the  great  cardiac  as  well  as  the  phrenic  nerves.  The 
palpitation  of  organic  disease  is  usually  excited  by  exertion. 

Prognosis. — This  depends  almost  entirely  upon  the  cause  of  the 
trouble.  There  is  seldom  any  danger  of  death  unless  the  heart  or  arteries 
are  highly  degenerated.  In  old  cases,  the  excessive  action  of  the  heart 
brings  about  hypertrophy  of  that  organ.  Sometimes  the  violent  over- 
action  of  the  heart  in  conjunction  with  vascular  degeneration  leads  to 
cerebral  haemorrhage. 

TACHYCARDIA. 

Synonyms. — Paroxysmal  hurry  of  the  heart ;  rapid  heart. 

Tachycardia  is  characterized  especially  by  a  rapid  action  of  the 
heart,  which  is  usually  developed  paruxysmally,  but  which  may  also  be 
a  constant  phenomenon  and  persist  as  such  for  years.  It  cannot  be  pos- 
itively separated  from  palpitation,  as  it  is  frequently  associated  with 
subjective  discomfort,  though  a  separation  seems  warrantable,  as  in  most 
marked  cases  of  tachycardia  there  is  an  entire  absence  of  cardiac  sensa- 
tions. Brunton  has  remarked, "  cases  of  tachycardia  seem  to  be  so  much 
associated  with  nervous  palpitation,  with  angina  pectoris,and  with  asthma, 
that  it  is  difficult  to  draw  a  distinct  line  between  them." 

Etiology. — The  frequency  of  the  heart's  action  varies  considerably 
within  the  bounds  of  health.    With  some  persons  quite  rapid  cardiac 
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action  is  a  physiological  condition.  In  the  majority  the 
heart  is  readily  accelerated  by  certain  influences,  as  exercise 
and  excitement.  With  some  this  symptom  can  be  brou^ 
tarily  at  any  time.  Age  greatly  influences  the  frequency' 
beats,  they  being  more  frequent  in  the  young  than  in  the 
tions  like  these  must  not  be  mistaken  for  tachycardia.  In  £ 
who  had  recently  been  incorrectly  informed  that  he  suffere 
disease,  any  attempt  at  an  examination  would  raise  the  pi 
180  per  minute;  and  it  would  continue  at  this  high  point  fo 
more.  A  satisfactory  examination  was  not  made  possible 
instructed  him  to  come  frequently  to  my  consulting  room 
there  for  a  considerable  time.  In  this  way  the  excitement  i 
the  examination  was  finally  overcome,  and  then  it  was  most  < 
proved  that  his  heart  was  perfectly  normal.  This  young  man 
rapidly,  was  rather  anaemic,  and  was,  I  suspected,  addicted  t< 
His  case  represents  a  large  class  especially  prone  to  "  paroxysi 
of  the  heart,  whether  of  the  above  described  simple  nature,  o 
tachycardial.  They  all  possess  irritable  nervous  systems,  ai 
them  have  been  exposed  to  causes  which  tend  to  nervous 
Some  cases  of  tachycardia  result  from  excessive  indulgence  in 
tobacco  ;  others  follow  exhausting  diseases  and  the  infectious  : 

The  nervous  mechanism  of  the  heart  may  be  involved 
which  excite  tachycardia.  As  may  be  surmised,  this  variety 
very  persistent.  The  causative  lesions  are  of  great  variety.  Fo] 
in  the  vicinity  of  the  heart  are  numerous  lymphatic  glands,  the 
and  the  tracheal,  which,  becoming  enlarged,  may  exert  pressi 
vagus  and  seriously  impair  its  functions,  and  thus  produce  the 
under  study.  In  some  cases  of  multiple  neuritis  the  pathologic 
invades  the  sympathetic  fibres  of  the  heart,  and  thus  tachy 
caused.  Sometimes  it  originates  from  irritation  of  distant  nerv 
as  exemplified  in  cases  arising  from  the  pressure  of  tumors  on  t 
trunks  of  the  neck.  Lesions  of  the  central  nervous  system,  €., 
medulla  or  upper  portion  of  the  spinal  cord,  are  responsible  fo: 
percentage  of  cases  of  the  most  typical  character.  Certain  dh 
the  nervous  system,  especially  locomotor  ataxia,  and  tumors  of  ti 
may  be  accompanied  by  a  most  persistent  rise  in  the  pulse-rate. 

Reflex  influences  excite  tachycardia.  These  are  exceedingly 
ranging  as  they  do  from  organic  lesions  of  the  heart  to  disorder! 
abdominal  and  pelvic  organs.  While  many  cases  of  tachycar 
regarded  as  of  neurotic  origin,  these  grow  rapidly  less  as  our  kno 
of  disease  in  general  increases.  A  discharging  lesion  of  the  am 
nerves  of  the  heart  has  been  suggested  by  Wood  as  an  occasional 
A  most  remarkable  example  of  tachycardia  dependent  upon 
influences  is  the  case  reported  by  Laine,  which  appeared  very 
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like  one  of  essential  paroxysmal  tachycardia,  but  it  disappeared  promptly 
on  the  discharge  of  a  few  calculi  per  urethram.  While  tachycardia  is  so 
frequently  a  functional  state,  the  fact  that  it  is  sometimes  an  expression 
of  organic  disease  of  various  organs,  demands  a  careful  physical  ex- 
amination in  every  case. 

Symptomatology. — As  already  intimated,  tachycardia  may  be  a  con- 
tinuous condition  of  rapid  heart  action,  or,  and  this  is  the  more  frequent, 
it  may  occur  in  paroxysms  lasting  from  a  few  minutes  to  several  hours 
or  even  days.  The  great  frequency  of  the  heart's  action  is  of  course  the 
most  prominent  symptom,,  and  is  especially  pronounced  in  the  paroxys- 
mal cases.  Rates  of  200  or  more  beats  to  the  minute  are  by  no  means 
unusual.  In  the  paroxysmal  cases  the  onset  is  usually  sudden,  and 
without  premonitory  symptoms.  The  pulse  is  weak  and  small,  and  even 
irregular.  Every  pulsation  of  the  heart  may  not  be  represented  by  a 
pulse  beat.  The  respirations  may  be  either  rapid,  diflBcult,  or  undis- 
turbed. Dyspnoea  when  present  is  generally  increased  by  the  recumbent 
posture.  The  combination  of  excessive  rapidity  of  the  pulse  with 
almost  uormal  respirations  constitutes  a  most  curious  clinical  feature  of 
8ome  cases.  The  patient  may  or  may  not  have  a  painful  consciousness 
of  the  heart's  action.  Sensations  of  oppression  and  pain  are  common. 
Pains  when  present  are  often  angi^a-like  in  character.  During  the 
attacks  the  face  may  flush,  the  arteries  throb,  and  headaches,  vertigo, 
flashes,  noises  in  the  head,  and  faintness  often  attend.  The  patient 
usually  looks  anxious  and  is  restless.  In  females,  hysteroid  symptoms 
may  be  associated.  The  speech  is  altered,  e,  g.,  choppy,  and  it  may  even 
be  that  the  patient  lowers  his  tones  to  a  whisper. 

Physical  examination  reveals  an  extended  impulse  more  or  less 
increased  in  power.  The  aortic  second  sound  is  relatively  much  weaker 
than  is  the  first  sound,  due  to  the  imperfect  distention  of  the  arteries  by 
the  rapid  but  imperfectly  acting  left  ventricle.  The  pulmonic  second 
sound  may  be  accentuated.  An  apical  systolic  murmur  is  sometimes 
present  A  murmur  is  also  common  over  the  carotids.  Murmurs  are 
present  only  during  the  attack,  unless  lesions  of  the  heart  exist  or  the 


Fig.  12.— Pulse  TBACiNa  in  a  Cask  of  Tachycardia. 

Patient  is  anaemic.  Slight  dilatation  may  be  demonstrable.  The 
sphygmographic  tracing  exhibits  a  rapidly  acting  heart  with  low 
wterial  tension^  which  latter  condition,  many  observers   consider  an 
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important  cause  of  tachycardia!  attacks.  In  long-standing  cases 
secondary  conditions  arise.  Thus  there  may  be  present  congestion  of 
the  liver,  scanty  urine,  cough,  and  dyspnoea. 

Diagnosis. — The  essential  features  of  this  affection  are  so  pro- 
nounced that  the  diagnosis  is  usually  easy,  although  we  sometimes  find 
it  impossible  to  draw  a  line  of  separation  between  tachycardia  and 
simple  palpitation.  The  symptomatic  variety  can  usually  be  identified 
after  careful  observations  of  the  heart.  Afiiections  of  the  valves  and 
mural  degenerations  may  be  detected  by  a  physical  examination  and 
attention  to  the  history  and  symptoms  of  the  case.  In  all  instances 
search  for  lesions  of  the  brain  and  spinal  cord,  intra-thoracic  difficulties* 
and  for  any  other  possible  disease,  must  l>e  m&de.  The  influence  of 
exophthalmic  goitre,  hysteria  and  other  neuroses  must  be  remembered. 

Prognosis. — ^This  depends  very  largely  upon  the  cause  of  the  diffi- 
culty. Tachycardia  is  not  essentially  dangerous,  but  the  influence  of 
violent  attacks  upon  an  elderly  degenerate  vascular  system  is  bad. 
Hypertrophy  is  the  necessary  result  of  frequent  attacks.  A  cure  is  the 
exception  and  much  encouragement  cannot  be  given  honestly.  Occa- 
sional attacks  are  not  inconsistent  with  good  health  in  the  intervals. 
The  same  rate  of  attacks  and  character  of  general  health  may  continue 
wjth  little  changes  for  many  years.  A  termination  by  heart  failure  is 
not  a  rare  result 

Treatment  of  Palpitation  and  Taohycardia,— It  is  hardly  prac- 
ticable to  separate  the  treatment  of  cardiac  affections  represented  by 
rapid  action.  The  therapeutic  principles  involved  are  first  to  discover, 
if  possible,  the  cause  of  the  difficulty,  and  endeavor  to  remove  the  same ; 
secondly,  to  improve  the  general  health;  and  third,  to  relieve  the 
attacks.  Considering  these  conditions  reversely,  the  patient  during  the 
attacks  should  be  put  at  perfect  rest,  and  all  the  special  senses  protected 
from  irritation.  Therefore,  a  dark,  quiet  room,  with  freedom  from 
excitement,  etc.,  is  demanded.  The  patient  should  be  quieted  as  much 
as  possible  by  assurances  of  the  absence  of  all  danger.  Ice  applied  to 
the  prsecordium  is  universally  recommended  as  a  remedy,  the  use  of 
which  I  can  heartily  endorse.  The  same  remedy  often  gives  relief  when 
applied  to  the  epigastrium,  and  in  women  over  the  ovarian  region.  Ice 
taken  into  the  stomach  has  apparently  proved  of  value  in  some  cases. 
Hot  foot-baths  are  sometimes  efficacious.  Faradism  to  the  region  of  the 
heart  has  been  Tecommended;  but  I  have  never  used  it.  A  hot  bath  has 
given  relief  in  some  cases.  If  the  patient  is  weak,  we  may  suggest  as 
promoters  of  general  health  and  modifiers  of  existing  lesions,  that  in 
the  intervals  of  the  attacks,  everything  calculated  to  improve  general 
nutrition  should  be  considered.  A  careful  regulation  of  the  life  of  the 
patient  is  necessary  as  to  exercise,  diet,  sleep,  sexual  indulgence,  etc. 
The  latter  is  especially  pernicious.    Tobacco,  alcohol,  tea  and  coffee,  are 
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heart  excitants  and  should  he  forhidden.  In  obstinate  cases,  rest  with 
forced  nutrition,  perhaps  combined  with  massage,  galvanization  of  the 
sympathetic  and  vagus  for  from  six  to  eight  minutes  daily,  and  cold 
sponging  with  friction,  are  valuable. 

As  to  medicinal  treatment,  I  have  not  observed,  nor  is  there  evidence 
in  literature  of  very  marked  or  lasting  results  from  any  single  medicine. 
Medicines  undoubtedly  do  good,  but  one  must  usually  wait  long  for 
action,  and  that  of  a.  preventive  character,  due  to  their  influence  on  the 
general  health  or  upon  lesions  causative  of  the  heart  symptoms.  In  the 
ordinary  paroxysmal  variety,  without  apparent  organic  cause,  therefore 
probably  cases  of  neurotic  origin,  aconite,  spigdiay  coffea,  chamomiUaj 
ignaiia,  and  the  valerianiate  of  ammonia,  and  zinc,  have  evidently  been  of 
some  benefit  in  lessening  the  severity  of  the  attacks.  Moachus  constitutes 
a  very  importaiii  remedy  for  the  relief  of  the  patient  during  the  par- 
oxysms of  palpitation.  It  is  especially  adapted  to  hysterical  cases. 
Coffea  often  relieves  palpitation  of  neurotic  subjects  attended  by  consid- 
erable excitement.  Lancinating  pains  in  the  prsecordial  region  are 
experienced,  and  the  paroxysm  is  succeeded  by  a  profuse  discharge  of 
urine.  Nux  7no9chaia,  like  moschus,  is  adapted  to  hysterical  subjects,  but 
the  paroxysms  of  palpitation  are  accompanied  by  faintness.  Nux  vomica 
is  the  remedy  in  many  cases  associated  with  indigestion.  There  is  sense  of 
oppression  in  the  epigastrium,  and  aggravation  of  the  cardiac  symptoms 
after  eating.  China  is  valuable  for  cases  dependent  upon  anaemia  and 
flatulent  dyspepsia.  •  Carbo  veg.  is  also  useful  in  dyspeptic  cases  with 
tympanitic  distention  of  the  abdomen.  The  pulse  is  ap(  to  be  intermit- 
tent, especially  after  eating  and  on  lying  down.  Gdsemium  is  particu- 
larly suitable  in  paroxysms  arising  from  the  abuse  of  tobacco.  Arterial 
depressants,  such  as  aconite  and  veratrum  viride,  are  advocated  by  some 
and  are  undoubtedly  of  some  value  in  obstinate  cases.  When  other 
remedies  fail,  we  may  follow  the  example  of  the  old  school  and  admin- 
ister an  opiate.  The  muriate  of  m4>rphia  in  doses  of  from  one-twelfth  to 
one-quarter  of  a  grain  hypodermatically  is  the  best  form  of  administra- 
tion. Palliative  treatment  of  this  active  character  is,  as  a  rule,  unwise, 
and  should  not  be  resorted  to  indiscriminately. 

Only  the  most  general  suggestions  can  be  oflfered  relative  to  the 
management  of  the  interparoxysmal  period.  If  myocardial  or  nerve 
lesions  can  be  made  out  or  are  suspected,  chloride  of  geld  in  the  second 
decimal  trituration  should  be  given  regularly  for  an  extended  period. 
It  has  proven  of  unquestionable  value  in  my  own  experience.  If  a 
syphilitic  basis  exists  the  same  medicine  may  be  useful,  but  iodide  of 
potassium  in  large  doses  should  then  be  given,  and,  if  necessary,  for  a 
prolonged  period.  I  found  this  very  valuable  treatment  in  a  case  of 
syphilitic  myocarditis  associated  with  tachycardia.  The  actual  cautery 
has  proven  equally  eflBcacious  in  some  cases.    It  should  be  applied  over 
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the  base  of  the  heart,  as  suggested  by  Poulet  for  angina  pectoris.  If  dis- 
orders of  the  alimentary  canal  seem  to  excite  attacks,  nux  vomica,  pxiha- 
tiUa,  sepia  and  ignatia  should  not  be  forgotten.  In  hysterical  patients, 
the  valerianate  of  ammonia  in  grain  doses,  frequently  repeated,  is  to  be 
recommended.  Should  valvular  or  other  lesions  of  the  heart  exist,  the 
treatment  will  be  largely  determined  by  the  nature  of  the  alBfection. 
Poulet  has  lately  used  with  advantage  the  coroniUa  varia  in  doses  of 
from  thirty  to  sixty  drops  of  the  tincture,  made  from  the  entire  plant, 
three  times  daily. 

BRAOHYOARDIA. 

Synonyms. — Bradycardia ;  slow  heart. 

An  abnormally  slow  acting  heart  may  be  a  physiological  condition. 
It  has  been  noted  as  affecting  several  members  of  a  family.  A  normal 
pulse  of  sixty  per  minute  or  thereabouts  is  not  uncommon,  and  one  of 
forty,  or  even  thirty,  has  been  often  enough  observed.  A  pulse  of  forty 
must  be  regarded  as  indicative  of  a  condition  of  gravity.  It  is  indeed  a 
question  whether  or  not  a  cardiac  lesion  of  some  kind  does  not  underlie 
most  of  these  so-called  physiological  cases.  Many  such  have  been  reported 
in  which,  after  a  lapse  of  years,  fatal  heart  lesions  weje  manifested.  The 
abnormally  slow  pulse  may  occur  either  as  a  permanent  or  as  a  paroxys- 
mal condition. 

Etiology. — "Slow  heart"  may  be  attendant  upon  various  heart 
lesions,  especially  upon  degeneration  of  the  myocardium  and  aorta. 
While  it  often  accompanies  valvular  affections  in  their  late  stages,  this  is 
seldom  the  case  unless  myocardial  changes  coexist.  The  latter  is  therefore 
evidently  the  more  important  of  the  causal  conditions.  At  one  time  there 
existed  a  strong  feeling  that  fatty  metamorphosis  was  especially  related  to 
brachycardia,  but  such  has  not  been  proven.  While  degeneration  of  the 
myocardium  seems  most  important,  there  is  no  variety  of  degenerative 
change  which  can  be  singled  out  as  the  exclusive  cause,  unless  it  be 
fatty  change  combined  with  obstruction  of  the  coronary  arteries. 

Brachycardia  is  observed  most  frequently  after  child-birth,  acute 
fevers,  the  infectious  diseases  generally,  aflFections  of  the  digestive  organs, 
jaundice,  Bright's  disease,  especially  with  ursemic  symptoms,  indeed  in 
most  affections  in  which  morbid  products  circulate  in  the  blood. 
Huchard  believes  that  the  majority  of  cases  are  caused  by  arterio- 
sclerosis and  a  genuine  bulbar  ischsemia.  Very  often,  he  says,  the  slow 
pulse  is  accompanied  by  attacks  of  vertigo  and  syncope. 

Some  pulmonary  affections  appear  to  excite  it. 

Nervous  lesions  constitute  a  most  important  group  of  causes.  They 
act  reflexly,  or  through  involvement  of  the  nervous  supply  of  the  heart. 
Injuries  of  the  upper  portion  of  the  spinal  cord,  as  well  as  of  the  cranium, 
tumors,  inflammation,  hsemorrhages,  etc.,  within  the  skull,  have  all  been 
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noted  as  associated  with  brachycardia.  The  interesting  observation  of 
Czermak,  that  he  was  able  to  arrest  his  heart's  action  for  several  beats  by 
compression  of  the  pneumogastric  nerve  against  a  cervical  node,  has 
been  frequently  cited.  In  a  certain  number  of  cases  the  symptom  must 
be  considered  as  a  neurosis.  It  may  result  from  the  impression  made 
by  a  serious  attack  of  pain  or  emotional  disturbance.  It  is  frequently 
associated  with  epilepsy.  Sansom  states  that  there  is  usually  some  dis- 
order of  rhythm  in  these  cases.  Hysteria,  hypochondriasis,  melancholia, 
mania,  general  paresis,  may  each  be  attended  by  slow  pulse. 

The  splendid  observations  of  Reigel  upon  over  1 ,000  cases  of  slow  pulse 
deserve  mention.  The  majority  of  these  followed  the  acute  fevers.  Next 
in  order  of  frequency  came  gastro-intestinal  disease  in  379.  The  vagus  is 
especially  concerned  in  the  development  of  brachycardia,  many  cases  re- 
sulting from  irritation  of  this  nef  ve  at  its  origin  or  in  some  portions  of  its 
trunk.  In  affections  below  the  diaphragm  it  is  probably  stimulated  reflexly . 

Symptoms. — In  the  paroxysmal  variety  the  onset  of  the  attack  may 
be  with  or  without  warning  symptoms.  The  pulse  is  slow.  The  rate  of 
pulsation  should  always  be  estimated  at  the  apex,  not  by  the  pulse.  The 
pulse  and  apex  impact  are  usually  weak.  Rates  of  pulsation  under  ten 
have  been  observed.  During  the  attack  there  may  be  faintness,  or  even 
complete  unconsciousness.  Muscular  twitchings  may  attend  the  cardiac 
disturbance,  and  exceptionally  even  epileptiform  spasms  may  occur. 
Such  cases,  however,  are  nearly  always  epilepsy,  with  brachycardia  as  a 
prominent  symptom,  appearing,  for  example,  as  an  aura. 

Diagnosis. — Unless  the  diagnosis  of  brachycardia  be  based  upon  a 
count  made  at  the  heart,  error  may  result,  as  in  certain  conditions  a 
pulse  wave  may  not  appear  at  the  wrist  as  a  result  of  every  ventricular 
contraction.  Dehio,  of  Dorpat,  has  proposed  the  use  of  atropine  as  a 
means  of  differentiating  brachycardia  from  irritation  of  the  pneumogas- 
tric from  cases  dependent  upon  a  lesion  of  the  automatic  motor  appa- 
ratus of  the  heart.  This  drug  paralyzes  the  motor  nerve  endings  of  the 
vagus  in  the  heart.  Consequently,  in  those  cases  of  brachycardia  caused 
by  irritation  of  the  bulbar  vagus  centre  of  the  terminations  of  the  nerves 
in  the  heart,  atropine  administered  hypodermatically  will  cause  the 
pulse  to  rise  in  frequency. 

Prognosis. — The  prognostic  significance  of  a  brachycardia  depends 
upon  the  cause.  When  associated  with  degenerative  changes  in  the  myo- 
cardium and  aorta,  or  with  central  nervous  affections,  the  prognosis  is 
especially  unfavorable. 

ARRHYTHMICAL  DISTURBANCES  OF  THE 

HEART. 

Disturbance  of  the  cardiac  rhythm  is  not  an  unusual  symptom  of 
both  functional  and  organic  affections  of  the  heart.    Such  a  departure 


Digitized  by 


Google 


130        ARRHYTHMICAL  DISTURBANCES  OF  THE  HEART 

from  the  normal  easy  rhythmical  action  of  the  heart  is  designated 
arrhythmia.  Irregularity  in  volume  may  occur,  as  well  as  in  time. 
Irregularity  of  this  character  is  not  always,  however,  of  pathological 
importance,  as  there  are  persons  who  present  this  symptom  even  for 
years,  and  yet  whose  hearts  appear  perfectly  normal.  In  such  individuals 
the  cause  of  the  abnormality  is  evidently  neurotic.  In  some  it  is  a 
constitutional  idiosyncrasy,  and  cannot  be  related  even  to  demonstrable 
nervous  causes.  It  cannot,  therefore,  be  always  considered  as  a  symptom 
of  serious  import.  Such  influences  as  excessive  emotion,  anxiety,  fright, 
pain,  indigestion  and  prostration  may  excite  it  through  their  influence 
upon  the  general  nervous  apparatus.  It  may  occur  in  association  with 
diseases  of  the  brain,  stomach,  liver,  kidneys,  and  with  gout,  rheumatism, 
and  various  diathetic  conditions.  Most  important  are  the  various  organic 
heart  lesions  which  lead  to  enfeeblement.  In  all  cases  a  careful  explora- 
tion should  be  made,  and  if  the  impulse  is  weak  and  evidences  of  struc- 
tural alterations  are  to  be  had,  the  condition  is  one  of  gravity. 

It  is  necessary  to  define  certain  varieties  of  arrhythmia,  some  of  which 
have  but  recently  been  described  in  medical  literature.    The  word  inter- 


a  h 

Fio.  13.— <i.  Abbhythbmia.    6.  Same  Pulse  Three  Days  Later,  after 

Taking  Strophanthus  and  Glokoin. 

mission  has  been  generally  applied  to  the  dropping  of  a  pulse  beat.  Such 
a  loss  of  a  pulse  wave  at  tne  wrist  may  or  may  not  be  attended  by  an 
absence  of  the  ventricular  contraction.  If  absent,  the  word  deficimce  is 
then  of  more  correct  application.  The  disparity  sometimes  existing 
between  the  heart-beats  counted  in  the  radial  artery  and  at  the  apex,  is 
due  to  a  feeble  ventricle  which  is  not  capable  at  every  contraction  of  fill- 
ing the  arteries  suflBciently  to  excite  an  appreciable  expansion  or  pulse. 
Embryocardia  or  foetal  rhythm  is  a  term  applied  by  Huchard  to  a  condition 
represented  by  a  shortening  of  the  "  long  pause  '*  and  by  identical  char- 
acter of  the  two  sounds  of  the  heart.  The  heart's  action  is  then  com- 
pared to  the  ticking  of  a  watch  or  to  the  action  of  the  foetal  heart.  It  is 
a  condition  dependent  upon  serious  forms  of  disease,  i.  €.,  dilated  heart, 
the  late  stages  of  Graves'  disease,  and  various  protracted  febrile  conditions 
such  as  typhoid  fever.  An  excessively  rapid  heart  action  from  any  cause 
may  resemble  embryocardia,  but  it  is  claimed  by  many  observers  that 
the  two  sounds  of  the  heart  may  be  distinguished,  even  with  a  rate  as 
high  as  two  hundred  per  minute.  This  assertion  appears  to  me  as  of  doubt- 
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ful  trath.    Embryocardia  indicates  a  high  grade  of  cardiac  weakness 
and  loss  of  arterial  tension.    Sansom   rather  suggests  its  dependence 


Figs.  14, 16  avb  16,— Examples  of  Arrhtthkmii.. 

upon  myocarditis.    The  significance  of  this  symptom  is  of  the  worst  pos- 
sible character.    It  warrants  the  gravest  prognosis. 

Ptikua  paradazicua.    Kussmaal  described  this  peculiar  weakening  of 


Pio.  17. — Ibbsoulab  Pulbb  in  Cask  of  ExTENSiyx  Valvxji«ab  and  Mtocabdiai. 

DlSBASB  IK  PaTIKNT  WITH  SXNIU  QaNORSNB.     O.  TwO   DAT8  BsFOKB 

DeAth.    6.  Evening  Before  Death. 

the  pulse,  even  to  extinction,  during  inspiratory  efforts.    It  is  associated 
with  pericarditis  during  the  stage  of  effusion.    At  one  time  it  was  sup- 
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posed  to  indicate  pericarditis  with  the  development  of  fibrous  material 
at  the  base  of  the  heart  about  the  large  vessels,  but  further  observation 
has  shown  it  to  be  associated  with  many  pathological  conditions.  It  may 
be  observed  as  a  physiological  state. 

"  Cantering"  ov  ''gaMop  rhythm,"  so  named  on  account  of  the  resem- 
blance of  the  rhythm  of  the  heart  sounds  to  the  footfalls  of  a  cantering 
horse,  is  characterized  by  a  splitting  of  the  first  or  more  frequently  of 
the  second  sound.  The  time  of  appearance  of  this  supplemental  sound 
differs.  It  may  follow  the  second  or  precede  the  first  sound,  being  sepa- 
rated from  either  by  a  very  short  interval.  Another  feature  is  the 
change  of  relationship  to  the  heart  sounds  which  may  take  place,  t.  e,,  it 
does  not  always  retain  a  fixed  relationship  to  the  normal  sounds  in  any 
given  case.  The  condition  does  not  differ  from  what  is  commonly  de- 
scribed as  "  reduplication  "  of  heart  sounds.  Like  most  digturbancee  of 
rhythm  it  may  be  found  in  perfectly  healthy  persons.  In  its  typical 
form  it  attends  upon  profound  ansemia,  cases  of  Bright's  disease 
associated  *with  arterio-sclerosis,  dilatation  of  •the  heart,  myocardial 
degeneration  during  the  acute  infectious  diseases,  and  especially,  typhoid 
fever.  It  is  always  distinguishable  in  its  greatest  intensity  at  the  apex. 
Potain,  who  studied  this  rhythmical  disorder  with  care,  states  that  the 
sound  is  diastolic  and  produced  by  the  tension  of  the  ventricular  wall 
resulting  from  the  filling  of  that  chamber.  The  lessened  extensibility  of 
the  ventricle  incident  to  hypertrophy,  as  seen,  for  instance,  in  Bright's 
disease,  or  to  exhausted  muscular  tone,  l^ds  to  a  more  ready  response  to 
intraventricular  tension.  This  peculiar  rhythm  is  heard  in  cases  in 
which  the  "  elastic  resistance  of  the  ventricular  wall  is  in  exceiss  of  its 
muscular  tonicity."  The  gallop  rhythm  is  of  grave  import,  especially  in 
chronic  Bright's  disease. 

The  6i-  or  trigeminal  rhythm  is  the  separation  of  the  heart-beats  into 
groups  of  two  or  three.  The  first  beat  after  the  long  pause  is  usually 
stronger  than  the  succeeding  ones,.  It  is  found  in  many  affections  of  the 
heart,  especially  in  mitral  disease.  Rarely,  an  alternation  of  ventricular 
contractions  of  different  degrees  of  intensity  results  in  alternate  strong 
and  weak  pulses. 

Ddirium  cordis  is  applied  to  a  condition  of  extreme  irregularity  in 
which  a  variety  of  rhythmical  disturbances  of  the  heart's  action  is 
manifested. 

Treatment. —  Bradycardia  and  arrhythmia  being  symptoms  depen- 
dent upon  a  variety  of  pathological  conditions,  but  little  can  be  said  of 
their  treatment  per  se.  In  each  case  the  primary  disease  must  be  studied 
and  the  therapeutic  measures  applied  accordingly. 

EXOPHTHALMIC  GOITRE. 

Synonyms,— Basedow's  disease ;  Graves' disease ;  tachycardia  vaso- 
motoria ;  Flajani's  disease. 
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Definition. — A  disease  of  uncertain  pathology,  characterized  clini- 
cally by  goitre,  exophthalmos,  and  rapid  cardiac  action. 

Etiology. — Until  the  pathology  of  exophthalmic  goitre  has  been 
determined  positively,  the  ejtiology  of  the  disease  must  remain  in  ob- 
scurity. Certain  factors  apparently  bear  a  causative  relation  in  indi- 
vidual cases,  but  the  part  they  play  in  the  production  of  this  aflfection 
is  unknown.  No  age  is  exempt  from  the  disease  excepting  that  of 
infancy.  The  majority  of  cases  are  observed  in  subjects  between  the  ages 
of  twenty  and  thirty  years.  The  occurrence  of  exophthalmic  goitre  in 
children  is  occasionally  noted.  Women  are  far  more  frequently  affected 
than  are  men,  probably  in*  the  proportion  of  six  to  one.  This  is  un- 
doubtedly due  to  the  neurotic  habit  of  females,  for  it  has  been  observed 
that  nervous  influences  are  frequently  assigned  as  the  origin  of  the  malady. 
Thus,  cases  have  arisen  from  depressing  emotions  and  fright,  grieJ',  anger, 
worry,  and  ovarian  disease.  Heredity  seems  to  play  but  an  unimportant 
part,  if  we  except  the  transmission  of  a  neuropathic  constitution.  Depress- 
ing physical  agencies  acting  on  such  subjects,  notably  anaemia  and  exhaust- 
ing discharges,  have  accounted  for  some  cases.  Pepper  attaches  consider- 
able importance  to  the  influence  of  marked  gastro-intestinal  catarrh.  Of 
late  years  the  theory  that  exophthalmic  goitre  is  the  result  of  overactivity 
of  the  thyroid  gland  has  been  promulgated,  and  has  had  ardent  advocates 
in  Johnston  and  Murray  of  England. 

Pathology  and  Morbid  Anatomy. — So  far  no  morbid  changes  that 
can  be  regarded  as  pathognomonic  have  been  discovered  post-mortem. 
The  enlargement  of  the  thyroid  gland  is  regarded  as  the  most  important 
sign,  but  even  this  presents  no  regularity  as  to  its  degree.  Section  of  the 
gland  shows  that  it  is  the  vascular  tissues  that  are  mainly  affected.  The 
bloodvessels  are  generally  enlarged ;  indeed  they  have  been  described  as 
cavernous. 

The  cause  of  the  exophthalmos  has  not  been  positively  determined. 
Different  authorities  have  attributed  it  to  increased  vascularity  of  the 
tissues  behind  the  eyeball,  post-ocular  oedema,  and  to  contraction  of  the 
involuntary  muscular  fibres  attached  to  the  intraorbital  membrane  which 
covers  the  spheno-maxillary  fissure. 

The  cardiac  symptoms  have  been  explained  by  a  supposed  lesion  of 
the  sympathetic  nervous  system.  The  theory  that  exophthalmic  goitre 
is  a  disease  of  the  sympathetic  nervous  system  still  remains  the  most 
popular.  In  its  favor  is  the  fact  that  pathologists  have  found  various 
changes  therein,  but  these  have  not  been  sufficiently  frequent  to  make 
their  relation  to  the  disease  certain.  Lesions  in  the  medulla  have  been 
observed,  but  these  likewise  are  inconstant.  ^  Hale  White  reports  one  case 
in  which  he  observed  hsemorrhages  in  the  floor  of  the  fourth  ventricle. 
Filehne  produced  the  disease  experimentally  by  division  of  the  restiform 
bodies.    Johnston  and  Murray  have  plead  for  a  thyroid  origin  for  the 
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disease,  basing  their  opinion  on  the  marked  symptomatic 
tween  exophthalmic  goitre  and  myxoedema,  the  latter  havirj 
tively  determined  to  be  the  result  of  deficient  or  absent  thyr< 
^  Symptomatology.— The  symptoms  of  exophthalmi< 
nearly  always  of  gradual  onset.  Exceptionally,  however, 
have  been  observed,  the  most  notable  of  which  is  that  report 
in  which  rapid  cardiac  action  came  on  suddenly,  and  the  pa 
three  days'  time.  As  already  stated,  the  cardinal  symptoms  of 
are  the  goitre,  the  exophthalmos,  and  the  rapid  cardiac  actioi 
of  these  may  constitute  the  first  evidence  of  disease.  Obtrus 
symptoms  should  appear,  they  often  escape  notice,  the  pati< 
treatment  in  order  to  be  relieved  of  an  unusual  weakness  o\ 
nervousness.  It  is  said,  we  can  have  exophthalmic  goitre  \ 
exophthalmos ;  i.  6.,  only  the  goitre  and  the  rapid  heart  ac 
noted.  Cases  are  reported  too,  in  which  the  rapid  cardiac  acti 
exophthalmos  are  present,  but  not  the  goitre. 

The  goitre  is  always  of  gradual  onset.    The  enlargement  i 
portions  of  the  gland,  often,  however,  one  side  more  than  the 
has  been  observed  as  a  matter  of  some  interest  that  the  exoph 
usually  more  marked  on  the  side  corresponding  to  the  greate 
enlargement.    The  goitre  varies  in  size  from  day  to  day,  and  is 
the  most  pronounced  when  the  cardiac  symptoms  are  most  p 
Palpation  of  the  tumor  reveals  a  well-marked  pulsation  and 
quently  a  distinct  thrill,  which  is  synchronous  with  the  he 
Stethoscopic  examination  discloses  a  blowing  murmur,  which 
regards  as  absolutely  pathognomonic  of  exophthalmic  goitre,  f 
found  it  present  in  all  cases,  and  as  regularly  absent  in  enlarges 
from  any  other  cause.     It  occurs  independently  of  any  cardiac 
and  is  due  to  the  irregular  dilatation  of  the  arteries  of  the  gla 
In  very  many  cases,  the  goitre  is  so  small  as  to  be  recognized  or 
a  special  search  is  made  for  it. 

The  exophthalmos  is  the  symptom  which  appeals  most  pror 
to  the  friends  of  the  patient.  Like  the  goitre,  it  varies  from  da; 
Both  eyes  are  affected,  one  sometimes  more  than  the  other.  Or 
the  protrusion  of  the  eyeballs  is  not  very  great.  Exceptio 
assumes  such  a  high  grade  that  the  lids  are  unable  to  close  c 
balls  and  destruction  of  the  organ  of  vision  follows.  In  sti 
extreme  cases  the  ball  is  extruded  from  the  orbit.  This  exophi 
presents  certain  important  features  separating  it  from  promine 
balls  arising  from  other  causes.  First  of  these  is  von  Graefe 
When  the  patient  is  directed  to  look  downward,  it  is  observed  tl 
upper  eyelid  does  not  drop  in  proportion  to  the  downward  excur 
the  eye,  and  a  more  or  less  marked  line  of  sclerotic  is  ^een  bet\v( 
palpebraf  edge  and  the  margin  of  the  cornea.    By  many  this  symf 
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regarded  as  pathognomonic, incorrectly  however.  It  is  occasionally  absent 
in  cases  of  exophthalmic  goitre  and  according  to  Sharkey  is  occasionally 
encountered  as  a  symptom  of  other  conditions.  Stellwag  observed  that 
in  many  cases  the  normal  winking  movements  of  the  eyelids  are 
restrained,  and  Mobius  called  attention  to  a  diminution  in  the  power  of 
convergence.  Pupillary  disturbances  are  sometimes  observed.  Usually 
the  pupils  are  found  dilated  and  reacting  normally  to  light.  Sometimes 
they  are  unequal.  Donders  observed  that  a  vascular  murmur,  resem- 
bling the  placental  bruit,  could  be  heard  by  the  aid  of  the  stethoscope  in 
the  orbit.  The  cornea  is  sometimes  more  or  less  insensitive,  owing 
probably  to  insufficient  lubrication  with  the  tears.  The  ophthalmoscope 
shows  pulsation  of  the  retinal  arteries. 

The  circulatory  symptoms  are  generally  the  ones  which  direct  the 
patient's  attention  to  the  necessity  of  seeking  treatment.  Some  physi- 
cians say  that  they  may  constitute  the  only  phenomena  of  some  cases. 
Others  assert  that  the  failure  to  observe  an  associated  goitre  is  the  result 
of  deficient  powers  of  observation.  The  most  prominent  circulatory 
symptom  is  violent  attacks  of  palpitation  during  which  the  heart  beats 
rapidly  and  forcibly.  In  marked  cases  the  pulse-rate  may  reach  as  high 
as  180  per  minute.  In  the  early  stages  the  apex  beat  is  found  at  the 
normal  point ;  but  with  long  continuance  of  the  disease,  dilatation  of 
the  heart  ensues,  and  with  it  all  the  gr&ve  phenomena  of  that  condition. 
Auscultation  reveals  the  presence  of  a  soft  systolic  murmur  at  the  base 
of  the  heart.  The  pulsations  in  many  of  the  arteries  are  visible.  Some- 
times murmurs  are  heard  over  the  jugular  veins.  Pulsations  of  the 
abdominal  aorta  are  sometimes  visible. 

Besides  the  cardinal  symptoms  of  exophthalmic  goitre,  other 
clinical  phenomena  are  noted  with  sufficient  constancy  to  make  them 
important  parts  of  the  symptomatic  picture.  One  of  these  is  tremor. 
This  is  almost  invariably  present.  It  consists  of  a  very  fine  tremulous 
movement,  aggravated  under  any  excitement.  In  some  cases  it  is  so 
slight  as  to  be  observed  only  when  attention  is  directed  to  it.  In  others, 
it  constitutes  the  main  source  of  annoyance.  Some  say  it  may  be 
coarse  and  jerky  in  character,  but  I  have  never  observed  the  tremor 
having  such  character. 

In  women  menstrual  disturbances  are  nearly  ^alway  present,  the 
patient  passing  month  after  month  without  the  accustomed  flow  assert- 
ing itself. 

Very  many  cases  have  local  or  general  oedema  as  a  symptom.  This 
phenomenon  is  observed  more  particularly  about  the  eyes.  Abdominal 
dropsy  sometimes  occurs,  and  in  association  with  the  amenorrhoea,  may 
give  rise  to  unjust  suspicions.  The  oedema  is  ofiered  as  the  explanation 
of  a  symptom  of  exophthalmic  goitre  to  which  attention  was  first  called 
by  Charcot,  namely,  diminished  electrical  resistance  of  the  body,  a  symp- 
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torn  which  appears  to  be  one  of  diagnostic  interest  rather  than  one  of 
great  practical  value,  for  usually  the  case  can  be  recognized  without 
resort  to  the  battery. 

The  chest  expansion  is  deficient,  a  symptom  first  described  as  be- 
longing to  this  disease  by  Bryson. 

This  symptom,  regarded  by  Bryson  as  pathognomonic,  has  been 
quite  recently  exploded  by  extensive  experiments,  which  tend  to  prove 
that  the  diminished  chest  expansion  is  simply  a  part  of  a  general  mus- 
cular weakness.  Other  muscles  show  proportionate  weakness  in  exoph- 
thalmos. 

Some  patients  complain  of  morbid  sensations  of  heat  and  flushing 
and  local  and  general  sweatings  brought  on  by  slight  exertions  or  emo- 
tions. Owing  to  the  neurotic  habit  of  the  patient  almost  any  of  the 
symptoms  observed  in  neurasthenia  occur,  and  may  indeed  prove  one  of 
the  main  sources  of  annoyance. 

Diagnosis. — Sufficient  has  already  been  said  to  suggest  the  diag- 
nostic difficulties  surrounding  the  recognition  of  exophthalmic  goitre. 
Every  case  of  tachycardia  should  be  thoroughly  examined  lest  a  slight 
exophthalmos  or  goitre  escape  observation.  An  ordinary  parenchyma- 
tous goitre,  if  of  large  size,  may  by  pressure  on  the  nerves  of  the  neck 
produce  cardiac  disturbances  which  will  suggest  the  possibility  of  the 
case  being  one  of  exophthalmic  goitre. 

Prognosis. — The  prognosis  of  this  disease  is  ordinarily  held  to  be 
unfavorable,  but  few  cases  recovering.  This  is  probably  true  when  treat- 
ment has  been  neglected  until  the  heart  has  undergone  dilatation.  Un- 
der any  circumstances  the  disease  pursues  a  chronic  course,  several  years 
elapsing  before  even  an  approximate  cure  is  obtained.  Recourse  to  the 
measures  about  to  be  recommended  will  most  assuredly  bring  about  far 
better  results  than  those  claimed  by  Pepper,  namely  20  to  25  per  cent,  of 
recoveries. 

Treatment. — Probably  the  most  important  element  in  the  treatment 
of  exophthalmic  goitre  is  rest.  How  nearly  complete  it  should  be  in 
individual  cases,  the  physician's  judgment  only  can  decide.  When  the 
temperament  of  the  patient  will  permit  of  it,  absolute  rest  in  bed  for 
many  weeks  will  prove  best.  When,  however,  the  enforced  idleness 
causes  the  patient's  'mind  to  dwell  altogether  too  much  on  the  ailment, 
modifications  of  the  rest  treatment  are  necessary.  In  no  case  is  it  safe 
for  the  patient  to  go  about  his  or  her  duties  regardless  of  the  illnejss.  It 
is  really  remarkable  to  note  the  wonderful  influence  absolute  rest  has 
upon  the  pulse-rate  and  the  general  symptoms  giving  rise  to  discomfort. 

The  diet  of  these  patients  should  be  nutritious.  Eggs,  milk,  meat 
and  other  nutritious  articles  are  relied  on.  Schnaubert  recommends 
a  diet  of  skimmed  milk,  and  reports  successful  cases  treated  by  this 
measure.    The  chronicity  of  the  complaint  necessarily  makes  such  a 
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treatment  decidedly  irksome.  Moreover,  there  is  really  but  little  to  be 
gained  from  it,  when  the  patient  can  take  ordinary  good  food  with  relish 
and  without  disordering  digestion. 

If  the  patient  is  kept  at  absolute  rest,  general  nutrition  and  diges- 
tion will  be  greatly  aided  by  the  daily  employment  of  general  massage. 

Moral  treatment  is  all  important,  as  it  is  in  all  neurotic  affections. 
Emotional  influences  must  be  removed  as  much  as  possible.  Sight  must 
not  be  lost  of  the  fact  that  the  disease  may  originate  in  fright,  grief  or 
other  agencies  exerting  a  depressing  influence.  Many  times  it  may  prove 
advisable  to  send  the  patient  away  from  home,  always,  however,  to  a  quiet 
place. 

Hydrotherapy  finds  a  place  of  some  importance  in  the  therapeutics 
of  this  disease.  Cold  sponge  baths  each  morning  followed  by  brisk  fric- 
tion are  invaluable.  Dana,  however,  advises  tepid  bathing  and  the  daily 
use  of  the  spinal  ice-bag.  Nothnagel  and  others  strongly  recommend 
the  application  of  cold  over  the  region  of  the  heart  as  the  most  efficient 
agent  against  the  dyspnoea  which  occasionally  becomes  a  source  of  great 
suflfering.  Gowers  advises  for  the  saipe  symptom,  derivatives,  as  "  hip 
baths,"  and  mustard  plasters  to  the  feet,  with  cold  to  the  thyroid  (if  its 
enlargement  is  sufficient  to  be  a  cause  of  dyspnoea). 

The  general  impression  concerning  the  influence  of  pregnancy  on 
patients  with  exophthalmic  goitre  is  that  the  latter  disease  is  favorably 
influenced  thereby.  Some  French  physicians  have  even  advised  pregnancy 
as  a  means  of  treatment.  Hutchinson  says  that  the  disease  never  occurs 
during  pregnancy.  Habershon,  however,  reports  a  case  in  which  preg- 
nancy apparently  excited  the  disease. 

The  removal  of  nasal  hypertrophies  has  acted  curatively  in  a  few 
cases.  Hack  reports  a  case  of  exophthalmic  goitre  in  a  mouth  breather. 
He  cauterized  the  mucus  membrane  of  one  nasal  cavity.  On  the  follow- 
ing day  the  exophthalmos  on  the  corresponding  side  had  greatly  dimin- 
ished. The  operation  was  then  repeated  on  the  opposite  side,  with  equally 
favorable  result  The  case  was  thus  cured.  Massholder  has  cured  one  case 
by  the  treatment  of  nasal  hypertrophy. 

Electricity  is  a  valuable  adjuvant.  The  methods  of  application  vary 
greatly,  according  to  the  operator.  The  best  results  are  to  be  obtained  by 
the  method  recommended  by  Rockwell.  He  places  the  ''  cathode  over  the 
cilio-spinal  centre  above  the  seventh  cervical  vertebrae,  and  the  anode  in 
the  auriculo-maxillary  fossa,  gradually  drawing  the  latter  (after  a  few 
minutes  of  stabile  treatment)  along  the  inner  border  of  the  sterno-cleido 
muscle  to  its  lower  extremity.  The  second  step  in  this  process  consists  in 
removing  the  anode  to  the  position  occupied  by  the  cathode  and  placing 
the  latter  over  the  solar  plexus,  using  for  a  minute  or  so  longer  a  greatly 
increased  strength  of  current.  In  one  case,  failing,  after  considerable 
effort,  to  accomplish  more  than  a  very  moderate  degree  of  amelioration, 
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he  made  use  of  currents  that  were  rapidly  increased  every  few  seconds 
with  considerable  benefit."  While  this  treatment  is  the  one  we  usually 
employ,  others  are  recommended  by  competent  authority,  and  for  the  sake 
of  completeness  deserve  mention.  Leslie  Phillips  cured  one  case  by  one 
sub-aural  galvanization,  using  a  current  of  seven  milliamperes  for 
ten  minutes  daily.  Suckling  prefers  galvanization  of  the  cervical  sym- 
pathetic. Vigoureux  believes  in  faradism,  and  lays  down  the  following 
explicit  directions:  (1)  A  large  electrode  from  7  to  8  c.  m.  in  diameter 
is  applied  to  the  inferior  part  of  the  neck  posteriorly,  and  is  held  in  posi- 
tion by  means  of  a  band.  The  other  electrode  is  olive-shaped  or  button- 
shaped,  and  less  than  1  c.  m.  in  diameter,  and  is  connected  with  the  posi- 
tive pole  of  the  battery.  This  electrode  is  applied  behind  the  angle  of 
the  jaw  in  front  of  the  sterno-mastoid  muscle,  and  is  made  to  press  upon 
the  carotid  artery.  The  application  is  made  during  a  minute  and  a  half, 
and  is  then  transferred  to  the  opposite  side,  where  it  is  continued  for  the 
same  length  of  time.  (2)  The  small  electrode  is  then  passed  lightly  over 
both  orbiculares  palpebrarum  in  turn.  (3)  The  olive  electrode  is  now 
replaced  by  a  plate  4  c.  m.  in  diameter,  and  is  applied  to  the  thyroid 
tumor.  (4)  The  next  electrode  is  now  rendered  positive  and  is  applied 
to  the  prsecordial  space  in  the  third  intercostal  space  to  the  left  of  the 
sternum,  and  the  current  should  be  suflBciently  strong  just  to  eicite  fibril- 
lary contractions.  The  application  is  made  for  two  or  three  minutes. 
The  seances  are  repeated  every  second  day.  Cardew  describes  a  treat- 
ment which  he  leaves  to  the  patient's  attendants.  He  gives  his  princi- 
ples in  a  few  words,  as  follows:    (1)  Galvanism  is  superior  to  faradism. 

(2)  Very  weak  current  strength  (two  to  three  milliamperes)  is  suflBcient. 

(3)  Each  application  should  last  six  minutes.  Frequent  applications 
(three  times  a  day)  should  be  made.  (4)  The  anode  should  be  placed  over 
the  nape  of  the  neck,  the  centre  of  its  lower  border  corresponding  to  the 
seventh  cervical  spinous  process,  and  be  held  firmly  in  that  position 
during  the  application.  The  cathode  should  then  be  moved  up  and  down 
the  side  of  the  neck  from  the  mastoid  process  along  the  course  of  the  great 
nerves.  The  cases  reported  by  Cardew  show  conclusively  the  value  of  his 
method,  which,  after  all,  is  but  a  modification  of  that  of  Rockwell  sim- 
plified for  lay  administration  of  the  current. 

As  to  medicines,  digitalis,  iodide  of  potassium,  and  most  of  the  reme- 
dies recommended  by  the  old  school  are  absolutely  inefficient.  Lycopua 
will  probably  be  found  to  be  the  most  eflScient  medicine  in  the  majority 
of  cases.  It  is  best  administered  in  the  mother  tincture,  five-drop  doses 
being  given  every  three  hours.  Under  its  use  the  heart  action  is 
often  quieted,  and  the  general  condition  of  the  patient  improves.  This 
remedy  was  first  recommended  by  Hale  many  years  ago,  and  was  highly 
praised  by  Lilienthal. 

From  a  symptomatic  standpoint  many  cases  will  call  for  sulphur^ 
which  will  often  alleviate  the  symptoms  for  which  it  is  given. 
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For  the  violent  palpitations  with  congestions,  aurum  is  a  good 
remedy,  especially  if  mental  depression  is  a  prominent  feature  of  the 
case.  Nitrite  of  amylj  glonoin  and  pUocarpin  are  adapted  to  the  morbid 
flushings  and  sweatings.  Iodine  is  suited  to  cases  in  which  goitre  is  well 
marked,  and  the  heart  has  undergone  hypertrophy.  The  patient  is  irrita- 
ble and  nervous ;  vertigo,  cerebral  congestions,  hysterical  manifestations, 
epistaxis,  excessive  hunger,  emaciation,  tremor,  fainting  and  debility  are 
additional  indications  for  its  use.  BeUado^ina^ferTum^arsenicum^  baryta 
carb,,  the  cakareas,  and  conium  may  be  called  for  by  the  symptoms  of 
individual  cases. 

ANGINA  PECTORIS. 

Definition. — The  term  angina  pectoris  is  properly  applied  to  an 
affection  of  the  heart,  the  most  important  features  of  which  are  parox- 
ysms of  violent  pain  in  the  cardiac  region  with  extension  of  the  same  to 
various  neighboring  localities,  oppression  of  the  chest  and  fear  of  im- 
pending death.  At  the  same  time  it  must  be  borne  in  mind  that  angina 
pectoris  may  be  symptomatic  of  quite  a  variety  of  morbid  affections  of 
the  heart  and  its  vessels,  especially  those  in  which  changes  in  the  root  of 
the  aorta  and  coronary  arteries  are  marked. 

Etiology  and  Morbid  Anatomy. — Angina  pectoris  was  first  de- 
scribed by  Heberden,  in  1796,  by  whom  it  was  given  the  name  of  breast 
pang.  Since  his  day  it  has  been  carefully  investigated  by  numerous 
clinicians,  and  yet  it  can  hardly  be  said  that  we  at  the  present  time  are 
at  all  conversant  with  its  etiology  and  pathology.  Quite  a  variety  of 
synonyms  based  on  hypotheses  as  to  the  causes  of  the  disease  have  been 
employed,  e.g.j  stenocardia  and  neuralgia  of  the  heart,  but  these  are  now 
obsolete. 

As  already  intimated,  there  is  still  a  considerable  diversity  of 
opinion  as  to  the  essential  character  of  angina  pectoris.  One  theory 
claims  that  it  is  due  to  spasm  of  the  heart  musde,  and  the  pain  therefore 
of  muscular  origin ;  but  this  idea  seems  to  be  negatived  by  the  regu- 
larity of  the  heart's  action  during  an  attack,  as  well  as  by  the  absence  of 
any  post-mortem  evidence  of  such  a  condition  of  spasm.  Another 
theory,  the  neurosalj  is  almost  equally  open  to  objection,  the  majority  of 
cases  of  angina  pectoris  occurring  in  men,  while  neurotic  troubles  are  of 
far  more  frequent  Occurrence  in  women.  A  vaso-motor  form  of  angina 
pectoris  has  been  described  by  Nothnagel.  This  author  attributes  the 
pain  to  tension  of  the  ventricular  walls  induced  by  a  general  vascular 
spasm.  The  contraction  of  the  peripheral  arteries  leads  to  a  sense  of 
stiffness,  cyanosis  marked  even  in  the  extremities,  and  low  temperature. 
While  the  existence  of  cases  of  this  character  is  possible,  and  many  of 
their  prominent  features  are  also  characteristic  of  typical  angina,  they 
must  be  regarded  as  of  rare  occurrence.    The  most  recent  view,  to  the 
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effect  that  angina  pectoris  is  the  result  of  a  neurUis  involving 
plexus,  has  much  to  support  it.  Traube,  supporting  the  opii: 
paroxysms  are  due  to  extreme  tension  of  the  ventricular  wa 
quence  of  an  acute  dilatation,  and  usually  associated  with 
the  coronary  arteries,  held  that  the  pain  resulted  from  the  str< 
tension  of  the  nerves  in  the  muscular  substance. 

An  enumeration  of  the  pathological  conditions  associate 
oxysms  of  angina  would  represent  the  entire  morbid  anat 
heart.  The  most  frequently  encountered  lesions  are  those  of  th 
arteries,  arterio-sclerosis,  fatty  degeneration  of  the  heart  (a 
often  associated  witli  diseased  coronary  arteries),  valvular  dis< 
heart  (especially  aortic  incompetence),  aneurism,  and  lesions  of 

A  consensus  of  the  most  recent  opinions  respecting  the 
of  angina  pectoris  seems  to  locate  the  disease  in  the  ganglioi 
of  the  heart.  The  cardiac  plexus  located  behind  and  below 
arch,  and  which  sends  filaments  to  the  coronary  arteries,  is  c 
as  of  especial  importance  in  this  connection.  The  localizatic 
disease  at  this  point  accounts  for  the  frequent  association  c 
pectoris  with  disease  of  the  coronary  arteries  and  aorta.  Th< 
the  cardiac  plexus  is  composed  of  fibres  from  both  the  syn 
system  and  the  vagus,  and  thus  becomes  intimately  associat 
various  neighboring  nerve  tracts ;  this  readily  explains  the  m 
localities  into  which  the  pain  radiates.  Marked  lesions  of  the 
apparatus  of  the  heart  have  not  as  yet  been  reported  frequently 
to  make  it  clear  that  angina  pectoris  is  due  to  anatomical  chs 
these  structures,  but  many  observers  have  reported  congestions, 
rated  connective  tissue,  infiltrations  of  the  connective  tissue  wit! 
corpuscles,  in  fact  the  evidences  of  a  neuritis.  Pressure  by  ei 
glands  is  not  a  rare  feature.  Beginning  degeneration  of  nerve 
and  granular  and  pigmentary  degeneration  of  the  ganglionic  c 
the  septum  between  the  auricles,  were  observed  by  Putjakin. 

According  to  Peter  the  old  but  recently  revived  theory  that  f 
pectoris  is  due  to  an  obstructive  lesion  of  the  coronary  arteries,  or 
absence  of  such  lesion  to  spasm  of  the  coronaries,  is  founded 
erroneous  observations,  usually,  to  the  overlooking  of  an  aortitis  oi 
aortitis. 

Gout,  and  all  that  that  term  implies,  i.  6.,  heredity,  high  living 
sedentary  habits,  are  credited  by  all  authorities  as  possessing  an  impo 
etiological  relationship  to  angina  pectoris.  Rheumatism  does  not 
to  be  a  very  important  etiological  factor,  for  Sutton  states  that  he 
never  met  a  case  of  angina  with  rheumatic  changes  in  the  valves. 

Age  and  sex  undoubtedly  are  important  predisposing  factors, 
the  disease  is  very  rare  in  women,  nor  is  it  likely  to  occur  prior  to 
forty-fifth  year. 
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Paroxysms  seem  to  be  excited  by  cold,  violent  exertion,  and  mental 
excitement.  Some  observers  think  they  are  apt  to  occur  when  patients 
are  falling  asleep.  Still  they  may  appear  at  any  time,  and  may  even 
arouse  the  patient  from  sleep.  Sometimes  angina  pectoris  occurs  in 
conjunction  with  hysteria,  epilepsy,  and  various  affections  of  the  nervous 
system,  and  following  certain  excesses,  as  overindulgence  in  alcohol  and 
tobacco. 

Reverting  to  the  relationship  of  angina  pectoris  and  gout,  one  is 
reminded  of  the  doctrines  of  Haig.  This  author,  possibly,  is  inclined 
to  attribute  too  much  importance  to  the  uric  acid  diathesis  as  a  disease- 
producing  factor;  at  the  same  time,  one  must  acknowledge  that  his 
views  are  very  appropriate  in  a  certain  line  of  cases.  The  influence  of 
uric  acid  in  the  causation  of  angina,  independently  of  the  existence  of 
actual  gouty  lesions,  is  probably  considerable.  Haig  states  that  other 
things  being  the  same,  arterial  tension  varies  with  the  amount  of  uric 
acid  circulating  in  the  blood.  He  contends  that  a  great  number  of 
observations  demonstrates  that  an  increase  in  the  alkalinity  of  the 
blood  leads  to  an  increase  in  the  amount  of  uric  acid,  attended  by  slow 
pulse,  increased  arterial  tension,  diminished  urine  and  relief  of  joint 
pains ;  but  produces  a  slow  circulation  in  the  brain,  languor,  depres- 
sion of  spirits,  and,  perhaps,  a  headache  or  convulsion.  Per  contra^ 
decrease  in  alkalinity  lessens  the  uric  acid  in  the  blood,  diminishes 
arterial  tension,  develops  pains  in  the  joints,  relieves  headaches,  and 
encourages  a  happier  mental  stat«.  He  also  further  states  that  the 
highest  state  of  acidity  is  reached  about  the  middle  of  the  night — from 
that  time  until  noon — which  accounts  for  the  occurrence  of  many  affec- 
tions dependent  largely  upon  the  uric  acid  diathesis,  in  the  early  part 
of  the  day. 

The  outcome  of  a  consideration  of  the  relationship  of  angina 
pectoris  to  morbid  changes  in  the  heart  suggests  that  it  is  a  group  of 
symptoms  which  may  often  appear  independently  of  a  demonstrable 
heart  lesion,  although  the  number  of  cases  of  this  character  must  neces- 
sarily diminish  with  the  adoption  of  more  painstaking  investigations 
into  the  minute  anatomy  of  the  cardiac  tissues.  In  this  class  of  cases, 
there  is,  therefore,  no  evidence  of  any  organic  defect.  Notwithstanding 
this,  attacks  may  be  frequent  and  may  terminate  life. 

A  second  group  of  cases  presents,  even  during  life,  full  evidences  of 
structural  disease  of  the  heart  of  a  most  varied  character.  It  should  be 
borne  in  mind,  on  the  other  hand,  that  every  one  of  these  structural 
changes  may  be  observed  without  a  clinical  history  of  paroxysmal  pain. 
We  must  therefore  conclude  with  Sutton,  as  even  minute  lesions  cannot 
be  demonstrated  in  some  instances,  ''that  not  in  gross  structural  changes, 
but  in  the  nervous  working  of  the  heart,  lies  the  cause  of  angina 
pectoris." 
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Symptoms. — The  rarity  of  typical  angina  and  the  absence  of  pre- 
monitions of  an  oncoming  attack,  as  well  as  the  usually  short  duration  of 
the  paroxysms,  renders  it  a  disease  seldom  witnessed  by  the  physician. 
As  already  intimated,  attacks  are  more  apt  to  appear  during  exercise, 
or  from  some  variety  of  mental  emotion.  The  onset  then  may  be  either 
sudden,  or  warning  symptoms  may  precede  the  pain.  The  first  and 
most  important  symptom  is  pain  of  a  peculiar  character,  which  is 
referred  by  the  patient  to  the  prsecordium,  and  is  accompanied  by  a 
sense  of  constriction.  The  characteristics  of  this  pain  are  graphically 
described  by  the  patients,  most  of  whom  consider  it  as  unlike  any  other 
kind  of  pain.  The  focus  of  greatest  intensity  is  stated  by  Sansom  to  be 
most  frequently  in  the  region  of  the  arch  of  the  aorta,  and  by  Eichhorst, 
to  be  beneath  the  lower  portion  of  the  sternum  and  the  region  of  the 
left  nipple.  The  pain  may  involve  the  whole  chest,  as  in  a  remarkable 
case  seen  by  me.  More  frequently,  however,  it  radiates  into  the  area  of 
distribution  of  the  brachial  plexus,  especially  the  left,  as  indicated  by 
pain  about  the  shoulder  and  in  the  arm.  An  epigastric  focus  is  not 
uncommon.  Extension  may  also  occur  into  the  neck, ''  even  into  the 
throat,"  the  abdomen,  and  the  testicles ;  indeed  there  is  scarcely  a  region 
of  the  body  to  ^y^hich  the  pain  has  not  been  reported  as  extending.  If 
the  patient  is  walking  at  the  time  of  the  onset  of  an  attack,  the  pain 
generally  brings  him  to  a  halt ;  he  is  apt  to  seize  some  object  as  if  for 
support  and  the  pale  countenance  presents  an  appearance  of  extreme 
distress  or  anguish.  There  may  be  a  horrible  sense  of  suffocation  and 
immobility  of  the  chest.  The  eyes  may  appear  staring  or  fixed,  and  the 
face  or  entire  body  may  be  bathed  in  a  clammy  sweat.  Vomiting  may 
occur.  The  pulse  is  generally  altered,  for  with  the  progress  of  the  attack, 
circulatory  failure  is  often  apparent.  With  the  beginning  of  a  paroxysm, 
tension  of  the  pulse  is  increased,  but  as  the  condition  progresses,  it  soon 
becomes  sub-normal.  The  rhythm  of  the  pulse  is  often  undisturbed 
and  slow.  Various  authors  hold  diverse  views  as  to  the  condition  of 
the  pulse.  According  to  Brunton,  who  has  made  extremely  valuable 
observations  in  this  connection,  there  is  often  a  pulse  of  sustained  high 
tension.  Broadbent  makes  the  pulse  variable  in  character.  It  may  be 
slow,  show  high  tension,  be  weak  or  irregular,  or  again  totally  unaffected. 
It  must  be  borne  in  mind,  however,  that  any  existing  heart  affections 
must  impress  their  individuality  on  the  pulse. 

Dyspnoea  may  be  present  or  absent,  more  frequently  the  latter. 

The  duration  of  a  paroxysm  varies  from  a  few  seconds  to  two  or 
three  minutes,  even  to  ten  or  fifteen  minutes  in  exceptional  cases.  Eich- 
horst says  that  paroxysms  may  even  last  for  several  hours.  With  relief 
of  the  paroxysm  may  come  vomiting,  eructations  of  gas,  or  the  passage 
of  large  quantities  of  urine  of  low  specific  gravity.  The  usual  condition 
of  health  is  recovered  within  a  few  hours  or  days,  according  to  the  sever- 
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ity  of  the  attack  and  the  general  condition  of  the  patient.  The  severity 
of  individual  paroxysms  presents  the  greatest  variations.  While  the 
suffering  is  often  extreme,  still  typical  cases  occur  in  which  all  the  symp- 
toms are  of  very  mild  intensity. 

Attempts  have  been  made  to  recognize  a  variety  of  forms  of  angina, 
but  our  knowledge  does  not  yet  appear  sufficiently  ripe  to  permit  of  any 
such  classification. 

Diagnosis. — A  paroxysm  of  angina  pectoris  is  usually  easy  of 
recognition.  Sometimes  a  difficulty  in  diagnosis  is  encountered  by  the 
very  close  simulation  of  the  disease  by  the  hysterical  variety.  In  the 
latter  form  the  symptoms  are  usually  developed  in  women  of  an  age 
which  is  strongly  opposed  to  true  angina.  Such  persons  are  of  a  neurotic 
character,  and  the  attacks  often  appear  with  a  regularity  not  common  to 
the  true  form.  The  long  continuance  of  the  attack,  which  is  accom- 
panied by  restless  excitement,  suggests  the  pseudo  variety. 

When  the  paroxysm  has  subsided  a  most  thorough  examination  of 
all  the  organs  should  be  made  and  any  disorder  of  function  corrected  as 
far  as  may  be  possible.  If  a  lesion  in  the  heart  or  its  environs  is  present, 
it  is  important,  if  possible,  to  ascertain  its  exact  character. 

A  variety  of  conditions  resemble  true  angina  pectoris.  Trousseau 
described  epileptiform  neuralgia,  an  affection  represented  by  severe 
chest  pain  and  distressing  dyspnoea,  followed  by  unconsciousness.  .  It 
may  result  in  death.  The  attack  is  preceded  by  a  warning  symptom 
analagous  to  the  epileptic  aura.  If  recovery  from  the  attack  takes  place, 
stigmata  or  vibices  similar  to  those  sometimes  seen  after  an  epileptic 
fit  may  be  observed  upon  various  portions  of  the  body. 

Various  neuralgise,  especially  gastralgia,  pleurodynia,  and  cardialgia, 
may  simulate  angina.  The  subjects  of  these  troubles  are  apt  to  be  hys- 
terical or  hypochondriacal,  dyspeptic  and  ansemic.  They  can  hardly  be 
mistaken  for  angina  pectoris  by  a  careful  observer.  Asthmatic  attacks 
of  a  sort  sometimes  observed  in  association  with  heart  lesions  marked 
by  difficult  breathing,  pain  in  the  prsecordial  region,  sudden  onset,  and 
sudden  cessation,  present  a  greater  similarity  than  the  preceding. 

Prognosis. — A  small  percentage  of  cases  of  angina  recover  entirely. 
As  to  individual  attacks  and  their  danger,  but  little  that  is  positive  and 
dogmatic  can  be  said.  First  seizures  are  sometimes  fatal ;  the  second  or 
third  often  so,  especially  if  separated  by  a  considerable  interval  of  time. 
Many  patients  survive  a  large  number  of  paroxysms  occurring  over 
many  years.  Osier's  statement  that  "  Cardiac  pain  without  evidence  of 
arterio-sclerosis  or  valve  disease  is  not  of  much  moment''  is  negatived 
by  a  case  seen  at  the  Hahnemann  Hospital,  in  which  most  violent  attacks 
were  repeatedly  observed  in  a  man  of  forty-seven  years  of  age,  without  the 
slightest  evidence  of  disease  of  the  cardio- vascular  system.  When  such 
lesions  exist,  the  prognosis  is  much  more  grave,  and  will  be  governed 
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largely  by  the  nature  and  gravity  of  the  underlying  lesion.  The  prog- 
nosis of  symptomatic  angina  is  most  unfavorable.  Many  cases  defy  treat- 
ment. Even  control  of  the  pain  may  require  larger  and  larger  doses  of 
narcotics  to  aflford  comparative  relief. 

Treatment. — In  the  management  of  angina  pectoris  the  general 
health  is  usually  too  much  neglected,  altogether  too  much  attention 
being  paid  to  the  cardiac  symptoms.  Everything  calculated  to  improve 
general  nutrition  must  be  considered.  Diathetic  conditions  must  be 
antagonized.  Moderation  in  mental  and  physical  exertion  must  be 
enjoined.  Walking  against  the  wind,  ascending  stairs  and  hills,  and  any 
violent  exercise,  especially  if  conjoined  with  mental  excitement,  may 
excite  an  attack,  and  should  therefore  be  interdicted.  The  meals  should 
be  small  and  frequent,  and  adapted  to  the  nutritive  state  of  the  patient. 
During  the  attack  we  have  nothing  to  offer  better  than  the  inhalation  of 
amyl  nitrite,  a  few  drops  of  which  may  be  inhaled  from  a  handkerchief 
This  remedy  is  especially  indicated  if  vascular  tension  is  increased. 
Perles  containing  a  proper  amount  for  single  inhalations  are  procurable 
and  should  be  carried  by  persons  subject  to  these  attacks.  They  should 
be  used  promptly  on  the  appearance  of  the  first  symptom.  NUro-glycerin 
and  nitrite  of  sodium  are  also  recommended,  but  are  much  slower  in 
action,  and  there  is  no  evidence  with  which  I  am  acquainted,  that  either 
drug  succeeds  when  nitrite  of  amyl  fails.  Chloroform  has  been  recom- 
mended and  much  used.  Many  think  ether  preferable,  especially  if  the 
heart  is  weak.  One  of  these  articles  should  be  inhaled  if  relief  from  the 
amyl  nitrite  is  not  prompt  and  satisfactory.  A  very  small  quantity  will 
usually  suffice. 

From  the  symptoms  observed  in  the  inter-paroxysmal  period  will  be 
gathered  the  indications  for  preventive  treatment.  The  medicine  which 
has  enjoyed  the  greatest  reputation  with  all  practitioners  is  arsenic. 
Those  who  give  infinitesimal  doses,  as  well  as  those  who  give  large  ones 
of  Fowler's  solution,  have  been  equally  laudatory.  A  large  number  of 
symptoms  suggestive  of  this  medicine  will  be  discovered  in  the  materia 
medica. 

Iodide  of  potassium  has  of  late  been  very  much  employed  by  the  old 
school.  It  is  favored  by  those  advocating  neuritis  as  the  cause  of  angina 
pectoris.  A  medicine  I  am  able  to  speak  encouragingly  of  is  the  chloride 
of  gold,  in  the  second  decimal  trituration.  Given  for  a  considerable 
period  of  time,  I  have  found  it  valuable.  Its  value  as  a  remedy  in  arterio- 
sclerosis and  neuritis  suggests  its  line  of  action. 

Jousset  commends  spigdia  as  the  most  important  medicine.  "  The 
substernal  pain  radiating  to  the  arms  and  neck,  with  anguish,  palpitation, 
irregular  pulse  and  tendency  to  syncope,"  strongly  suggest  it.  I  have 
thus  far  found  this  remedy  of  most  use  in  the  pseudo  angina  pectoris. 

Nuz  vomica  has  also  been  commended  by  Jousset  for  gouty  and 
haemorrhoidal  individuals. 


Digitized  by 


Google 


ANGINA  PECTORIS.  145 

Bahr  reported  a  cure  from  digitalis. 

Lilium  and  ccuctus  have  both  been  used  with  satisfaction,  being  pre- 
scribed mainly  upon  the  constriction  symptom  common  to  both. 

Aconiiine  suggested  by  Hughes,  I  have  found  helpful  in  pseudo- 
angina.    It  appears  strongly  indicated  in  some  cases  of  this  kind. 

Naja  was  reported  by  Bradshaw  as  proving  curative  in  a  well-marked 
case. 

Some  patients,  according  to  Eichhorst,  are  relieved  by  swallowing 
pieces  of  ice,  or  by  the  application  of  an  ice  bag  to  the  cardiac  region. 

Peter  claims  remarkable  result  from  the  use  of  iodide  of  potassium 
and  the  application  of  the  actual  cautery  to  the  third  intercostal  spaces 
near  the  sternum,  especially  upon  the  left  side.  During  the  attack  he 
prefers  muriate  of  morphine  to  nitro-glycerin.  He  thinks  this  treatment 
best  combats  the  peri-neuritis  and  the  peri-aortitis. 

Huchard's  treatment  with  large  doses  of  the  iodides  has  been  favor- 
ably reported  upon.  Schley,  of  New  York,  has  used  the  iodide  of  sodium 
in  doses  ranging  from  five  to  twenty  grains  daily,  in  six  cases  of  angina 
pectoris  dependent  upon  organic  disease  of  the  heart,  and  reports  most 
excellent  results.  Of  late  the  iodide  of  strontium  has  come  into  favor 
and  seems  better  adapted  to  the  treatment  of  cardiac  and  vascular  dis- 
eases than  any  of  the  other  iodides. 

Electricity  has  given  me  valuable  aid.  I  have  followed  the  advice  of 
Eulenberg,  who  recommends  the  application  of  the  anode  to  the  sternum 
and  cathode  to  the  lower  cervical  spine.  Faradism  has  proven  valuable 
in  the  pseudo-angina,  one  pole  being  applied  to  the  upper  spine,  the  other 
freely  over  the  cardiac  region.  General  faradization  is  also  of  value  in 
these  cases. 
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The  heart,  in  rare  instances,  is  defective  at  birth,  the  pathological 
condition  having  been  produced  by  endocarditis  during  foetal  life,  or  by 
developmental  errors.  The  latter  cases  may  be  grouped  into  two  vari- 
eties, one  in  which  there  is  a  persistence  after  birth  of  conditions  normal 
to  intra-uterine  life,  and  the  other,  imperfect  development  of  the  heart. 

Foetal  endocarditis  is  probably  not  as  common  an  affection  as  ordi- 
narily held,  for  there  are  pathological  changes  which  may  be  readily 
confounded  with  it.  Thus,  there  may  occasionally  be  observed  on  the 
valves  small  round  bodies,  usually  of  a  deep  purple  color,  which  are 
erroneously  regarded  as  endocardial  outgrowths,  but,  in  reality,  are 
minute  hsemorrhages.  Then  again,  the  nodules  of  Albini,  structures 
belonging  to  foetal  life,  sometimes  persist,  and  are  found  on  the  auriculo- 
ventricular  valves,  and  are  mistaken  for  endocardial  vegetations.  Endo- 
carditis in  the  foetus  is  found  with  greater  frequency  on  the  right  side  of 
the  heart  than  on  the  left,  because  that  is  the  side  of  the  organ  which 
bears  the  greatest  strain  in  sustaining  the  circulation,  according  to  some 
pathologists,  or  because  of  the  valves  of  the  right  heart  being  more  fre- 
quently the  seat  of  congenital  developmental  anomalies,  according  to 
others. 

The  developmental  cardiac  anomalies  are  quite  varied,  the  depart- 
ures from  the  normal  being  found  in  the  heart  substance,  in  the  septum, 
in  the  valves,  or  in  all  three. 

Abnormal  position  of  the  heart  has  been  observed.  One  of  the  most 
interesting  of  these  is  "  dextrocardia,^^  a  condition  in  which  the  heart 
occupies  a  position  in  the  right  side  of  the  thorax.  Such  cases  are  always 
attended  by  complete  transposition  of  all  the  viscera.  Sometimes  the 
heart  occupies  the  median  line — mesocardia.  This  is  a  normal  condition 
in  the  foetus.  When  found  in  the  adult,  it  is  nearly  always  associated 
with  some  other  abnormality. 

Acardiay  or  absence  of  the  heart,  has  been  observed. 

Double  heart  has  only  been  found  in  the  lower  animals,  and  is  then 
associated  with  other  deformities  of  extreme  degree. 

Bifid  apex  is  sometimes  seen.  The  changes  are  observed  on  the  outer 
surface  of  the  heart.  The  term  is  self-explanatory.  The  bifid  apex  is 
the  only  defect. 

Ectopia  cordis  is  a  condition  in  which,  by  reason  of  defective  devel- 
opment of  the  chest  wall,  the  heart  lies  free  immediately  beneath   the 
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skin.  It  may  occupy  one  of  three  different  positions:  It  may  be  situated 
in  the  neck,  in  which  case  it  may  be  in  contact  with  almost  any  of  the 
structures  normal  to  that  locality ;  it  may  occupy  its  normal  position, 
but  the  bony  coverings  of  the  thorax  over  it  are  absent ;  or  lastly  it  may 
lie  below  the  diaphragm.  These  cases  of  ectopia  cordis  are  usually  still- 
born. Some  few  cases,  in  which  life  has  been  prolonged  for  a  number  of 
years,  have  been  recorded. 

Developmental  defects  of  the  septum  and  valves  are  not  so  very 
uncommon.  The  septum  may  be  deficient  in  whole  or  in  part.  There 
may  exist  anomalies  of  any  of  the  valves,  either  regurgitant  or  obstruc- 
tive in  character. 

Symptomatology. — ^The  most  important  symptom  of  congenital 
disease  of  the  heart  is  cyanosis.  This  is  usually  manifested  immediately 
after  birth.  It  is  generally  such  a  prominent  phenomenon  that  it  has 
led  to  the  designation  "  morbus  ccBruleus/'  or  "  blue  disease,"  for  all 
these  cases.  When  the  lesion  is  a  slight  one,  and  does  not  interfere 
seriously  with  the  cardiac  functions,  cyanosis  may  not  be  noted  for 
several  days,  or  it  only  becomes  obtrusive  when  the  child  cries  or  in 
other  ways  throws  extra  work  on  the  heart.  It  is  apt  to  be  especially 
prominent  when  the  little  one  is  suffering  from  an  acute  respiratory 
inflammation,  as  bronchitis  or  pneumonia.  In  many  cases  it  persists  or 
increases  in  intensity  over  a  term  of  years.  The  general  surface  of  the 
body  is  cold ;  the  pulse  is  small  and  weak ;  there  may  ensue  dropsy, 
dyspnoea,  convulsions,  or  internal  haemorrhages. 

Diagnosis. — The  recognition  of  the  character  of  the  lesion  produc- 
ing the  congenital  cyanosis  is  ordinarily  quite  a  difficult  matter.  In 
the  case  of  valvular  defects,  the  evidence  of  disease  is  the  same  as  in  the 
case  of  the  same  trouble  when  affecting  adults. 

Prognosis. — The  prognosis  of  all  cases  of  congenital  lieart  disease 
is  grave.  The  majority  are  still-born  or  die  withm  a  few  days  after 
birth.  Exceptionally  life  is  prolonged  for  years,  cases  of  pulmonary 
stenosis  offering  the  best  outlook. 

Treatment. — The  treatment  consists  of  attention  to  hygienic  details, 
and  the  application  of  remedies  according  to  the  principles  already 
presented  in  the  chapter  on  valvular  diseases  of  the  heart. 
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Owing  probably  to  their  not  unnatural  obscurity,  and  also  to  the 
diflSculties  surrounding  their  recognition  in  actual  practice,  diseases  of 
the  vascular  system  have  not  received  from  most  physicians  the  attention 
which  the  progress  of  modern  investigations  has  shown  tliey  merit.  It 
is  now  recognized  as  a  certainty  that  in  their  early  stages  vascular 
diseases  give  rise  to  many  conditions  hitherto  regarded  as  obscure. 
More  than  that,  the  interference  with  local  and  general  nutrition  which 
their  lesions  occasion  necessarily  produces  many  secondary  changes, 
most  of  which  are  of  a  very  serious  character. 

ARTERIO-SOLEROSIS. 

Until  the  pathology  of  all  forms  of  arterio-sclerosis  has  been  posi- 
tively determined,  the  nomenclature  of  the  subject  must  remain  in  a 
confused  state.  At.  present  a  number  of  morbid  conditions  are  included 
under  this  title,  most  of  them  being  classed  as  inflammations.  Thus  we 
recognize  acute  and  chronic  inflammation  as  afiecting  the  arteries. 
There  are  also  combined  inflammatory  and  degenerative  processes 
appearing  for  the  most  part  in  patients  after  middle  life,  and  regarded 
in  some  degree  at  least  as  a  product  of  senility,  these  constituting  the 
condition  ordinarily  tenned  atheroma.  Of  the  chronic  inflammatory 
afiections  we  distinguish  one  in  which  the  lumen  of  the  vessel  is  re- 
duced or  obliterated,  i,  e.^  endarteritis  obliterans;  and  another  in  which 
the  vessel's  calibre  is  increased,  i.  e.,  endarteritis  deformans.  The  various 
well-known  degenerative  processes  appearing  in  other  organs,viz.,the  fatty, 
lardaceous,  calcareous,  tubercular  and  malignant,  may  also  attack  the 
arteries.  The  pathological  change  most  frequently  observed  in  practice, 
however,  is  atheroma.  It  has  been  described  by  most  recent  authors  as 
arierio'Sderosis,  Considerable  confusion  in  the  use  of  these  terms  has 
arisen ;  indeed  many  use  them  interchangeably.  Gull  and  Sutton  employ 
arterio-sclerosis  to  indicate  the  true  nature  of  the  afiection,  teaching  its 
often  extensive  distribution  even  into  the  most  minute  vessels. 

•  When  we  consider  the  deep  position  of  most  arterial  trunks,  render- 
ing them  inaccessible  for  examination  purposes,  the  absence  in  many 
instances  of  appreciable  evidence  of  established  disease  of  the  vessels, 
the  association  of  symptoms  arising  from  the  vascular  lesions  with  those 
of  some  primary  disorder,  and  in  some  instances  the  almost  entire 
absence  of  symptoms  until  a  serious  sequence  such  as  cerebral  heemor- 
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rhage  appears,  the  clinical  obscurity  of  arterial   inflammations  and 
degenerations  is  not  a  matter  of  surprise. 

Etiology. — The  most  important  point  respecting  the  etiology  of  the 
class  of  cases  under  consideration  is  their  frequent  dependence  upon  the 
poisons  of  syphilis,  gout,  and  rheumatism,  and  their  association  with 
Bright's  diseases,  lead  poisoning,  and  advancing  years.  Arterio-sclerosis 
is  at  times  apparently  solely  dependent  upon  the  degeneration  which 
appears  with  advanced  life,  but  as  it  often  develops  at  an  earlier  period 
and  attains  a  far  greater  severity  in  some  cases  than  in  others,  we  are 
obliged  to  assume  hereditary  influences  or  undiscovered  sources  of  irrita- 
tion of  the  vascular  system  as  present  and  participating  as  important 
etiological  factors.  Unquestionably  the  most  important  of  these  causes 
are,  as  already  stated,  the  presence  in  the  blood  of  the  toxic  elements  of 
syphilis,  gout,  diabetes,  rheumatism,  malaria,  etc.  Sometimes  these  seem 
to  act  directly  on  the  walls  of  the  vessels ;  in  other  cases  they  excite 
increased  arterial  tension,  and  this  by  its  mechanical  effects  produces 
arterio-sclerosis.  The  proof  of  mechanical  obstruction  as  a  cause  of 
vascular  degeneration  is  well  illustrated  in  a  case  of  atheroma  of  the 
pulmonary  artery  in  which  marked  mitral  stenosis  existed,  the  vessels  of 
the  systemic  circulation  being  perfectly  normal.  High  arterial  tension 
also  becomes  a  cause  of  arterio-sclerosis  in  plethoric  individuals  who 
have  long  been  addicted  to  excesses  in  eating  and  drinking,  and  have 
not  taken  much  exercise.  Their  habits  tend  to  venous  congestions  as 
well.  Excessive  physical  exertion,  even  in  young  men,  especially  when 
combined  with  poor  and  insuflScient  food  and  unfavorable  surroundings, 
produces  high  vascular  tension,  and  thus  becomes  capable  of  developing 
sclerotic  and  degenerative  changes  in  the  arteries. 

Pathology  and  Morbid  Anatomy. — Arterio-sclerosis  may  be  either 
local  or  general.  When  the  former,  the  lesions  may  be  classed  as 
circumscribed  or  occurring  in  plaques.  Circumscribed  sclerosis  affects 
arteries  of  medium  calibre,  remaining  localized  in  one  or  more  parts  of 
the  vessel.  It  may  be  either  syphilitic,  tubercular  or  embolic  in  origin, 
and  nearly  always  ends  in  occlusion  or  in  aneurismal  dilatation  of  the 
vessel.  The  arteries  surrounded  by  lymphatic  sheaths  are  especially 
apt  to  be  involved.  The  syphilitic  cases  are  observed  to  attack  the 
cerebral  vessels  with  especial  frequency.  The  changes  begin  in  the 
external  tunics  of  the  artery.  Finally  the  intima  becomes  thickened, 
the  middle  coat  is  compressed  and  atrophies,  and  aneurismal  dilatation 
ensues.  In  other  cases  the  thickening  of  the  coats  leads  to  occlusion  of 
the  vessel  with  necrosis  of  the  parts  deriving  their  blood  therefrom. 
Tubercular  arteritis  also  attacks  the  cerebral  arteries  by  preference,  infil- 
tration of  the  arterial  tissues  with  granulation  tissue  being  revealed  by 
the  microscope.  It  produces  few  or  no  symptoms  until  occlusion  or  rup- 
ture occurs.  Embolic  arteritis  is  especially  apt  to  involve  the  cerebral 
and  pulmonary  arteries. 
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Arteritis  en  plaques  generally  involves  the  aorta.  The  characteristic 
anatomical  feature  is  the  presence  of  yellowish  white  or  grayish  eleva- 
tions resembling  cartilage  in  their  general  appearance.  They  are  of 
variable  size,  and  are  most  pronounced  near  the  orifices  of  the  vessels 
given  off  by  the  aorta.  These  plaques  are  at  first  translucent  and  not 
very  firm,  but  with  age  they  become  firmer  and  finally  undergo  calci- 
fication. The  extent  of  the  changes  may  be  such  that  the  entire  aorta 
is  transformed  into  a  rigid  brittle  tube.  The  surfaces  of  some  of  the 
thickened  patches  may  undergo  ulceration,  the  ulcerated  areas  presenting 
a  number  of  small  thrombi.  Microscopic  examination  shows  the  tunica 
intima  to  be  chiefly  involved.  It  appears  double  or  many  times  thicker 
than  normal.  The  normal  tissue  elements  are  enlarged  (swollen),  new 
connective  tissue  is  formed,  and  round  corpuscles  are  present  in  abund- 
ance in  the  meshes  of  the  tissue.  The  more  external  tunics  take  part  in 
the  changes,  but  to  a  much  less  degree.  The  areas  of  thickened  nodular 
tissue  undergo  fibroid  changes  resulting  in  hardened  dull  white  patches ; 
or  the  same  change  may  be  difiiised.  Some  of  these  patches  may  undergo 
partial  fatty  degeneration,  while  others  become  entirely  fatty.  A  high 
grade  of  fatty  change  may  be  followed  by  softening  and  the  collection  of 
a  quantity  of  yellowish  fatty  debris  (fat,  detritus,  cholestrine  crystals,  etc.). 
The  term  "  atheromatous  abscess  "  has  been  applied  to  these  collections. 
Rupture  of  the  same  is  followed  by  a  discharge  of  their  contents  into  the 
blood  current,  and  an  atheromatous  ulcer  is  thus  formed.  The  deposit 
of  lime  salts  in  the  fibrous  tissues  (calcification)  results  in  hardened 
plates  of  varying  size.  Examination  of  these  plates  with  the  microscope 
reveals  at  times  a  structure  resembling  bone  (ossification).  The  middle 
tunic  is  often  involved  by  extension ;  the  external  rarely  excepting  by 
extension  from  without.  It  has  been  generally  taught  that  the  initial 
changes  begin  in  the  outer  layers  of  the  internal  coat  with  extension 
outwardly  and  inwardly.  But  Koster  asserts  that  an  infiltration  of  the 
media  and  the  adventitia  is  the  first  step,  this  being  followed  by  degene- 
rative changes  in  the  muscle  fibres,  and  finally  by  proliferation  of  the 
sub-endothelial  layer  of  the  intima  with  the  characteristic  development 
already  described.  Many  of  the  minute  arteries  of  the  brain  undergo 
aneurismal  dilatation,  giving  rise  to  the  well-known  miliary  aneurisms. 
One  of  the  most  important  results  of  this  process  is  a  loss  of  elasticity  in 
the  walls  of  the  arteries,  the  consequent  lessened  ability  to  resist  the  blood 
pressure  still  further  favoring  the  occurrence  of  aneurisms.  According  to 
Thoma  aneurism  is  particularly  apt  to  appear  about  the  fortieth  year. 
If  the  disease  is  extensive,  the  greater  resistance  to  the  blood  current 
results  in  increase  in  the  arterial  tension  and  hypertrophy  of  the  heart. 
In  senile  cases  hypertrophy  may  be  absent.  Myocarditis  may  develop 
as  a  result  of  obstruction  of  the  coronary  arteries. 

As  will  be  shown  in  the  next  chapter,  aneurism  is  a  consequence  of 
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atheromatous  change.  If  the  minute  vessels  are  extensively  involved, 
the  thickened  intima  reduces  their  lumen  sufficiently  to  seriously  impair 
the  blood  supply,  and  consequently  the  nutrition  of  the  tributary  tissues. 
Further  obstruction  may  result  from  the  formation  of  thrombi  upon  the 
altered  intima.  Embolism  may  result  from  the  separation  of  such  embolic 
masses  or  from  the  washing  into  the  circulation  of  atheromatous  debris. 

Extension  to  the  heart  results  usually  in  aortic  incompetence  or 
stenosis. 

Accessible  arteries,  such  as  the  radial  and  the  temporal,  are  often 
rigid  and  tortuous,  and  the  pulse  full  and  hard.  While  the  deposit  of 
lime  salts  in  the  diseased  tissues  gives  the  vessel  walls  a  greater  power  of 
resistance,  and  is  therefore  in  a  measure  a  conservative  process,  the  tissue 
nutrition  is  still  further  impaired  and  the  roughened  interior  favors  the 
development  of  thrombi  and  occlusion.  In  the  vessels  of  the  lower 
extremities  especially,  gangrene  is  a  common  result.  Associated  sclerotic 
changes  in  the  kidney  are  quite  constant.  Many  organs  may  present  the 
same  change.    The  consequences  of  arterio-sclerosis  are  seen  to  be : 

(1)  Diminished  elasticity  aud  resistance  of  tHe  bloodvessels. 

(2)  Lessened  capacity  owing  to  encroachment  on  their  lumen. 

(3)  Impaired  tissue  nutrition. 

(4)  Roughening  of  the  interior  of  the  vessels,  thrombosis,  and  embol- 
ism. 

(5)  Associated  sequential  lesions  in  various  organs. 
Symptomatology. — The  predominance  of  the  pathological  changes 

in  one  or  another  set  of  vessels,  results  in  a  variety  of  clinical  pictures  for 
arterio-sclerosis,  these  differences  being  dependent  upon  the  localization 
of  the  process.  That  advanced  changes  may  exist  in  certain  vessels,  and 
we  be  unable  to  detect  them,  must  also  be  borne  in  mind.  Objective  con- 
ditions are  not  always  reliable ;  for  we  cannot  with  any  degree  of  cer- 
tainty judge  of  the  condition  of  the  internal  vessels  by  that  of  those 
accessible  to  examination,  for  at  autopsies,  atheromatous  degeneration  of 
the  vessels  of  the  brain  and  other  internal  organs  has  been  observed  when 
the  superficial  vessels  were  perfectly  normal. 

The  important  symptoms  attendant  upon  arteriosclerosis  are  referred 
to  the  circulatory  system,  the  brain,  and  the  kidneys.  Considering  in 
this  order,  it  may  be  stated  that,  early  in  the  course  of  the  disease, 
slight  substernal  pains  with  palpitation  and  dyspnoea  may  appear. 
The  increased  peripheral  resistance  leads  naturally  to  hypertrophy  of  the 
heart,  which  may  be  detected  by  the  physical  signs  enumerated  in  a  pre- 
vious chapter  as  belonging  to  that  condition.  The  apex  beat  is  abnor- 
mally strong  and  displaced  downward  and  to  the  left.  The  first  sound 
is  comparatively  weak.  The  aortic  second  sound  id  sharply  accentuated, 
indicating  the  increased  tension  in  the  systemic  circulation.  Still  later 
in  the  case,  when  dilatation  or  myocardial  degeneration  has  taken  place. 
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a  systolic  murmur  may  be  heard  at  the  apex.  The  pul 
and  slow  and  the  artery  rigid  and  corrugated  from  c 
extreme  cases  it  consists  of  a  calcareous  tube.  Sphygmoj 
of  the  pulse  exhibit  the  characteristics  of  prolonged  i 
The  upstroke  is  gradual,  the  summit  wave  broad  and 
the  dicrotic  notch  diminished  or  absent.  Palpitation 
mon  and  angina  is  a  feature  of  many  cases.  The  aort 
ciently  dilated  to  be  recognized  by  physical  examinati< 
cussion  dulness  beneath  the  manubrium  sterni.  In  s 
transverse  portion  of  the  arch  of  the  aorta  is  so  elevated  it 
by  deep  pressure  in  the  suprasternal  fossa.  The  general  s, 
ing  to  the  circulation  as  developed  in  the  head,  eyes,  lui 
the  same  general  character  as  those  observed  in  cardiac  hy] 
any  cause.  The  same  may  be  said  of  the  later  dilatation  a 
list  of  symptoms  of  circulatory  failure  which  are»devel 
When  there  are  associated  changes  in  the  coronary  arterii 
generation  of  the  myocardium  with  all  its  results  may  folic 

The  cerebral  manifestations  of  arterio-sclerosis  are 
The  weakened  bloodvessels  may  rupture  under  the  infl 
increased  blood  pressure.  Various  degenerative  changes  n 
cerebral  hsemorrhage  and  impaired  nutrition  incident  to  th 
atheromatous  vessels  with  reduced  lumen,  thrombi,  and  ( 
delicate  a  tissue,  are  very  commonly  present.  There  ma 
head  pains,  and  tinnitus.  The  memory  fails,  the  intellect 
and  softening  from  ischsemia  is  developed.  Temporary 
monoplegia,  aphasia,  and  other  suggestive  evidences  of  pei 
tral  trouble  may  occur;  but  complete  restoration  from  the 
place.  These  interesting  features  have  not  yet  received  a 
explanation.  Arterio-sclerosis  is  not  uncommonly  associat 
various  forms  of  sclerosis  of  the  cerebro-spinal  nervous  systec 
motor  ataxia. 

Ophthalmoscopic  changes  are  observed  in  some  cases 
infrequenlty  in  view  of  the  commonness  with  which  vase 
in  the  choroid  and  retina  are  discovered  at  autopsies.  The  v 
vessels  are  surrounded  by  a  white  border ;  they  are  often  tl 
places,  and  may  even  be  obstructed.  Sometimes  yellowish  fa 
are  observed.  In  advanced  cases  occlusions  of  vessels  may  b 
their  course  is  marked  by  tortuosities  and  dilatations.  Sometii] 
aneurisms  are  seen.  The  eflfects  of  the  vascular  degeneratic 
exhibited  in  the  shape  of  intraocular  haemorrhages. 

In  many  cases  symptoms  indicative  of  involvement  of  tfa 
are  developed  (senile  -kidney),  and  if  the  case  has  not  been  u 
tinuous  observation  from  the  first,  it  may  be  impossible  to  sa 
the  renal  lesion  is  primary  or  secondary  to  the  arterio-sclen 
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quantity  of  urine  excreted  is  much  increased ;  its  color  is  pale,  and  the 
specific  gravity  low.  The  urea  elimination  is  greatly  diminished;  a 
small  amount  of  albumin  is  occasionally  present,  and  a  few  casts  of  the 
hyaline  variety  are  observable  under  the  microscope.  Often  albumin 
does  not  appear  until  very  late  in  the  course  of  the  disease,  probably  not 
until  the  approach  of  a  fatal  issue.  The  left  ventricle  is  hypertrophied. 
Dyspnoea  and  asthmatic  seizures  often  attend. 

Diagnosis. — In  many  cases  the  disease  is  not  suspected  during  life, 
the  patient  perhaps  having  died  suddenly  from  rupture  of  a  cerebral 
bloodvessel  or  aneurismal  pouch  without  suflScient  previous  annoyance 
to  lead  to  consultation  with  a  physician.  The  presence  of  arterio- 
sclerosis may  be  surmised  if  in  a  subject  of  gout,  syphilis,  or  other  affec- 
tions known  to  favor  the  development  of  vascular  diseases,  hypertrophied 
heart,  thickening  of  the  walls  of  the  superficial  bloodvessels,  increased 
arterial  tension,  accentuation  of  the  aortic  second  sound,  and  symptoms 
of  failing  nutrition  of  the  brain  and  other  organs  appear.  Should  the 
arteries  have  undergone  calcification,  their  tortuous  rigid  character  will 
be  manifested.  The  arcus  senilis  may  or  may  not  be  present.  The  ves- 
sels most  accessible  for  examination  are  the  radial,  brachial,  temporal, 
and  femoral  arteries.  A  peculiar  spiral  form  of  the  palpated  vessels  is 
often  perceptible. 

When  a  late  systolic  blowing  murmur  develops,  the  condition  may 
be  mistaken  for  one  of  primary  valvular  disease. 

Prognosis. — It  is  difficult  to  furnish  satisfactory  prognostic  state- 
ments in  many  cases,  for  it  is  remarkable  that  some  persons  with  well- 
marked  sclerotic  arteries  live  to  an  advanced  age  and  suffer  none  of  the 
serious  or  even  annoying  consequences  usually  accompanying  this  con- 
dition. On  the  other  hand,  the  subjects  of  a  slight  degree  of  arterial 
d^eneration,  presenting  almost  no  clinical  evidence  of  the  existence  of 
the  same,  may,  owing  to  cerebral  haemorrhage  or  other  causes,  progress 
rapidly  to  a  fatal  issue.  The  prognostic  data  in  any  given  case  are 
obtainable  only  after  a  careful  examination  of  the  entire  patient. 

Treatment. — ^The  treatment  of  arterio-sclerosis  must  be  largely  of 
a  preventive  character,  and  based  on  general  considerations.  When  a 
person  manifests  the  slightest  evidence  of  developing  this  condition,  his 
entire  mode  of  life  must  be  inspected,  and  as  near  an  approach  as  possi- 
ble to  physiological  living  adopted.  The  food  must  be  nutritious,  simple, 
and  free  from  stimulating  articles  of  all  sorts,  and  especially  from  alco- 
holics. Very  active  exercise  must  be  avoided,  plenty  of  sleep  taken  at 
night,  and  if  possible,  the  patient  should  take  a  regular  hour  at  mid-day 
for  recumbency  and  sleep.  Constipation  must  be  avoided;  the  skin 
should  be  made  active  by  frequent  bathing,  and  the  patient  most  carefully 
prescribed  for.  Chloride  of  gold  in  the  second  decimal  trituration,  three 
times  daily,  given  for  a  long  period,  has  proven  to  be  the  most  serviceable 
11 
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remedy.  If  a  gouty  or  syphilitic  history  exists,  the  dietj 
carefully  regulated  for  the  former  and  antisyphilitic  treati 
for  the  latter.  Iodide  of  potamum  in  crude  doses  is  the  prii 
in  the  syphilitic  cases,  although  even  here  the  chloride  q 
found  applicable.  Cuprum  sulph.  2x,  given  night  and  raori 
been  of  some  service  in  syphilitic  cases.  Iodide  of  lead  3x  mi 
the  same  manner  if  there  are  constipation,  colicky  pains  ar 
nephritis.  NUro-glycerin  in  doses  of  one  drop  of  the  firs 
solution  is  most  relied  on  by  old  school  authorities.  By  lea 
vascular  pressure,  it  accomplishes  much  in  the  way  of  givit 
relief.  The  patient  soon  becomes  accustomed  to  the  dru 
effects  are  not  permanent.  It  is  better  to  reserve  its  use  foi 
the  intravascular  tension  is  so  great  as  to  produce  discomfort 
serious  consequences.  Bleeding  in  all  stages,  as  advocated  I 
is  certainly  of  questionable  value.  When  cyanosis  is  presej 
is  great  distention  of  the  right  ventricle,  it  is  possible  that 
prolonged  for  a  short  time  by  this  measure.  Huchard  is 
advocate  of  iodide  of  potassium  in  non-syphilitic  cases,  ch 
the  drug  exerts  a  beneficial  influence  on  the  nutrition  of 
vessels.  Of  late  the  iodide  of  strontium^  in  doses  of  from  five  U 
three  times  daily,  has  come  into  use  and  seems  to  have  a  mos 
eflfect.  The  provings  of  strontium  would  indicate  that  this  c 
have  a  beneficial  influence  on  sclerotic  conditions  general] 
speaks  very  highly  of  both  of  these  medicines.  In  cases  in 
grene  has  become  a  complicating  factor,  arsenicurrif  secede  and 
the  most  suitable  remedies. 

ANEURISM. 

The  general  and  extended  consideration  of  the  subject  of 
is  usually  relegated  to  works  on  surgery.  Inasmuch,  however 
ism  involving  certain  vessels,  notably  the  thoracic  aorta,  is 
interest  to  physicians,  the  subject  demands  attention  in  tl 
volume. 

Definition. — We  understand  by  the  term  "  aneurism  "  i 
scribed  dilatation  of  an  artery,  which  may  or  may  not  be  ati 
rupture  of  one  or  more  of  its  coats.  The  walls  of  the  aneuris; 
composed  entirely  of  the  vascular  coats,  or  in  part  by  the  sur 
tissues.  Aneurismal  tumors  have  been  divided  into  two  var 
true  and  the  false.  A  true  aneurism  is  one,  the  sac  of  which  is  ( 
only  of  arterial  tissue,  while  the  walls  of  false  aneurisms  are  co 
in  whole  or  in  part  of  neighboring  structures.  Some  authors  t 
term  **  true  "  to  cases  in  which  the  artery  is  dilated,  but  all  of 
intact.  As  this  variety  represents  but  a  comparatively  small  ni 
the  cases,  the  wisdom  of  such  a  limitation  in  nomenclature  is 
criticism. 
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According  to  their  shape,  aneurisms  have  been  further  divided  into 
fusiform,  dissecting,  sacculated,  cirsoid,  and  arterio-venous  aneurisms. 
The  fusiform  variety  consists  of  a  more  or  less  uniform  enlargement  in 
the  entire  circumference  of  the  vessel.  A  sacculated  aneurism  appears 
as  a  globular  mass  or  sac  protruding  from  one  side  of  the  artery.  Com- 
munication between  the  tumor  and  the  artery  may  be  either  by  a  large 
opening  or  by  means  of  a  constricted  portion  or  neck.  In  the  latter 
case  the  opening  into  the  aneurism  sometimes  consists  of  but  a  small 
aperture.  A  dissecting  aneurism  is  one  in  which  the  blood  current  has 
perforated  part  of  the  vascular  walls,  and  separated  or  dissected  the 
intima  and  the  media  from  the  outer  coat  The  truant  blood  current 
after  coursing  for  a  distance  within  the  arterial  walls  may  again  enter 
the  vessel.  Dissecting  aneurisms  are  especially  apt  to  involve  the  aorta. 
A  rare  form  of  aneurism  is  the  arterio-venous,  which  is  the  result  of 
a  communication  established  between  an  artery  and  a  vein.  A  sac 
may  intervene  between  the  two  vessels,  in  which  case  the  condition  is 
spoken  of  as  a  varicose  aneurism.  Rupture  of  an  aneurism  with  infiltra- 
tion of  the  surrounding  tissues  and  the  development  of  an  inflammatory 
wall  of  limitation  is  called  a  diffused  aneurism.  A  cirsoid  aneurism  is 
one  involving  a  main  trunk  and  branches  given  oflf  from  the  same. 

Etiology  and  Pathology. — The  causes  of  aneurism  may  be  summed 
up  as  including  all  those  agencies  which  lessen  the  resisting  power  of  the 
vascular  walls  and  increase  the  intra-arterial  pressure.  Of  the  influences 
weakening  the  arterial  walls,  arterio-sclerosis  occupies  first  place,  although 
the  truth  of  this  statement  has  been  doubted  by  reason  of  the  fact  that 
the  majority  of  cases  of  aneurism  appear  at  or  about  the  fortieth  year, 
while  arterio-sclerosis  is  most  pronounced  in  advanced  life.  Still  this 
apparent  discrepancy  can  be  reconciled.  The  vascular  degeneration 
becomes  etiologically  active  only  in  the  presence  of  increased  blood  press- 
ure. Inordinate  muscular  exertion  is  an  important  cause  of  the  latter 
condition.  Arterial  degeneration  not  infrequently  begins  at  about  the 
age  of  forty  years,  and  at  that  time  of  life,  moreover,  patients  are  still 
physically  active  and  exposed  to  the  accidents  of  undue  muscular  efibrt. 
The  two  causes  thus  meet  and  give  rise  to  aneurism. 

All  of  the  causes  of  arterio-sclerosis,  syphilis,  alcoholism,  gout,  rheu- 
matism, Bright's  disease,  muscular  strain,  etc.,  have  been  arraigned  as 
influencing  the  production  of  aneurism.  Clinical  studies  serve  to  show 
that  in  the  majority  of  cases,  two  or  even  more  of  these  causes  are  found 
to  be  operative.  Heredity  undoubtedly  exerts  a  very  important  influence 
in  the  production  of  diseases  of  the  vascular  system,  much  more  import- 
ant than  has  thus  far  been  granted.  Lancisi  reports  a  remarkable  case  in 
point,  in  which  aneurisms  occurred  in  three  succeeding  generations. 

Age  has  an  important  influence,  the  majority  of  cases  developing  in 
middle  life,  t.  e.,  between  the  ages  of  thirty-five  and  fifty-five  years.    The 
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earlier  appearing  cases  are  apt  to  be  the  result  of  a  combination  of  causes, 
viz.,  syphilis,  alcoholism;  and  laborious  occupations,  an  etiological  trio 
frequently  observed.  Aneurism  is  rare  in  children.  Men  are  far  more 
frequently  attacked  than  are  women. 

The  onset  of  the  disease  is  often  traced  to  some  undue  exertion  or 
strain  leading  to  sudden  increase  in  the  arterial  tension,  and  conse- 
quently to  rupture  of  one  of  the  arterial  coats.  It  is  not  an  uncommon 
thing  for  the  patient  to  say  that  he  felt  something  give  way  while  he 
was  making  some  unusual  effort.  When  prolonged  arterial  tension 
already  exists,  the  degree  of  suddenly  developed  strain  required  to  rup- 
ture one  of  the  arterial  coats  is  often  surprisingly  small.  Thus  aneurism 
has  been  caused  by  lifting  moderately,  straining  at  stool,  coughing,  run- 
ning, etc.  Traumatisms,  especially  injuries  to  the  chest,  have  been  the 
cause  of  some  aneurisms.  The  immediate  effect  in  some  instances  is 
rupture  of  an  arterial  coat ;  in  others,  there  follows  a  low  inflammation 
of  the  arterial  walls,  leading  to  their  weakening  and  subsequent  dilata- 
tion. Wilkes  and  Moxon  have  found  aneurism  to  result  also  from  a  low 
inflammation  originating  in  rheumatism,  or  from  proximity  of  the  artery 
to  the  walls  of  an  abscess. 

Aneurism  in  the  smaller  arteries  may  follow  closely  upon  embolism, 
the  plugging  of  the  artery  resulting  in  increased  pressure  behind  the 
obstruction  and  localized  inflammation.  If  the  emboli  are  septic,  the 
aneurisms  are  apt  to  be  multiple. 

Some  persons  seem  to  have  a  remarkable  tendency  to  aneurism,  cases 
having  been  reported  in  which  these  tumors  existed  in  several  portions 
of  the  body ;  and  also  instances  in  which  after  recovery  from  one  aneur- 
ism, others  developed  in  different  places  after  a  term  of  years. 

The  walls  of  the  aneurism  usually  consist  of  thickened  intima  and 
adventitia.  The  tunica  media  is  usually  the  first  to  undergo  degenera- 
tion, Koster  contending  that  a  chronic  inflammatory  process  is  developed 
in  this  structure.  Fibrous  bands  are  thus  formed,  and  these  destroy  the 
muscular  tissue.  The  walls  of  the  aneurism  finally  begin  to  thin  as  the 
tumor  increases  in  size,  until  finally  the  aneurism  ruptures.  The  doctrine 
of  the  development  of  aneurism  owing  to  vaso-motor  disturbances  and 
independently  of  structural  changes  in  the  muscular  coat  has  been  advo- 
cated by  some  (Eichhorst),  but  seems  to  have  little  to  commend  it  to 
serious  consideration. 

The  aneurismal  tumor  usually  contains  blood  clots,  which  are  often 
arranged  in  lamelte  and  are  partially  organized.  Cures  may  take  place  by 
reason  of  these  coagula.  They  ofttimes  present  a  source  of  danger,  as  por- 
tions of  the  coagulated  blood  mass  may  become  separated,  and  cause  embol- 
ism of  a  distant  vessel.  The  older  thrombi  in  contact  with  the  vessel  walls 
are  yellowish, and  often  contain  lime  salts.  Coagulation  changes  and  their 
results  are  most  marked  in  the  sacculated  variety  of  aneurism,  because 
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in  them  the  communication  between  the  artery  and  the  sac  is  a  small 
one,  and  the  contents  of  the  latter  are  not  disturbed  by  an  active  blood 
current.  Degenerative  changes  sometimes  take  place  in  the  coagulum, 
as  liquefaction  or  calcification.  Arteries  springing  from  the  main  trunk 
at  the  seat  of  the  aneurism  sometimes  become  occluded. 

The  influence  of  aneurismal  tumors  upon  surrounding  structures  is 
best  considered  in  connection  with  the  several  varieties  of  the  same  to  be 
described  very  shortly.  The  bad  consequences  of  aneurism  grow  out  of 
the  tendency  of  these  tumors  to  continuous  enlargement  with  the  result- 
ing pressure  upon  surrounding  organs  and  their  subsequent  rupture. 
The  parts  to  suffer  most  frequently  from  compression  are  the  lungs,  the 
bronchi,  the  oesophagus,  the  trachea,  the  large  vessels  at  the  base  of  the 
heart,  the  vagus,  the  recurrent  laryngeal  nerve,  and  the  bones  of  the 
chest.  Rupture  may  take  place  externally  through  the  integuments,  or 
internally  into  the  pericardial  or  pleural  cavities,  into  the  lungs,  or  into 
the  large  bloodvessels  or  cavities  of  the  heart. 

Aortic  aneurism  soon  exerts  an  important  influence  upon  the  heart 
structure,  producing  hypertrophy,  dilatation,  or  atrophic  and  fatty 
changes. 

Clinically,  aneurisms  present  themselves  as  pulsatile  tumors  in  the 
course  of  a  bloodvessel.  The  pulsation  is  expansile  in  character,  and 
ceases  as  soon  as  pressure  is  made  upon  the  artery  above  the  tumor. 
Auscultation  discovers  the  presence  of  a  bruit.  Pressure  on  the  vessel 
above  the  tumor  sometimes  leads  to  its  collapse,  the  degree  to  which  this 
takes  place  being  in  a  measure  a  pretty  reliable  guide  as  to  the  fluidity  of 
the  contents  of  the  sac. 

ANEURISM  OP  THE  THORACIC  AORTA. 

The  aorta,  and  especially  its  thoracic  portion,  is  the  vessel  most  fre- 
quently affected  by  aneurism.  The  relative  frequency  of  the  involve- 
ment of  the  thoracic  and  abdominal  portions  of  this  great  bloodvessel  is 
as  three  to  one.  Of  aneurisms  of  the  thoracic  aorta,  the  ascending  por- 
tion of  the  arch  is  affected  in  about  one-half  of  the  cases ;  the  remaining 
half  is  nearly  evenly  divided  between  the  transverse  portion  of  the  arch 
and  the  descending  thoracic  aorta,  with  a  probability  that  the  former  is 
of  greater  frequency  than  the  latter.  Rare  instances  in  which  the  aneur- 
ism develops  within  the  pericardial  sac  have  been  reported.  Sometimes 
the  tumor  starts  in  the  sinuses  of  Valsalva,  and  may  there  attain  quite  a 
large  growth.  Intra-pericardial  aneurisms  are  usually  of  small  size  and 
are  liable  to  very  early  rupture.  The  anterior  or  convex  surfaces  of  the 
aorta  are  usually  attacked,  the  exceptions  being  those  cases  in  which  the 
descending  portion  of  the  arch  is  involved,  in  which  case  the  tumor  more 
frequently  projects  posteriorly.  The  direction  of  bulging,  however,  is 
governed  largely  by  the  situation  of  the  points  of  strongest  impingement 
of  the  blood  current. 


Digitized  by 


Google 


158  ANEURISM  OF  THE  THORACIC  AORTA. 

The  size  of  thoracic  aneurism  varies  from  a  slight  dilatation  hardly 
suflBcient  to  produce  any  disturbance  in  health,  to  a  tumor  as  large  as 
the  capacity  of  the  chest  and  its  contained  organs  will  permit.  An 
aneurismal  sac  may  contain  secondary  pouches  or  diverticula,  or  there 
may  be  multiple  tumors,  these  also  varying  greatly  in  size.  When 
involving  the  ascending  aorta,  the  tumor  tends  to  develop  in  a  forward 
direction,  resulting  in  erosion  of  the  upper  portion  of  the  sternum, 
the  right  upper  ribs,  and  the  costal  cartilages.  If  the  transverse  aorta 
is  involved,  the  growth  is  upward  and  forward,  and  sometimes  to  the 
right.  In  some  of  these  cases  the  orifices  of  the  innominate,  right 
subclavian  and  right  common  carotid  are  involved  in  the  aneurism.  If 
the  aneurism  is  of  the  descending  aorta,  the  trachea  or  the  bronchi  are 
usually  compressed,  and  the  development  of  the  tumor  backward  may 
result  in  erosion  of  the  vertebrsB.  Aneurisms  in  this  location  usually 
make  their  presence  manifested  to  the  left  of  the  spine^  i.  e.,  between 
the  spinous  processes  jind  the  inner  border  of  the  left  scapula.  Aneuris- 
mal protrusions  from  the  concave  surface  of  the  aorta  are  not  common. 
Pressure  in  such  cases  is  exerted  mainly  upon  the  pulmonary  artery 
and  the  right  ventricle  if  the  ascending  portion  of  the  arch  is  involved, 
and  upon  the  oesophagus  and  trachea  when  the  transverse  portion  is  the 
seat  of  the  aneurism. 

Symptomatology. — If,  as  stated,  the  most  important  symptoms  of 
aneurism  are  the  result  pf  compression  of  neighboring  organs  by  the 
tumor,  the  clinical  picture  must  vary  considerably  with  the  location 
and  proportions  of  the  growth.  In  certain  situations,  aneurisms  of 
considerable  size  may  fail  to  develop  evidence  of  their  presence,  and  so 
make  their  existence  first  known  only  when  they  rupture,  or  at  the 
autopsy.  From  this  it  necessarily  follows  that  an  aneurism  of  consider- 
able size  is  not  incompatible  with  apparent  good  health.  Owing  to  the 
more  limited  space  for  expansion — the  antero-posterior  diameter  of  the 
chest  at  this  point  is  less  than  elsewhere — aneurism  of  the  transverse 
portion  of  the  arch  is  attended  by  an  earlier  development  and  a  Ifigher 
grade  of  symptoms  than  are  aneurisms  of  the  ascending  or  descending 
aorta.  The  most  important  symptom  is  the  appearance  of  a  pulsatile 
tumor.  Such  a  growth  may  attain  a  large  size.  Bamberger,  for  example, 
reports  an  instance  in  which  the  chin  rested  upon  an  aneurismal  tumor 
of  the  arch  of  the  aorta.  The  progress  of  the  growth  may  be  exceed- 
ingly rapid,  daily  changes  being  visible  in  extreme  instances.  Oblique 
illumination  of  the  chest  assists  greatly  in  the  examinations  during  the 
early  stages  of  the  trouble.  The  skin  over  the  tumor  is  smooth  and 
shiny,  and  later  may  present  an  inflammatory  or  a  gangrenous  appear- 


ance. 
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In  the  very  large  group  of  cases  in  which  a  tumor  is  not  present  at 
he  time  the  patient  is  first  seen,  or  in  which  an  appreciable  tumor  does 
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not  develop  until  late,  attention  must  be  given  to  the  symptoms  and 
physical  signs.  Of  the  former,  pain  is  one  of  the  most  iinportant. 
When  the  aneurism  has  been  caused  by  traumatism  or  a  sudden  strain, 
the  rupture  of  the  arterial  wall  and  the  subsequent  tension  upon  nerve 
filaments  may  give  rise  to  a  dull  localized  pain  in  the  region  of  the 
injury.  Very  often,  however,  such  early  pain  is  absent.  The  pain 
attendant  upon  the  developed  aneurism  and  the  one  exciting  the  most 
distress  is  of  a  boring,  gnawing,  burning  character,  and  arises  from 
severe  pressure  upon  surrounding  tissues.  Presumably  most  important 
in  its  production  is  pressure  upon  the  bones,  especially  upon  the  bodies 
of  the  vertebrsB  as  in  the  case  of  aneurism  of  the  descending  portion  of 
the  arch.  Sometimes  the  pain  is  so  torturing  in  character  as  to  culminate 
in  maniacal  symptoms.  It  occasions  even  greater  suffering  than  does 
the  more  or  less  paroxysmal  neuralgias  resulting  from  pressure  of  the 
tumor  upon  the  intercostal  and  other  nerves.  Exceptionally,  cases  are 
observed  in  which  the  bones  are  extensively  eroded  and  no  pain  has 
been  produced.  Anginal  attacks  are  sometimes  present;  they  are 
especially  apt  to  constitute  a  prominent  feature  of  cases  in  which  the 
aneurism  is  situated  near  the  heart.  A  study  of  the  character  and 
location  of  the  pain  is  of  much  value  in  diagnosis,  affording  assist- 
ance in  the  localization  of  the  tumor.  Aneurism  of  the  transverse 
portion  of  the  arch  is  accompanied  by  pain  along  the  left  arm,  and 
extending  to  the  neck  and  occiput.  Aneurism  of  the  descending  aorta 
is  apt  to  produce  neuralgia  of  the  intercostal  nerves ;  when  the  tumor  is 
situated  just  above  the  diaphragm  the  pain  is  such  as  to  closely  simulate 
that  of  lumbago. 

Dyspnoea  is  another  important  symptom;  it  is  always  present  in 
connection  with  large  tumors;  often  with  small  ones  if  unfavorably 
located.  It  may  be  due  to  pressure  upon  the  lungs,  trachea,  bronchi, 
pulmonary  vessels,  or  upon  important  nerves,  as  the  pneumogastric  and 
recurrent  laryngeal.  When  the  pressure  is  upon  either  of  the  nerve 
trunks  enumerated,  the  dyspnoea  may  be  paroxysmal  and  severe.  The 
physical  signs  of  diminished  expansion  of  the  chest  on  one  side  and 
bronchial  catarrh,  weak  or  absent  tactile  fremitus  and  sibilant  or  sonorous 
r&les,  will  be  present  Secondary  lung  changes,  bronchiectasis  and  pul- 
monary consolidation  may  attend.  The  retention  of  bronchial  secretions 
leads  to  fever.  Pressure  upon  the  mucous  membrane  of  the  bronchial 
tubes  oft^n  causes  slight  bleeding  and  haemoptysis.  Sometimes  the 
aneurism  ruptures  into  a  bronchial  tube,  in  which  case  the  haemorrhage 
is  profuse  and  often  rapidly  fatal.  In  some  cases  the  haemoptysis  seems 
to  be  beneficial  rather  than  otherwise. 

Pressure  upon  the  pneumogastric  nerve  often  results  in  a  widespread 
diffusion  of  symptoms ;  L  e,,  in  vomiting  and  various  symptoms  referred 
to  the  abdominal  organs,  asthmatic  seizures,  and  angina  pectoris.    From 
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pressure  upon  the  recurrent  laryngeal  nerve  certain  laryngeal  symptoms 
arise;  e,  g.,  hoarseness,  or  if  this  has  not  yet  developed,  the  voice  is  weak 
and  husky  and  deficient  in  timbre.  Examination  with  the  laryngoscope 
shows  these  symptoms  to  be  due  to  paresis  or  paralysis  of  one  or  both 
vocat  cords.  In  the  early  stage  spasms  of  the  laryngeal  muscles  may 
cause  stridulous  breathing.  The  abductors  are  first  aflFected.  It  must 
be  remembered,  however,  that  often  when  but  one  vocal  cord  is  para- 
lyzed, there  may  be  no  apparent  alterations  in  the  voice. 

Pressure  upon  the  veins  within  the  thorax,  especially  upon  the 
superior  innominate  vein,  the  superior  vena  cava  or  the  right  auricle, 
results  in  venous  engorgement,  and  later  in  oedema  of  the  head,  neck, 
upper  extremities  and  chest.  These  parts  may  even  become  cyanotic. 
Headacheand  various  symptoms  of  interference  with  the  circulation  with- 
in the  head  may  be  present.  The  distribution  of  these  symptoms  will 
depend  upon  the  vessels  obstructed.  With  failing  heart,  they  are  still 
further  increased.  Less  frequently  the  lower  portion  of  the  body  and 
the  lower  extremities  become  oedematous  from  pressure  upon  the  inferior 
vena  cava.  Pressure  upon  the  azygos  veins  causes  cyanosis  of  the  lower 
portion  of  the  chest.  Pressure  upon  the  sympathetic  develops  in  some 
instances  vaso-motor  phenomena  in  the  head  and  neck.  At  first,  when 
the  sympathetic  nerve  is  suffering  irritation,  the  pupil  of  that  side  is 
dilated,  and  the  skin  shows  pallor;  but  with  its  paralysis,  there  are 
flushings  and  sweating  in  the  involved  area  and  contraction  of  the  pupil. 
A  prominent  symptom  group  may  result  from  pressure  upon  the 
branches  of  the  brachial  plexus  and  the  intercostal  nerves.  Exceedingly 
severe  neuralgia  and  motor  pareses  arise  within  the  nerve  districts 
involved. 

Deglutition  may  be  affected  by  pressure  of  an  aneurism  of  the 
descending  aorta  upon  the  oesophagus.  Less  frequently  pressure  of  the 
enlarged  transverse  portion  of  the  arch  may  cause  reflex  contraction 
from  disturbance  of  the  nerve  supply ;  this  will  be  indicated  by  parox- 
ysmal dysphagia.  In  either  case  nutrition  is  impaired  and  emaciation 
results.  The  pulses,  as  observed  in  the  radials,  are  often  unequal,  and 
not  synchronous.  They  may  also  differ  in  volume.  The  latter  peculi- 
arity is  more  apt  to  be  present  when  the  aneurism  involves  the  large 
arteries  given  off  by  the  arch.  Osier  calls  attention  to  "  obliteration  of 
the  pulse  in  the  abdominal  aorta  and  its  branches,"  the  aneurismal  sac 
constituting  a  reservoir  which,  on  the  principle  of  the  modern  syringe, 
changes  an  intermittent  into  a  continuous  stream. 

Phyaical  Signs. — Only  after  an  aneurism  has  attained  sufficient 
size  to  approach  the  chest  wall  do  physical  signs  enable  us  to  make  a 
diagnosis.  Prior  to  this  time,  pressure  symptoms,  especially  those  result- 
ing from  the  mechanical  action  of  the  tumor  on  the  lungs  and  bronchial 
tubes,  are  often  present.    The  great  variations  in  the  intensity  of  the 
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pressure  symptoms  and  the  physical  signs  are  dependent  in  very  great 
measure  upon  the  location  of  the  aneurism.  Thus  aneurism  involving 
the  ascending  aorta  and  first  portion  of  the  arch  has  been  spoken  of  as 
the  aneurism  of  physical  signs ;  of  the  last  portion  of  the  arch  and  the 
descending  aorta,  the  aneurism  of  pressure  symptoms. 

Inspection  and  Palpation.  Distention  of  the  intercostal  spaces, 
associated  later  ^th  erosion  of  the  bones  and  the  appearance  of  a  pul- 
sating tumor,  is  the  most  important  and  conclusive  evidence  of  aneurism. 
The  swelling  usually  appears  to  the  right  of  the  sternum  and  above  the 
fourth  rib,  when  the  aneurism  is  of  the  ascending  aorta ;  more  or  less  of 
the  upper  sternal  area  may  be  involved.  Pulsation  is  usually  first  felt 
in  the  second  and  third  interspaces.  If  these  signs  are  to  the  left  of  the 
sternum,  they  suggest  aneurism  of  the  transverse  portion  of  the  arch. 
Less  frequently  the  tumor  appears  posteriorly  as  low  as  the  third  dorsal 
vertebra,  in  which  case  involvement  of  the  descending  aorta  is  indicated. 
The  overlying  integuments  sometimes  present  changes,  even  to  gangrene. 
The  lowering  and  extension  of  the  apex  beat  to  the  left  results  from  dis- 
placement of  the  heart  or  coexisting  valvular  disease  and  hypertrophy. 
If  the  aneurismal  sac  does  not  contain  too  many  clots,  an  expansile  pul- 
sation may  be  detected.  In  cases  in  which  this  phenomenon  is  but 
slight,  a  neat  expedient  for  its  detection  is  found  in  the  pasting  of  small 
pieces  of  paper  edge  to  edge  over  the  suspected  spot.  If  the  pulsation  is 
expansile  the  edges  will  be  seen  to  separate  with  each  distention.  The 
pulsation  is  generally  systolic  in  time,  and  may  be  attended  by  a  thrill, 
especially  in  non-saccular  aneurisms.  Pulsation  in  the  suprasternal 
region  may  sometimes  be  felt  in  aniBurism  of  the  tranverse  section  of  the 
aorta.  When  the  innominate  artery  is  involved,  the  pulsation  is  observed 
high  above  the  second  rib,  and  extends  to  the  neck  on  the  right  side. 

Percussion.  Areas  of  dulness  to  the  right  or  left  of  the  sternum 
and  involving  the  upper  sternal  region,  often  merging  with  the  cardiac 
dulness,  are  very  significant.  A  dull  area  may  be  observed  posteriorly 
between  the  scapula  and  the  spine  upon  the  left,  and  about  the  level  of 
the  third  dorsal  vertebra. 

Auscultation.  Murmurs  may  or  may  not  be  heard  over  the  aneur- 
ism. They  are  usually  absent  if  blood-clots  fill  much  of  the  sac.  They 
are  generally  systolic  although  a  diastolic  murmur  may  be  superadded 
from  disease  or  overdistention  of  the  aortic  region.  The  heart  sounds 
may  be  heard  over  the  tumor.  The  second  sound  especially  may  be 
sharply  accentuated,  constituting  an  important  sign  when  heard  over  an 
area  of  suspicious  dulness.  The  diastolic  murmur  may  also  be  heard 
when  the  aneurism  is  situated  near  the  aortic  valves,  which  are  thus  ren- 
dered incompetent  from  overstretching  of  the  aortic  orifice  or  from  sec- 
ondary disease  of  the  valvular  segments.  Sometimes  aneurismal  mur- 
murs are  very  loud.    Pepper  reports  one  case  in  which  it  was  heard  at  a 
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distance  of  six  feet  from  the  patient.  A  systolic  murmur  is  sometimes 
beard  over  the  trachea,  and  has  been  attributed  to  the  sudden  expulsion 
of  air  from  this  tube  with  each  distention  of  the  tumor. 

The  Pulse.  When  the  aneurism  involves  the  ascending  aorta  the 
pulsations  in  all  the  arteries  are  found  to  take  place  much  later  than  the 
heart-beats.  The  strength  of  the  pulsations  is  also  weaker  than  normal. 
When  the  transverse  portion  of  the  aorta  but  not  the  innominate  artery 
is  involved,  the  pulsations  in  the  right  arm  and  right  side  of  the  neck 
are  normal ;  those  of  the  left  side  are  weak  and  retarded.  It  is  important 
in  all  cases  to  compare  the  accessible  vessels  on  both  sides.  The  sphyg- 
mographic  evidences  of  aneurism  are  important.  The  upstroke  is  slant- 
ing, the  summit  broad  and  the  various  waves  of  the  downstroke 
obliterated. 

Tracheal  Tugging.  This  phenomenon  as  evidence  of  aneurism 
was  first  described  by  Oliver,  and  its  value  in  practice  confirmed  by 
Macdonnell,  Osier,  and  others.  The  process  of  investigation  is  described 
by  Oliver  as  follows :  "  Place  the  patient  in  the  erect  position  and  direct 
him  to  close  his  mouth  and  elevate  his  chin  to  the  fullest  extent,  then 
grasp  the  cricoid  cartilage  between  the  finger  and  the  thumb  and  use 
gentle  upward  pressure  on  it,  when,  if  dilatation  or  aneurism  be  present, 
the  pulsation  of  the  aorta  will  be  distinctly  transmitted  through  the 
trachea  to  the  hand.  The  act  of  examination  will  increase  laryngeal 
distress  should  this  accompany  the  disease."  This  symptom  is  all  the 
more  valuable  because  it  appears  very  early  in  the  course  of  the  disease. 

Diagnosis. — ^The  diagnosis  of  aneurism  of  the  aorta  is  attended  with 
great  difficulty,  indeed  is  sometimes  impossible  until  a  pulsating  tumor 
appears  externally.  The  deep  situation  of  the  tumor  is  sufficient  reason 
for  the  obscurity  which  surrounds  its  recognition  in  its  early  stages.  At 
this  period  of  its  course  reliance  must  be  placed  upon  symptoms  of  press- 
ure, such  as  obstinate  and  increasing  neuralgia,  obscure  chest  pains, 
paresis  of  the  vocal  cords,  impairment  of  pulsation  in  the  abdominal 
aorta  and  its  branches,  etc.  When  a  tumor  can  be  recognized,  dif- 
ferentiation between  a  possible  aneurism  and  a  solid  growth  is  indi- 
cated. Suggestive  of  a  solid  growth  is  dulness,  which  is  not  so  clearly 
confined  to  the  region  of  the  aorta  as  in  the  case  of  aneurism ;  a  sys- 
tolic murmur  may  be  present,  but  is  not  likely  to  be  succeeded  by  an 
accentuated  second  sound.  If  pulsation  is  felt  it  is  not  as  forcible  as  in 
aneurism  and  does  not  possess  the  expansile  character  of  the  latter.  If 
the  respiratory  sounds  are  altered,  they  are  bronchial  in  character  over 
a  solid  growth,  while  they  become  feeble  or  suppressed  in  aneurism. 
The  fact  that  most  aneurisms  occur  in  men,  and  that  there  is  usually  an 
absence  of  the  cachectic  appearance  so  commonly  associated  with  solid 
growths  in  the  chest,  will  afibrd  much  assistance. 

Glasgow  has  made  recent  claims  for  a  symptom  which  he  regards  as 
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strongly  significant  of  the  presence  of  aortic  aneurism.  It  consists  of  the 
presence  of  a  systolic  sound  or  thud  synchronous  with  the  systole  of  the 
heart,  sometimes  accompanied  by  arterial  murmur,  and  heard  with  the 
stethoscope  placed  over  the  brachial  artery.  This  same  sign  was  for- 
merly described  by  Skoda  as  occurring  in  aortic  regurgitation,  which 
lesion  must,  of  course,  be  excluded. 

Aneurism  of  the  innominate  artery  can  seldom  be  distinguished  from 
aneurism  of  the  aorta.  But  if  the  physical  signs  indicate  a  growth 
toward  the  right  sterno-clavicular  junction,  if  the  pulse  in  the  right  radial 
artery  is  retarded,  and  feeble  or  extinct,  if  evidences  of  pressure  upon 
the  right  bronchus,  superior  vena  cava,  or  right  brachial  plexus  exist,  it 
may  be  suspected. 

In  pulsating  empyema  there  is  an  absence  of  pressure  symptoms  and 
the  dull  area  is  not  limited  to  the  aortic  region.  The  auscultatory  phe- 
nomena of  aneurism  are  absent,  as  is  also  the  expansile  pulsation.  Neu- 
rotic pulsation  of  the  aorta  simulating  aneurism  has  been  described  by 
Bramwell. 

Prognosis. — Sudden  death  after  a  long  period  of  latency  of  symp- 
toms is  not  an  unusual  termination  of  aortic  aneurism.  The  rapidity  of 
the  fatal  issue  when  brought  about  by  rupture  will  depend  upon  a  variety 
of  circumstances.  If  the  haemorrhage  takes  place  into  the  pericardial 
sac  death  occurs  at  once  from  compression  of  the  heart.  If  into  the  heart, 
lungs  or  bronchial  tubes,  there  is  the  element  of  obstruction  of  respira- 
tion added  to  the  loss  of  blood.  The  fatal  haemorrhage  may  occur  with 
great  rapidity,  or  there  may  be  repeated  smaller  losses  of  blood  with 
anaemia  as  a  consequence.  This  is  especially  apt  to  be  the  case  when  the 
rupture  is  through  the  wall  of  the  chest.  A  curious  group  of  symptoms 
follows  upon  the  rare  rupture  into  the  pulmonary  artery,  vena  cava,  or 
venous  heart,  the  most  important  being  venous  pulse,  a  murmur  over 
the  point  of  perforation,  systolic  in  time,  and  serious  circulatory  disturb- 
ances with  dropsy. 

Should  death  from  rupture  not  occur,  the  case  pursues  a  more  or  less 
chronic  course,  with  a  prominence  of  pressure  symptoms,  the  nature  of 
which  depends  upon  the  location  and  size  of  the  aneurism. 

Pericarditis,  bronchitis,  pneumonia,  destructive  lung  lesions,  pleurisy, 
aortic  disease,  obstruction  of  the  oesophagus,  thoracic  duct,  bronchial 
tubes  or  pulmonary  artery,  and  pressure  upon  the  nerve  trunks,  are  some 
of  the  sequential  conditions  which  give  rise  to  prominent  symptoms. 
Before  a  fatal  result  has  been  reached  in  consequence  of  asthenia  or  some 
of  these  complicating  conditions,  the  patient  may  die  of  failing  heart. 
Recovery  from  aneurism  is  rare.  The  prognosis  is  therefore  unfavorable, 
although  the  possessor  of  the  disease  sometimes  lives  on  for  years  in  com- 
parative comfort.    Spontaneous  recovery  sometimes  takes  place. 

Treatment. — ^The  treatment  of  aneurism  is  generally  unsatisfactory. 
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Nevertheless  many  spontaneous  recoveries  have  taken  place,  as  obliterated 
aneurismal  sacs  have  been  found  post  mortem  in  persons  in  whom  their 
existence  had  not  ev^n  been  suspected  during  life.  Drugs  and  general 
measures  are  in  most  repute  by  way  of  treatment.  The  methods  in  vogue 
in  aneurism  of  superficial  vessels,  viz.,  compression  and  distal  and  proxi- 
mal ligation,  are,  of  course,  inapplicable  to  the  aorta.  The  treatment 
which  finds  most  favor  is,  first  and  simplest,  the  method  by  diet  and  rest, 
known  as  Tufnel's  treatment,  because  advocated  by  Tufnel,  of  Dublin. 
The  essential  features  of  this  plan  are  rest,  if  possible  in  bed,  and  the 
reduction  of  the  food  allowance,  especially  its  liquid  portion,  to  a  mini- 
mum. The  result  of  this  plan  is  lessening  of  blood  pressure  and  quiet- 
ing of  the  circulation,  both  of  which  favor  coagulation  of  the  blood 
within  the  dilated  vessel.  It  is  suggested  that  about  ten  ounces  of  solid 
food  and  eight  ounces  of  liquid  be  divided  into  three  meals,  to  be  taken 
during  the  twenty-four  hours.  Many  cases  of  successful  application  of 
this  plan  have  been  reported. 

Venesection  has  its  advocates  and  is  suggested  in  the  early  stages. 
Quantities  of  five  to  ten  ounces  of  blood  are  abstracted  every  one  to  two 
weeks.  This  may  be  done  in  persons  who  are  not  anaemic,  hxxi  the  pro- 
duction of  a  marked  degree  of  anaemia  by  this  method  is  to  be  condemned. 

Certain  drugs,  especially  iodide  of  potassium  and  ergot,  are  believed 
to  possess  an  influence  upon  the  sac  and  its  contents.  Iodide  of  potassium, 
in  doses  of  from  five  to  thirty  grains  three  times  daily,  is  recommended 
by  many  observers.  Some  consider  the  smaller  doses  suflBcient  to  accom- 
plish all  the  drug  is  capable  of.  Balfour  strongly  recommends  the  larger 
amount.  Its  favorable  action  seems  to  be  due  to  a  lowering  of  the  blood 
pressure,  as  well  as  to  a  specific  action  upon  the  diseased  vessel.  As  most 
patients  with  aneurism  are  claimed  to  be  syphilitic,  the  beneficial  result 
may  be  due  in  some  degree  to  a  control  of  this  factor.  It  is  generally 
agreed  that  iodide  of  potassium  possesses  great  influence  over  the  course 
of  aneurism. 

Ergotine  was  first  employed  by  Langenbeck,  who  made  injections  of 
the  aqueous  extract  of  ergot  into  the  region  of  the  sac.  Contraction  of 
the  muscular  fibres  in  the  wall  of  the  sac  is  then  the  rationale  of  its 
action.  General  experience  does  not  appear  to  support  this  method. 
Astringents,  such  as  tannic  acid  and  acetate  of  lead,  are  recommended, 
but  there  is  little  evidence  of  their  value. 

Galvano-puncture  has  been  successfully  performed  in  a  few  instances. 
Ciniselli  reported  twenty-three  cases  with  five  cures,  a  most  favorable 
showing.  In  aneurisms  of  the  sacculated  variety,  of  small  size,  it  may 
be  employed  with  some  hope  of  success.  The  steps  ccfnsist  of  intro- 
ducing into  the  sac  a  needle  insulated  except  at  its  point,  to  which  the 
positive  pole  is  attached.  The  negative  electrode,  which  must  be  large, 
should  be  applied  over  the  abdomen.    The  current  should  pass  for  from 
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one  to  three  or  four  hours.  Prior  to  operating,  the  apparatus  should  be 
tested  in  fresh  blood  or  egg  albumin,  that  successful  action  may  be 
demonstrated.  The  importance  of  introducing  the  anode  or  positive 
pole  will  be  appreciated  from  the  firmness  of  the  coagulum  which  forms 
about  that  needle,  as  compared  with  the  soft  mass  filled  with  bubbles  of 
hydrogen  gas  which  appears  at  the  cathode  or  negative  pole.  The  dan- 
ger of  embolism  appears  to  be  but  small  if  the  operation  is  performed  in 
the  above  manner. 

Introduction  of  foreign  substances,  such  as  fine  silver  wire,  catgut 
and  horse  hair,  have  been  recommended,  and  many  cases  so  treated. 
This  plan  may  be  combined  with  electrolysis.  The  wire,  kept  tightly 
wound  about  a  spool,  is  passed  through  a  perforated  needle  into  the  sac, 
when  it  curls  again.  To  this  wire  the  positive  pole  is  attached  and  the 
treatment  carried  out  as  in  galvano-puncture.  The  various  methods 
which  aim  at  the  formation  of  a  coagulum  within  the  sac  seem  faulty 
in  principle,  and  results  are  not  encouraging.  The  resulting  coagulum 
does  not  form  in  lamellse  upon  the  dilated  walls  of  the  artery,  as  when 
produced  by  nature,  and  may  constitute  a  soft  embolus  lying  free  in  the 
aneurismal  cavity. 

Ligation  of  the  carotid  and  subclavian  arteries  has  been  practised  in 
some  cases  with  but  little  result,  however. 

Medicines  must  be  prescribed  upon  general  principles,  and  may 
afford  some  relief.  Careful  selection  will  lessen  the  necessity  for  morphia, 
which  may  sometimes  be  necessary  to  control  the  intolerable  and  uncon- 
querable pains. 

ANEURISM  OP  THE  ABDOMINAL  AORTA. 

Aneurism  of  the  abdominal  aorta  is  of  far  less  frequent  occurrence 
than  is  the  same  lesion  involving  the  thoracic  portion  of  this  great  artery. 
The  sac  is  especially  liable  to  form  about  the  region  of  the  coeliac  axis ; 
in  a  very  small  proportion  of  cases  the  dilatation  occurs  at  the  bifurca- 
tion of  the  aorta.  The  aneurism  may  assume  the  fusiform,  sacculated 
or  any  of  the  other  usual  varieties ;  it  may  also  be  multiple.  Men  in 
middle  life  represent  the  great  majority  of  subjects,  and  the  etiological 
factors  at  work  are  generally  the  same  as  those  already  presented  for 
thoracic  aneurism. 

Pain  is  the  earliest  and  most  pronounced  of  the  symptoms,  and  is 
due  especially  to  pressure  exerted  by  the  tumor  upon  the  nerve  trunks 
and  the  vertebrce.  Its  character  varies  in  different  cases  and  in  differ- 
ent stages  of  the  same  case.  Several  varieties  of  pain  may  be  distin- 
guished :  First,  acute  lancinating  pains,  felt  anteriorly  even  as  far  as  the 
umbilicus,  or  extending  downward  even  into  the  lower  extremities; 
secondly,  dull  boring  pains  resulting  from  pressure  and  erosion  of  the 
vertebrsB ;  thirdly,  paroxysms  of  pain  mostly  of  a  gastralgic  character ; 
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fourthly,  colicky  pains  in  the  abdomen  due  to  embolism  of  the  mesen- 
teric artery. 

Hypersemia  of  the  various  abdominal  organs,  especially  of  the  liver 
and  spleen,  is  common,  owing  to  the  pressure  exerted  by  the  aneurism 
upon  the  venous  trunks.  Jaundice  may  be  present.  Gastric  disorder 
is  common ;  vomiting  is  not  unusual.  The  pressure  upon  the  vertebra 
may  result  in  extensive  erosion  of  their  bodies,  destructive  changes 
in  the  cord  and  paraplegia.  Usually  the  aneurism  projects  forward 
and  is  detected  centrally  or  to  one  side  of  the  median  line,  usually 
the  left.  If  situated  high  up,  it  is  well  covered  by  the  diaphragm, 
and  is  not  liable  to  be  discovered  until  it  has  attained  a  large  size. 
Usually,  however,  the  yielding  nature  of  the  abdominal  walls  makes 
the  discovery  of  an  aneurism  of  the  abdominal  aorta  possible  before 
it  has  reached  the  size  necessary  in  cases  of  the  thoracic  disorder. 

Physical  Signs. — Inspection  and  Palpation.  A  pulsating  tumor 
may  be  visible,  or  it  may  be  appreciable  to  palpation.  Its  most  frequent 
position  is  just  above  the  umbilicus  and  to  the  left  of  the  median  line. 
The  essential  feature  of  this  tumor  is  an  expansile  pulsation.  This  must 
be  remembered,  for  it  is  in  this  region  that  pulsating  aorta  of  neurotic 
origin  is  most  often  observed.  Such  neurotic  pulsation  may  at  times  be 
astonishingly  forcible  and  deceive  the  careless  observer.  There  may 
be  a  systolic  thrill,  and  if  the  tumor  is  in  contact  with  the  diaphragm,  a 
diastolic  impulse  may  be  transmitted  from  the  heart.  Systolic  sounds 
are  more  often  heard  over  the  tumor  than  are  diastolic.  Frank  has 
proposed  a  test  for  the  presence  of  aneurism,  which  is  as  follows :  Pressure 
upon  the  sac  will  result  in  increase  of  tension  in  the  vessels  below,  which 
is  most  easily  determined  in  the  femoral  arteries.  The  removal  of 
pressure  is  followed  immediately  by  great  feebleness  or  loss  of  one  or 
more  beats.  The  risks  of  rupture  of  the  sac  in  practising  this  test  are 
such  as  to  make  it  inadvisable  for  ordinary  clinical  work. 

Prognosis. — Recovery  from  abdominal  aneurism  is  rare.  Sponta- 
neous recovery  may,  however,  occur  as  in  the  case  of  thoracic  aneurisms. 
The  fatal  issue  is  usually  due  to  rupture  internally.  This  may  take  place 
into  the  peritoneal  sac  or  retroperitoneal  space,  or  into  the  neighboring 
hollow  organs,  as  the  stomach,  duodenum,  bladder,  or  the  pleura.  Rup- 
ture into  the  vena  cava  with  consequent  circulatory  disturbances  has 
been  observed.    Perforation  of  the  abdominal  walls  is  rare. 

Treatment. — The  general  treatment  of  abdominal  aneurism  is  the 
same  as  that  recommended  for  other  aneurisms  of  the  aorta.  A  special, 
though  withal  a  dangerous  method  of  treatment  has  been  recommended, 
consisting  of  pressure  upon  the  proximal  side  of  the  tumor  while  keep- 
ing the  patient  under  an  anaesthetic.  Such  pressure  has  been  continued 
for  over  fifty  consecutive  hours.  The  risks  incurred  are  mechanical 
injury  to  surrounding  tissues  and  rupture  of  the  sac. 
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ANEURISM  OP  THE  BRANCHES  OP  THE  ABDOMINAL 

AORTA. 

The  various  branches  of  the  abdominal  aorta,  notably  the  coeliac 
axis,  the  mesenteric,  splenic,  hepatic,  and  renal  arteries,  may  be  the  seat 
of  aneurism. 

The  ccdiac  axis  is  quite  frequently  involved  in  aneurism  of  the  upper 
section  of  the  abdominal  aorta.  The  splenic  artery  is  next  in  frequency 
the  seat  of  this  lesion. 

The  hepatic  artery  is  but  rarely  aflfected  by  aneurism.  But  a  few 
cases  have  been  reported.  The  symptoms  are  not  at  all  characteristic. 
Especially  apt  to  appear,  are  pain  in  the  right  hypochondrium,  and 
icterus  from  compression  of  the  gall  duct.  Haemorrhage  into  the  gall 
duct  has  taken  place  and  gives  rise  to  symptoms  simulating  those  of 
hepatic  colic. 

The  aneurisms  arising  from  the  aortic  branches  are  rarely  of  large 
size,  generally  not  reaching  that  of  a  hen's  egg.  They  thus  give  rise  to 
few  or  no  symptoms  in  many  instances.  They  may  rupture ;  but  owing 
to  the  small  size  of  the  vessels,  such  an  accident  is  not  necessarily  fatal. 

Aneurism  of  the  mesenteric  arteries  is  very  rare.  The  superior  mes- 
enteric artery  is  the  one  most  frequently  attacked.  A  tumor  with  a 
systolic  murmur  may  be  found  in  the  median  line.  Pain  in  the  tumor 
or  posteriorly  in  the  lumbar  region,  gastric  irritation,  and  symptoms  of 
intestinal  infarction  are  the  most  suggestive  indications. 

Aneurisms  of  the  renal  arteries  are  not  rare.  They  are  usually  small. 
Rupture  takes  place  most  frequently  into  the  retro-peritoneal  space. 

Multiple  aneurisms  are  usually  of  small  size,  thus  making  cases  of 
this  character  decidedly  obscure.  The  symptoms  are  mainly  pain  and 
gastric  disturbance.  The  pain  may  be  referred  to  the  back.  Hsemate- 
mesis  and  fatal  haemorrhage  from  the  bowels  have  been  reported. 
Rupture  may  occur  into  the  stomach,  bowels  or  peritoneal  cavity. 

OONGENTTAL  SMALLNESI^  OP  THE  AORTA. 

Congenital  smallness  of  the  aorta  has  been  frequently  observed, 
especially  in  women  the  subjects  of  chlorosis.  In  general  it  has  attended 
slow  growth  and  delayed  physical  development,  especially  of  the  general 
vascular  system  and  genital  organs.  Virchow  observed  it  in  the  subjects 
of  haemophilia.  Weakness,  paleness,  and  anaemia,  are  usually  present. 
The  aorta  is  small,  often  no  larger  than  one  of  the  larger  arteries  of  the 
body.  The  media  and  intima  are  thin  and  may  be  fatty.  Endarteritis 
may  cause  the  intima  to  pucker  or  lie  in  folds.  The  intercostal  arteries 
are  often  given  oflF  irregularly.  The  heart  may  be  small,  hypertrophied 
or  dilated.  Aside  from  anaemia,  there  may  be  palpitation,  a  syncopal 
tendency,  and  the  general  symptoms  of  insuflScient  blood  or  faulty  circu- 
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lation.  It  seems  a  favorable  condition  for  the  formation  of  gastric  ulcer, 
endocarditis,  haemophilia,  etc.  Menstruation  may  be  delayed,  absent  or 
excessive. 

A  systolic  murmur  due  to  irregular  vibrations  of  the  aortic  walls 
may  be  heard  over  the  prsBcordia. 

DILATATION  OF  THE  AORTA. 

Some  authorities  recognize  a  uniform  dilatation  of  the  aorta,  espe- 
cially of  its  arch.  A  clinical  separation  of  this  from  aneurism  does  not 
seem  possible.  Neither  is  it  with  certainty  recognized  anatomically  at 
the  autopsy. 

CONSTRICTION  OF  THE  AORTA. 

Constriction  of  the  aorta,  of  congenital  origin,  has  been  observed. 
The  lesion  is  usually  found  external  to  the  left  subclavian  artery ;  i. «.,  at 
the  isthmus  of  the  aorta,  this  portion  of  the  vessel  retaining  its  foetal  size. 
The  vessel  exhibits  upon  its  inner  surface  at  the  point  of  constriction  a 
puckered  and  furrowed  appearance,  to  which  thrombi  may  be  attached. 
Behind  the  constriction  the  aorta  is  dilated.  The  left  ventricle  is  often 
hypertrophied  and  dilated,  and  the  aortic  and  mitral  valves  diseased. 
The  mechanical  obstruction  to  the  blood  current  tends  to  the  formation 
of  atheroma  and  aneurism.  Sometimes  the  aorta  tapers  down  to  the 
point  of  obstruction,  resuming  its  natural  size  below.  The  establishment 
of  a  collateral  circulation  through  branches  of  the  subclavian  arteries, 
which  enlarge  and  communicate  with  arteries  given  off  from  the  aorta 
below  the  obstruction,  prevents  rapidly  serious  results ;  indeed,  remark- 
able instances  in  which  this  lesion  has  produced  little  or  no  inconveni- 
ence have  been  recorded.  The  symptoms  noted  in  these  cases  have  been 
severe  headache,  dyspnoea,  cough,  haemoptysis  and  vertigo.  The  condi- 
tion can  only  be  recognized  during  life  by  the  marked  throbbing  of 
dilated  arteries  around  the  shoulders  and  ribs,  and  by  the  differences  in 
the  strength  of  the  pulsations  in  the  arteries  of  the  upper  and  lower 
limbs. 

New  growths  and  syphilitic  lesions  sometimes  result  in  acquired  con- 
striction of  the  aorta. 

RUPTURE  OF  THE  AORTA. 

This  is  a  very  rare  accident,  occurring  very  seldom  even  in  cases  in 
which  the  aorta  is  diseased.  It  has  followed  upon  blows,  falls,  wounds 
of  the  chest,  etc.  In  some  cases  the  rupture  has  extended  through  only 
one  of  the  coats  of  the  vessel,  resulting  in  a  dissecting  aneurism.  For 
the  most  part  rupture  of  the  aorta  is  the  result  of  various  degenerative 
processes  conjoined  with  undue  physical  or  mental  strain  as  an  exciting 
cause.    Rupture  occurs  most  frequently  near  the  heart  with  a  resulting 
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hsemopericardium.  It  may  take  place,  however,  into  the  posterior  or 
anterior  mediastinum,  and  but  rarely  into  other  vessels  or  into  the  heart 
itself.  The  solution  of  continuity  is  usually  transverse,  and  may  involve 
one-half  or  more  of  the  circumference  of  the  vessel.  The  symptoms  are 
those  of  internal  haemorrhage,  agony,  shock,  pain  and  collapse.  Death 
usually  takes  place  rapidly.  If  life  is  prolonged  the  physical  evidences 
of  a  collection  of  blood  in  the  pleural  or  pericardial  sac  or  mediastinum 
may  be  elicited. 

ANEURISM  OP  THE  PULMONARY  ARTERIES. 

The  lesions  productive  of  aneurism  are  not  common  in  the  pulmon- 
ary artery,  hence  aneurism  of  that  vessel  is  a  rare  affection.  Of  915  cases 
of  aneurism  collected  by  Crisp,  but  four  involved  the  pulmonary  artery.  A 
more  or  less  general  dilatation  of  the  vessel  and  its  branches  occurs  as  a 
result  of  mitral  obstruction  or  chronic  pulmonary  lesions,  and  must  not 
be  confounded  with  aneurism.  Death  may  occur  from  rupture  of  the 
sac,  especially  from  rupture  into  the  pericardium.  The  tumors  are  sel- 
dom of  large  size.  Occasionally  aneurisms  are  formed  in  phthisical  cavi- 
ties by  reason  of  the  loss  of  support  to  the  vessels  afforded  by  the  normal 
lung  tissues.  The  general  dilatation  of  the  pulmonary  artery  above 
referred  to  sometimes  paves  the  way  for  an  arterio-sclerosis. 

Symptomatology  and  Physioal  Signs.— The  symptoms  of  aneu- 
rism of  the  pulmonary  artery  are  uncertain  and  by  no  means  diagnostic, 
hence  the  condition  is  rarely  recognized  during  life.  The  most  charac- 
teristic symptoms  are  those  indicative  of  a  weak  right  heart  and  disturb- 
ance of  the  pulmonary  circulation.  There  is  generally  complaint  of 
cough  and  expectoration,  dyspnoea  and  cyanosis.  The  symptoms  may 
present  a  strong  similarity  to  those  of  aortic  aneurism,  if  the  tumor  is 
large  enough  to  exert  much  pressure.  To  the  left  of  the  sternum  in  the 
third  interspace,  pulsation  and  prominence  may  be  detected.  A  thrill 
may  attend  the  systolic  pulsation,  and  the  closure  of  the  pulmonary 
valves  may  communicate  a  diastolic  vibration.  The  value  of  percussion 
in  diagnosis  is  much  diminished  by  reason  of  the  fact  that  this  region  is 
often  dull,  as  the  result  of  retraction  of  the  lung.  Emphysema  may  also 
mask  an  aneurism  in  this  location.  Dulness  is  usually  present,  however, 
over  the  area  of  pulsation  and  perhaps  higher.  Auscultation  reveals  a 
rough  systolic  murmur  propagated  upward  and  to  the  left.  A  good  point 
for  differentiation  from  aortic  aneurism  is  that  in  the  latter  hypertrophy 
involves  the  left  ventricle;  in  aneurism  of  the  pulmonary  artery  it  is  the 
right  ventricle  that  is  enlarged. 

The  Prognosis  is  no  better  than  in  the  case  of  other  internal 
aneurisms. 
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ANEURISM  OF  THE  CORONARY  ARTERIES. 

The  coronary  arteries  may  be  the  seat  of  aneurisms.  Either  vessel, 
in  any  portion  of  its  course,  maybe  involved.  The  tumor  may  be  saccu- 
lated or  fusiform,  or  the  affected  artery  may  be  dilated  throughout  its 
course.  As  a  rule,  the  aneurisms  are  few  in  number,  rarely  being  more 
than  three.  They  are  generally  the  result  of  arterio-sclerosis  or  embol- 
ism. Rupture  may  take  place  into  the  pericardium,  or,  as  I  observed  in 
one  case,  into  the  heart  substance  itself,  leading  to  anginal  attacks,  vom- 
iting and  finally  haemorrhage  into  the  pericardium.  Usually  aneurism 
of  the  coronary  arteries  produces  no  symptoms  until  rupture  takes  place. 
The  size  of  the  aneurism  ranges  from  a  slight  dilatation  to  a  tumor  as 
large  as  the  walls  of  the  heart  will  permit. 

ARTERIO-VENOUS  ANEURISM. 

A  communication  between  an  artery  and  a  vein  usually  results  fix)m 
a  wound,  as  in  venesection.  Should  the  vessels  become  adherent,  and 
the  arterial  blood  pass  directly  into  the  vein,  the  latter,  with  all  its 
branches,  becomes  dilated.  To  this  condition  the  term  aneurismal  varix 
has  been  applied.  But  when  an  intermediate  sac  is  formed,  or  an  aneur- 
ism bursts  into  a  vein,  the  condition  is  designated  varicose  aneurism. 
The  forms  of  this  lesion  most  important  to  the  physician  occur  within 
the  chest.  Such  a  communication  has  been  shown  to  take  place  between 
the  aorta  and  the  pulmonary  artery,  and  between  the  aorta  and  the  vena 
cava.  In  the  case  of  the  latter  the  result  is  excessive  dilatation  of  the 
veins  of  the  head  and  upper  portion  of  the  body,  combined  with  blueness 
of  the  surface  and  oddema.  The  development  of  the  symptoms  may  be 
sudden.  The  most  important  physical  sign  is  a  continuous  murmur 
intensified  with  each  systole. 
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The  diseases  of  the  veins  which  will  be  considered  are  acute  and 
chronic  phlebitis,  and  dilatation  of  the  veins. 

ACUTE  PHLEBITIS. 

Definition. — Inflammation  of  the  veins. 

Ittiology  and  Patiiology . — For  a  correct  appreciation  of  the  etiology 
of  acute  phlebitis,  a  knowledge  as  to  the  manner  in  which  the  inflamma- 
tory process  begins  is  a  prerequisite.  A  study  of  the  subject  shows  that 
the  inflammation  may  begin  in  the  walls  of  the  veins  themselves,  or 
these  vessels  may  become  involved  by  contiguity  with  other  inflamed 
structures.  In  the  former  case  the  phlebitis  not  infrequently  arises  from 
the  direct  action  of  toxic  substances  circulating  in  the  blood  on  the 
venous  walls ;  or,  as  a  result  of  blood  changes,  a  thrombus  forms  and 
phlebitis  sets  in.  The  latter  we  speak  of  as  a  thrombo-phlebitis ;  the  for- 
mer, in  which  the  surrounding  tissues  are  also  invaded,  as  periphlebitis. 

The  constitutional  causes  of  phlebitis  are  the  first  to  demand  atten- 
tion. They  consist  in  a  general  way  of  all  influences  that  favor  the 
coagulability  of  the  blood,  and  of  all  depressing  agencies  which  lead  to 
a  sluggish  circulation.  We  may  also  note  under  this  head  certain  blood 
changes,  the  true  character  of  which  is  not  yet  understood,  but  which 
in  some  manner  act  on  the  venous  walls  and  cause  phlebitis,  notably 
certain  septic  conditions.  The  puerperal  state  furnishes  an  example  of  a 
condition  attended  by  abnormal  coagulability  of  the  blood,  the  formation 
of  a  clot  in  any  given  spot  being  the  result  of  local  causes.  Such  cases 
constitute  what  is  generally  known  as  phlegmasia  alba  dolens,  or  **  milk- 
leg."  Diseases  of  the  heart  and  phthisis  are  good  examples  of  conditions 
of  depression  playing  the  part  of  etiological  factors  in  the  production  of 
phlebitis. 

When  the  disease  process  begins  in  the  walls  of  the  vein  itself  some 
6ause  operates  to  roughen  the  internal  coat,  resulting  in  the  formation 
of  a  coagulum  at  that  point.  The  ultimate  result  is  therefore  the 
same  as  in  the  preceding  case,  only  the  formation  of  the  thrombus  is  the 
secondary  lesion. 

In  still  another  class  of  cases  a  severe  inflammation  invades  certain 
tissues  through  which  a  vein  passes.  The  vessel  participates  in  the  pro- 
cess, and  again  we  have  phlebitis  occurring. 

(171) 


Digitized  by 


Google 


172 


ACUTE  PHLEBITIS, 


In  no  case  is  it  likely  that  an  inflammation  is  started  in  a 
spreads  throughout  a  great  length,  involving  only  its  inner  coat 
ducing  no  thrombus.  In  septic  cases,  especially,  the  occlusi( 
vessel  must  be  regarded  as  a  conservative  process,  for  it  effectu) 
oflf  the  diseased  spot  from  the  general  circulation  and  prevent 
infection. 

Of  great  practical  interest  are  those  cases  of  phlebitis  cons< 
influenza.  Morlat  and  Rogier  report  a  case  in  point  in  which  tl 
began  suddenly  in  the  calf  of  one  leg,  followed  eight  days  lai 
volvement  of  its  fellowj  resulting  one  month  later  in  gangrene  ai 

As  to  the  changes  in  the  .veins  themselves,  the  outer  wall  is 
be  principally  affected,  exhibiting  increased  vascularity  and  in 
by  inflammatory  exudate.  Thus  the  vessel  itself  is  hardened,  a 
cut  across,  its  lumen  remains  patulous  instead  of  collapsing.  1 
coat  loses  in  glossy  appearance  and  becomes  dull  and  opaqi 
stained  by  the  absorption  of  the  coloring  matter  from  the  blood 
times  it  is  eroded,  leaving  the  middle  coat  bare. 

In  some  cases  suppuration  takes  place.  The  inflammatory 
in  the  venous  walls  may  break  down,  forming  an  abscess  in  that  s 
or  the  obstructing  coagulum  may  be  septic,  the  intima  break  d< 
form  and  be  washed  into  the  general  circulation.  The  debris  fir 
ment  in  other  portions  of  the  body,  thereby  starting  fresh  lesions, 
times  the  lodgment  takes  place  in  important  vessels  and  produces 
death,  hemiplegia,  etc. 

In  another  class  of  cases  granulations  spring  up  on  the  innei 
of  the  vein,  and  mingle  with  the  coagulum.    The  latter  soon 
organized.    The  tissue  thus  formed  contracts,  and  the  channe! 
affected  vessel  is  permanently  obliterated.    This  condition  is  sp 
as  adhesive  or  obliterating  phlebitis. 

In  the  most  favorable  cases,  providing  suppuration  does  no 
the  calibre  of  the  vein  is  ultimately  restored,  although  th^  wal 
remain  more  or  less  thickened. 

Symptomatology. — The  symptoms  of  phlebitis  are  those  of 
inflammation  pliLS  obstructed  venous  circulation.  Naturally  the 
picture  differs  according  to  the  proximity  of  the  affected  vessel  to 
face  of  the  body.  Thus  if  the  vein  is  superficial  and  large,  there 
observed  subcutaneous  oedema,  and  the  affected  vessel  shows  itseli 
touch  as  a  hard  knotted  cord.  If  a  deep  vein  is  involved,  cedema 
present",  but  the  infiltration  is  general,  invading  all  parts  below  t 
cular  obstruction.  The  tissues  are  hard  and  brawny  and  do  i 
readily  on  pressure.  The  tension  is  at  times  so  great  as  of  itself  i 
stitute  a  source  of  extreme  suffering.  Under  such  circumstance 
hardly  likely  that  the  inflamed  vein  can  be  recognized  by  the  si 
touch.    When  a  vein  having  free  anastomoses  with  others  is  in\ 
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the  obstruction  to  the  circulation  may  be  so  slight  as  to  produce  few 
symptomatic  evidences  of  its  existence. 

Pain  is  always  present.  It  is  aggravated  on  pressure,  and  is  espe- 
cially marked  along  the  course  of  the  vein.  It  may  be  intermittent 
or  continuous. 

The  limb  may  or  may  not  be  red ;  sometimes  a  red  line  marks  the 
course  of  the  inflamed  vessel. 

The  temperature  of  the  affected  limb  is  nearly  always  elevated  at 
first ;  later,  as  circulation  becomes  more  and  more  interfered  with,  it 
becomes  subnormal. 

The  constitutional  symptoms  consist  of  fever,  rapid  pulse,  and  sleep- 
lessness. In  severe  cases,.if  prolonged,  the  clinical  picture  may  simulate 
that  of  typhoid  fever.    Chills,  sweats,  etc.,  announce  the  onset  of  pysemia. 

Diagnosis. — Lymphangitis  is  the  condition  which  is  probably  most 
frequently  confounded  with  phlebitis.  The  former,  however,  nearly 
always  arises  from  traumatism,  and  is  accompanied  by  involvement  of  the 
tributary  lymphatic  glands.  Lymphangitis  comes  on  more  suddenly 
than  does  phlebitis,  and  the  inflammation  tends  to  involve  a  network  of 
vessels  rather  than  a  single  one. 

Phlebitis  arising  secondarily  to  a  cellulitis  may  prove  difficult  of 
recognition.  It  is  to  be  suspected  when  the  veins  below  become  unduly 
distended  and  there  is  oedema  plainly  not  of  inflammatory  origin  in 
those  parts. 

Ftognosis. — The  prognosis  of  phlebitis  is,  as  a  rule,  favorable. 
Suppurative  cases  sometimes  lead  to  general  infection.  In  the  majority 
of  cases  the  collateral  circulation  is  sufficiently  well  established  to 
restore  the  normal  circulation.  In  very  few  cases  indeed  is  the  circu- 
latory obstruction  permanent 

Treatment — The  first  essential  in  the  treatment  of  phlebitis  is 
rest  in  bed.  Care  should  be  taken  that  the  affected  part  is  elevate, 
or  at  least  not  in  a  dependent  position.  It  is  important  also  to  envelop 
the  affected  member  in  cotton- wool.  When  the  temperature  of  the 
limb  is  high,  iced  applications  bring  considerable  relief.  If  manipula- 
tion is  to  be  tried,  it  must  be  very  gentle  lest  a  portion  of  the  coagulum 
be  detached  and  produce  embolism. 

The  principal  medicines  for  internal  treatment  are  aconite^  arnica, 
piUsatilla,  hamamelis,  lachesis,  hepar  sulphur,  lachesis.  Belladonna  is  suitable 
to  cases  in  which  the  phlebitis  is  secondary  to  inflammation  of  contigu- 
ous structures  and  is  indicated  by  the  characteristics  of  that  inflam- 
mation. Other  remedies,  as  rhus,  cantharia,  mercurius,  mlphur,  etc.,  may 
be  employed  in  individual  cases  for  like  reasons.  Arnica  is  useful  only 
in  the  mild  cases,  especially  if  the  result  of  traumatism,  and  associated 
with  bruised  sore  pains.    Ecchymoses  afford  an  indication  for  this  drug. 

PulsaiUla  and  hamamelis  have  a  special  affinity  for  the  venous  system 
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and  both  remedies  have  been  much  used  empirically  in  the  treatment  of 
phlebitis,  especially  in  that  variety  which  occurs  during  the  puerperium. 
Hepar  produces  good  results  in  cases  threatening  suppurative  changes. 
This  remedy  enjoys  a  most  excellent  reputation  among  many  old  school 
physicians.  LachesiSy  arsenicam  and  baptma  are  adapted  to  cases  with 
profound  adynamia. 

DILATATION  OP  THE  VEINS. 

Synonyms. — Varicose  veins ;  varices ;  phlebectasia. 

Etiology. — The  causes  of  varicose  veins  are  twofold:  (1)  Causes 
operating  to  weaken  the  walls  of  these  vessels ;  (2)  those  increasing  the 
intravenous  pressure.  Under  the  first  head  are  included  the  degenerative 
changes  incident  to  advancing  years,  and  the  weakened*  condition  pro- 
duced by  debilitated  states  generally ;  under  the  second,  gravity  and 
lesions  which  retard  the  flow  of  blood  through  the  veins.  The  veins 
of  the  lower  extremities  are  especially  liable  to  this  affection,  because  in 
them  the  column  of  blood  sustained  by  their  walls  is  always  greater  than 
in  any  other  portion  of  the  body.  Especially  is  this  cause  active  in 
persons  whose  occupations  necessitate  a  standing  position  most  of  the  day. 
Heart  diseases  constitute  an  important  and  a  much  neglected  cause, 
The  lesion  especially  active  in  this  respect  is  tricuspid  insufficiency, 
which  generally  leads  to  dilatation  of  the  veins  emptying  into  the 
superior  vena  cava.  In  many  cases  the  venous  obstruction  is  local,  as 
is  evidenced  in  varices  caused  by  pregnancy,  cirrhosis  of  the  liver, 
intra-pelvic  and  intra-abdominal  tumors,  feecal  impactions  in  the  sigmoid 
flexure,  tight  garters,  and  thrombosis.  Dilatation  of  the  pulmonary 
vein  and  its  branches  occurs  in  mitral  disease. 

Morbid  Anatomy. — The  superficial  veins  are  more  liable  to  this 
lesion  than  are  those  deeply  situated,  probably  because  the  latter  are 
better  supported  by  the  surrounding  tissues.  As  a  rule  the  dilatation  is 
not  equally  great  throughout  the  course  of  the  affected  vessel.  Some* 
times  it  is  manifested  through  the  entire  circumference  of  the  vein, 
while  in  others  it  takes  the  form  of  a  bulging  on  one  side  of  the  vessel. 
In  either  case,  the  enlargement  is  especially  prone  to  take  place  just 
above  one  of  the  valves.  Lesions  in  such  a  situation  render  the  valves 
incompetent  to  close,  deprive  the  circulation  of  this  aid  to  the  onward 
passage  of  the  blood,  and  still  further  increase  the  difficulty.  When  the 
trouble  is  well  advanced,  the  affected  vessels  increase  also  in  length,  and 
thereby  become  tortuous,  and  may  form  large  subcutaneous  bunches, 
which  have  not  inaptly  been  compared  to  a  "bunch  of  earth-worms  "  in 
appearance. 

The  walls  of  the  veins  undergo  important  changes.  The  muscular 
coat  becomes  thickened.    Sometimes  the  entire  venous  wall  undergoes 
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&tty  or  calcareous  degeneration.  In  acute  cases  the  changes  take  place 
so  rapidly  that  the  walls  are  thinned  and  tend  to  early  rupture.  When 
the  dilatation  is  extreme,  the  circulation  in  the  affected  parts  may  become 
so  sluggish  as  to  lead  to  thrombosis. 

Symptomatology. — The  dilated  condition  of  the  veins  as  above 
described  is  manifest  on  inspection.  The  tributary  parts  are  not  infre- 
quently oedematous.  Pain  is  sometimes  present  and  assumes  a  dull 
aching  or  sore  character.  The  poor  circulation  of  the  parfs  naturally 
leads  to  impaired  nutrition,  which  shows  itself  by  local  inflammations 
of  a  low  grade  and  ulcerations.  Sometimes,  instead  of  the  latter  there 
are  eczematous  eruptions  on  the  aflfected  member. 

Treatment. — The  indications  in  the  treatment  of  varicose  veins  are 
improvement  of  the  general  health  and  the  removal  of  all  sources  of 
increased  intravenous  pressure.  The  first  mentioned  is  met  by  rigid 
attention  to  all  hygienic  details,  making  the  adoption  of  means  designed 
to  improve  nutrition  of  special  importance.  The  primary  pathological 
condition  in  each  individual  case  calls  for  proper  treatment.  Pressure 
must  be  removed  from  the  veins  involved.  This  may  be  done  to  a 
certain  extent  by  keeping  the  aflfected  limbs  in  a  dependent  position  as 
little  as  possible,  and  by  the  use  of  apparatus  making  equable  pressure 
over  the  dilated  veins.  For  this  purpose,  the  elastic  stocking,  or  better 
still  the  rubber  bandage,  is  necessary.  Internally  arnica,  puUaiiUaf  hama- 
mdiSy  and  thus  are  the  most  important  remedies.  Should  hsemorrhage 
ensue  from  rupture  of  one  of  the  dilated  vessels,  it  is  best  controlled  by 
local  pressure. 
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The  detection  of  the  presence  and  character  of  new  growths  in  this 
region  is  a  most  important  subject  fpr  study.  New  growths  in  the  medi- 
astinum may  vary  much  in  character.  Some  authors  state  that  lymph- 
oma or  lympho-sarcoma  is  the  most  frequent  form ;  but  Hare,  in  his 
prize  essay  presented  to  the  Medical  Society  of  London,  states  that  out  of 
520  cases  of  disease  of  the  mediastinum,  134  were  cancers  and  98  sarco- 
mata. Aside  from  these  growths,  fibromata,  hydatid  cysts,  dermoid 
cysts,  lipomata,  gummata  and  enchondromata  are  met.  According  to 
Eichhorst,  mediastinal  growths  are  about  twice  as  frequent  in  men  as 
in  women  and  are  especially  apt  to  develop  in  early  adult  life.  Abscess 
of  this  space  may  also  cause  many  of  the  symptoms  of  a  new  growth. 

In  considering  symptoms  as  well  as  signs,  the  close  relationship  of 
the  growths  to  the  large  vessels,  air  tubes  and  oesophagus  must  be 
remembered.  Simple  inflammatory  enlargement  of  the  bronchial  glands, 
which  may  terminate  in  abscess  in  rare  cases,  is  a  common  attendant 
upon  bronchitis,  especially  the  bronchitis  accompanying  specific  diseases. 
The  degree  of  enlargement  of  these  glands  may  be  considerable.  They 
are  often  gorged  with  blood,  oedematous  and  infiltrated.  Chronic  enlarge- 
ments may  occur  as  a  feature  of  leucocythsemia  and  Hodgkin's  dis- 
ease. Some  assert  that  they  may  be  detected  beneath  the  upper  portion 
of  the  sternum  and  high  up  between  the  scapulae,  occupying  especially 
the  posterior  portion  of  the  mediastinum ;  and  being  obscured  by  the 
spinal  column  behind,  upon  which  they  lie,  it  seems  improbable  that 
physical  methods  can  detect  them  unless  lateral  pressure  upon  the  lung 
is  sufficient  to  give  rise  to  signs,  or  the  size  of  the  tumor  leads  to  prom- 
inence, dulness,  or  displacement  of  adjacent  organs.  Suppuration  is 
usually  a  result  of  tubercular  infiltration.  The  resulting  pus  may 
rupture  the  glands  and  perforate  adjacent  organs.  Ordinarily  the  liquid 
portion  undergoes  absorption,  the  remaining  cheesy  mass  becoming 
calcified. 

Symptoms.  The  essential  symptoms  are  the  result  of  pressure  upon 
adjacent  structures.  Evidences  of  compression  may  be  manifested  by 
the  large  vessels  of  the  region,  especially  the  innominate  veins,  the 
arterial  trunks  offering  greater  resistance.  One  or  both  of  these  veins 
may  become  occluded.  The  growth  may  perforate  the  walls  of  the 
veins  and  proliferate  within.  The  symptoms  of  obstructed  circulation 
will  be  uni-  or  bilateral,  and  consist  of  oedema  of  the  neck,  face  and 
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upper  extremity.  Should  the  subclavian  vein  only  be  involved,  the 
symptoms  will  be  confined  to  the  arm.  There  may  be  prominence  of  the 
subcutaneous  veins,  coolness  and  livid  appearance  of  the  surface.  When 
the  arterial  vessels  are  pressed  upon,  the  resulting  stenosis  develops  mur- 
murs which  may  be  heard  according  to  the  site  of  the  tumor,  along  the 
first  portion  of  the  aorta  or  pulmonary  artery,  or  both,  and  posteriorly 
in  a  line  with  the  spinal  column.  Tumors  may  displace  the  heart  down- 
ward and  leftward  when  in  the  anterior  mediastinum,  and  forward 
with  resulting  increased  area  of  pulsation  when  located  posteriorly. 
The  trachea  may  be  compressed,  and  one  or  both  recurrent  laryngeal 
nerves  paralyzed  from  pressure.  The  laryngoscope  then  reveals  par- 
alysis of  the  vocal  cords,  a  full  description  of  which  may  be  found  in 
the  chapter  devoted  to  aflfections  of  the  pneumogastric  nerves.  Press- 
ure upon  the  lungs  may  be  sufficient  to  produce  dangerous  suflFocative 
attacks.  The  lung  parenchyma  or  bronchi  may  be  invaded  by  the 
proliferation  of  the  new  growth.  Cough  is  often  annoying.  The 
sputum  may  be  bloody.  Hsemorrhages  even  may  occur.  If  the 
pneumogastric  nerve  is  involved,  the  heart's  action  is  slowed  and  irreg- 
ular, or  it  may,  on  the  other  hand,  become  exceedingly  rapid.  Pressure 
upon  the  cervical  sympathetic  is  suggested  by  pupillary  changes. 
There  may  be  contracted  or  dilated  pupils,  or  one  dilated  and  one 
contracted.  Simulation  of  exophthalmic  goitre  has  been  observed. 
Swallowing  may  be  difficult  from  pressure  upon  the  oesophagus,  as 
well  as  from  paralysis  of  the  epiglottis,  due  to  involvement  of  the  recur- 
rent laryngeal  nerve.  If  the  latter  condition  exists,  food  may  enter  the 
larynx,  be  inhaled  into  the  lungs,  eventuating  in  pneumonia  *and  gan- 
grenous processes.  With  increasing  pressure  the  chest  wall  may  bulge. 
Erosion  of  the  sternum  has  resulted  in  the  appearance  of  the  growth 
externally. 

There  is  a  certain  amount  of  localized  pain  back  of  the  sternum, 
and  this  is  apt  to  be  aggravated  by  muscular  effort.  Spinal  pain  sug- 
gests pressure  upon  the  spinal  column  or  involvement  of  the  same  in 
the  morbid  growth.  When  this  symptom  is  pronounced  and  pro- 
gressive, paralysis  may  follow.  Neuralgic  pains  at  a  distance  may 
be  due  to  pressure  from-  metastatic  tumors.  There  may  be  various 
symptoms  relating  to  sight,  hearing,  etc.,  or  most  serious  disturbance 
of  the  cerebral  circulation.  The  patient's  general  condition  depends 
upon  the  nature  and  extent  of  the  mediastinal  growth.  Anaemia  is 
often  pronounced,  and  a  cachectic  condition  may  be  more  or  less  rap- 
idly develQped.  Towards  the  end,  loss  of  flesh  and  strength  is  marked. 
The  duration  of  the  case  is  from  a  few  weeks  to  several  years. 

Diagnosis.  The  presence  of  mediastinal  tumors  cannot  be  deter- 
mined unless  large  enough  to  exert  pressure  upon  surrounding  tissues. 
Symptoms  of  this  character  have  been  sufficiently  referred  to.  Medi- 
astinal tumors  of  sufficient  size  to   develop  dulness  upon  percussion 
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may  be  mistaken  for  aneurism  of  the  aorta  or  even  ]>ericard 
aneurism  the  separation  may  be  difficult  or  impossible,  as 
toms  of  both  are  mainly  due  to  pressure,  and  consequently  8 
The  duration  of  tumor  cases  is  much  less  than  that  of  aneur 
strong  suspicion  that  the  disease  is  the  latter  may  be  indul^ 
year  or  eighteen  months.  Osier  emphasizes  the  diastolic  shoe 
often  felt  and  sometimes  heard  over  the  aneurismal  sac. 
tumors  simply  rise  and  fall.  The  impulse  is  sudden,  while  the 
expands.  A  careful  consideration  of  the  history  of  the  case,  1 
lar  shape  of  the  dull  area,  and  the  position  of  the  heart's  i 
relationship  to  the  dulness,  will  suffice  for  differentiation  froi 
ditis.  When  difficult  deglutition  is  a  prominent  symptom,  ai 
tion  of  the  oesophagus  may  be  required  to  exclude  oesophage 
Adherent  particles  may  be  examined  microscopically,  as  the 
portions  of  the  tumor. 

Inflammation  and  Abscess.— Inflammation  with,  in  a< 
suppuration,  and  sometimes  in  chronic  cases,  inspissation  of 
attacks  the  connective  tissue  of  the  mediastinum  as  the  result 
sion  from  neighboring  tissues  (secondary  form),  or  follows  cold 
tisnr,  etc.  (primary  form).  Collections  of  pus  may  perforate  an  w 
space,  discharging  externally,  or  burrow  and  perforate  in  any 
internally.  Discharges  into  the  abdomen  through  the  diaphn 
the  pericardium,  oBSophagus  or  trachea,  have  been  reported.  A 
suppuration  has  been  described.  In  the  chronic  form,  hyperpla 
connective  tissue  is  followed  by  cicatricial  developments,  with  su 
contraction. 

Symptoms.  In  the  acute  form  the  local  symptoms,  which  < 
pain,  pressure,  tenderness,  are  more  pronounced  beneath  the  ste 
posteriorly,  according  to  the  location  of  the  inflammation.  ' 
dences  of  inflammation  may  be  present  eveu  in  the  integuments 
is  often  disturbance  of  the  heart's  action,  dyspnoea,  difficult  dej 
cough  and  expectoration  of  blood-tinged  mucus.  If  abscess 
the  symptoms  are  similar  to  those  present  in  tumor,  i,  e.,  pressui 
toms.  There  will  be  dulness  in  an  area  which  may  in  front 
laterally  beyond  the  sternum.  If  pressure  is  sufficient  there 
evidences  of  obstructed  circulation  and  difficult  swallowing.  The 
symptoms  are  few— chill,  miserableness,  anxiety,  etc.  The  absc 
erally  ruptures  internally,  the  nature  of  the  subsequent  sy 
depending  much  upon  the  organ  involved  in  the  rupture.  Very 
death  may  occur  from  erosion  of  large  vessels. 

Treatment  is  not  very  effective  and  must  be  mainly  symp 

If  the  integuments  manifest  evidences  of  inflammation,  pus  r 

jj  carefully  searched  for  with  the  aspirator  and  evacuated,  or  an  ; 

made  under  antiseptic  precautions.    Trephining  of  the  sternum 

necessary. 
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THE  EXAMINATION  OP  THE  NASAL 
PASSAGES. 

Anterior  Rhinoscopy. — While  the  anterior  portion  of  the  nasal 
passages  may  be  inspected  by  simply  elevating  the  tip  of  the  nose,  such  a 
procedure  is  entirely  inadequate  for  giving  a  correct  idea  of  the  condi- 
tion of  any  other  than  the  most  anterior  part.  For  thorough  examination 
it  is  necessary  to  make  use  of  light  carefully  reflected  into  the  passages 
by  a  mirror  and  a  properly  constructed  speculum.  The  source  of  light 
best  adapted  to  the  uses  of  the  rhinologist  is  artificial, furnished  either  by 
oil,  gas  or  electricity.  Probably  the  best  is  a  good  argand  burner  attached 
to  a  movable  gas  bracket,  such  as  is  sold  in  all  the  instrument  stores  for 
this  particular  purpose.  To  direct  the  light  into  the  nose,  a  concave 
mirror,  having  a  focal  distance  of  twelve  or  fourteen  inches,  is  to  be  used. 
It  should  have  a  small  perforation  in  the  centre  and  be  attached  by  a 
universal  joint  to  a  head-band,  so  that  it  can  be  worn  on  the  head  when 
in  use.  Some  physicians  prefer  to  support  the  mirror  on  the  nose  by 
heavy  spectacle  frames,  and  others  by  a  spring  extending  over  the  top  of 
the  head;  while  still  others  announce  their  preference  for  a  mirror 
affixed  to  a  handle. 

Some  operators  give  elaborate  directions  as  to  the  kind  of  chair  on 
which  to  seat  the  patient.  Practical  experience  will  soon  teach  one  that 
it  is  best  not  to  rely  upon  any  special  chair  for  ordinary  work,  but  rather 
to  accustom  one's  self  to  any  kind  that  happens  to  be  at  hand. 


Fig.  18.— Bivalve  Speculum.  Fig.  19.— Bosworth  Speculum. 

The  specula  employed  are  simple  instruments,  which  serve  to  dilate 
the  anterior  nares.  They  are  of  two  kinds :  the  self-retaining  and  the 
bivalve.  Each  kind  finds  its  particular  uses,  and  should  be  in  the  posses- 
sion of  every  physician.  Of  the  former,  those  of  Bosworth  and  Ivins  are 
tmquestionably  the  best;  they  are  simple,  cheap,  and  easily  kept  clean. 
Of  the  bivalve  specula,  a  modification  of  Kramer's  is  the  only  one  in 
<x)mmon  use. 
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Method  of  Performing  Anterior  Rhinoscopy.— Anterior  rhinos- 
copy is  the  examination  of  the  nasal  passages  via  the  anterior  nares.  The 
patient  and  operator  seated,  the  latter  with  the  reflecting  mirror  on  the 
head,  adjusts  the  light  on  a  level  with  the  patient's  ear,  arranging  the 
mirror  so  that  the  light  is  reflected  into  the  nose.  The  next  step  is 
elevation  of  the  tip  of  the  nose  and  inspection  of  the  nares.  The  specu- 
lum is  now  inserted,  and  the  patient  directed  to  depress  the  head  or  bring 
the  chin  down  a  little  towards  the  chest,  when  the  difierent  portions  of 
the  nasal  cavity  may  be  inspected.  Attention  should  be  directed  to  the 
following  points: 

The  presence  of  secretion,  its  character  and  location. 

The  condition  of  the  septum  narium,  noting  its  position,  the  presence 
or  absence  of  enlargements  and  ulcerations  thereon,  and  the  appearance 
of  its  mucous  membrane. 

The  appearance  of  the  floor  and  inferior  meatus. 

The  size,  shape,  color  and  consistence  of  the  inferior  turbinated 
body. 

The  appearance  of  the  middle  meatus. 

The  size,  shape,  color  and  consistence  of  the  middle  turbinated 
body. 

The  size,  shape,  color  and  consistence  of  the  superior  turbinated 
body,  when  such  is  possible. 

In  all  cases  it  is  important  to  inspect  the  parts  thoroughly  both 
before  and  after  careful  cleansing.  Cocaine  should  not  be  resorted  to 
for  purposes  of  obviating  the  irritation  incidental  to  the  manipulations 
necessitated  by  examination,  because  it  renders  the  discovery  of  sensitive 
spots  impossible,  and  causes  great  alteration  in  the  vascularity  of  the 
parts.  Later  it  may  be  used  as  an  aid  to  diagnosis  in  enabling  us  to 
recognize  the  presence  of  actual  hypertrophy  of  the  turbinated  bodies. 

The  septum  narium  should  be  vertical  in  position  and  so  placed  as 
to  make  both  nasal  cavities  of  the  same  size.  This  normal  standard 
rarely  exists,  deviation  to  one  side  or  the  other  being  a  common  phe- 
nomenon. In  the  majority  of  patients  there  will  be  found  on  the  septum 
opposite  the  middle  turbinated  body,  a  small  prominence  which  has  been 
called  the  tuberculum  septi. 

The  inferior  meatus  is  the  lowermost  portion  of  the  nasal  passages, 
and  is  bounded  above  by  the  inferior  turbinated  body.  It  is  into  this 
meatus  that  the  nasal  duct  empties,  which  explains  the  necessity  for 
treatment  of  the  nose  in  some  affections  of  the  eyes. 

The  inferior* turbinated  body  appears  as  a  pale  red  projection  on  the 
outer  wall  of  the  nose,  the  anterior  portion  of  which  only  is  to  be  seen 
by  anterior  rhinoscopy.  It  should  never  project  so  far  as  to  come  in 
contact  with  the  septum. 

Above  the  inferior  turbinated  body,  separating  it  from  the  middle 
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turbinated,  is  the  middle  meatus,  into  which  the  canals  from  the  frontal 
sinus,  the  anterior  ethmoidal  and  the  sphenoidal  cells,  and  the  antrum 
of  Highmore,  open.    These  are  not  visible  by  rhinoscopy. 

The  middle  turbinated  is  of  a  paler  red  than  the  inferior  body,  and 
the  superior,  when  visible,  is  found  still  more  so.  The  density  of  the 
turbinates  may  be  readily  determined  by  manipulations  with  a  dull- 
pointed  silver  probe. 

Posterior  Bhinoscopy. — This  is  a  far  more  difficult  procedure  than 
the  one  just  described.  Considerable  practice  and  skill  in  diagnostic 
technique*  necessary  to  its  successful  application.  By  posterior  rhinos- 
copy is  understood  the  examination  of  the  posterior  nares  by  means  of 
a  mirror  held  in  the  pharynx  at  a  proper  angle.  The  same  source  of 
light  and  head  mirror  are  used  m  before.  The  patient  opens  his  mouth 
to  the  fullest  extent,  the  light  is  reflected  into  the  throat,  the  tongue  is 
depressed,  and  the  rhinoscopic  mirror  introduced. 

The  difficulties  encountered  arise  from  the  inability  of  the  patient  to 
keep  his  tongue  from  arching  upwards  and  thus  interfering  with  the 
introduction  of  the  mirror  into  the  pharynx,  and  the  elevation  of  the 
palate  preventing  a  view  of  the  post-nasal  space.  Both  difficulties  may 
be  surmounted  by  a  little  care  and  patience.  In  depressing  the  tongue 
a  depressor  of  proper  size  must  be  used.  It  must  not  be  too  large  or  it 
will  press  the  edges  of  the  tongue  against  the  teeth  and  cause  pain  ;  it 
must  not  be  carried  too  far  back  or  it  will  excite  gagging.  If  the  tongue 
resists  the  pressure  and  persists  in  rising,  the  difficulty  may  readily  be 
surmounted  by  a  few  seconds  of  steady,  gentle  pressure.  The  drawing 
up  of  the  palate  is  to  be  prevented  by  having  the  patient  breathe  through 
the  nose ;  or,  if  this  fails,  ask  for  the  articulation  of  the  word  "  hang." 
Sometimes  even  this  fails,  or  the  space  between  the  soft  palate  and  the 
posterior  wall  of  the  pharynx  is  too  shallow  for  the  introduction  of  the 
mirror.  If  so,  the  palate  may  be  drawn  forward  by  palate  retractors 
designed  for  this  purpose,  or  it  may  be  held  forward  by  means  of  rubber 
tubes  passed  through  the  nasal  passages  and  brought  outward  by  the 
mouth. 

The  rhinoscopic  mirror  consists  of  a  small  mirror  of  from  three- 
fourths  to  one-half  inch  in  diameter,  and  attached  to  a  handle  at  an  angle 
of  from  100°  to  130°.  Many  special  designs  of  this  instrument  are  so 
constructed  as  to  permit  of  the  setting  of  the  mirror  at  various  angles, 
the  alterations  being  possible  with  the  instrument  in  situ.  Before  intro- 
ducing the  mirror  it  should  be  warmed  over  the  gas-flame,  to  prevent  the 
condensation  of  moisture  on  its  reflecting  surface.  Care  should  be  taken 
that  it  is  not  too  hot  by  first  trying  it  on  one's  hand.  It  is  then  held  in 
the  hand  like  a  pen,  and  inserted  into  the  pharynx  with  its  reflecting  sur- 
face uppermost,  a  little  to  one  side  of  the  uvula.  It  must  not  be  per- 
mitted to  touch  either  the  tongue  or  posterior  wall  of  the  pharynx  or  it 
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will  excite  gagging.  Sometimes  the  parts  are  intolerant  of  the  presence 
of  the  mirror,  in  which  case  the  local  irritability  may  be  controlled  by 
the  application  of  cocaine.  It  is  best  to  begin  by  holding  the  reflecting^ 
mirror  nearly  horizontal,  thus  obtaining  a  view  of  the  vault  of  the 
pharynx,  which  appears  as  a  smooth,  round  dome  with  a  pale  red 
mucous  membrane.  Tilting  the  mirror  so  that  its  surface  looks  some- 
what forward,  the  posterior  nares  come  into  view.  The  septum  is  seen, 
and  is  broad  above,  tapering  below.  On  the  outer  wall  of  each  side  are 
seen  the  middle  and  inferior  turbinates  presenting  a  pale  red  color.  It  is 
possible  also  to  see  the  superior  turbinated  bodies.  The  openings  of  the 
Eustachian  tubes  are  seen  upon  either  side,  bounded  by  thesalpingo-pala- 
tine  and  the  salpingo-pharyngeal  folds. 

The  changes  to  be  observed  are  altei^tions  in  the  appearance  of  the 
mucous  membrane,  the  character  of  the  secretion,  the  presence  or 
absence  of  hypertrophies,  tumors,  etc. 

The  more  common  symptoms  of  nasal  disease  are  obstruction  to 
nasal  breathing,  secretion,  which  may  be  watery,  mucous,  muco-pur- 
ulent,  bland  or  corrosive,  bloody,  membranous,  or  fcBtid,  and  sneezing. 
The  relative  value  of  these  in  clinical  work  will  be  considered  in  the 
following  pages,  treating  of  a  few  of  the  individual  diseases  of  the  nose. 

ACUTE  NASAL  CATARRH. 

Synonyms. — Acute  rhinitis ;  acute  coryza ;  cold  in  the  head. 

Definition. — Acute  nasal  catarrh  or  acute  coryza  is  an  acute  catar- 
rhal inflammation  of  the  nasal  mucous  membrane,  which  is  usually 
excited  by  cold,  but  which  there  appears  to  be  reason  to  believe  is  due 
essentially  to  the  action  of  micro-organisms. 

Etiology. — Acute  nasal  catarrh  may  develop  either  as  a  primary 
or  as  a  secondary  disorder.  As  the  latter,  it  is  one  of  the  ordinary 
phenomena  of  influenza  and  measles.  As  a  primary  affection  it 
develops  suddenly,  and  can  then  be  attributed  to  exposure  to  cold,  as  in 
getting  wet,  and  to  damp  cold  weather,  especially  when  fatigued  or 
overheated.  Many  persons  exhibit  a  marked  tendency  to  this  annoying 
affection,  and  in  spite  of  the  best  hygienic  measures,  suffer  from  several 
attacks  during  the  cold  months  of  the  year.  That  exposure  to  cold  is 
not  the  sole  factor  in  its  causation  is  demonstrated  by  the  fact  which  the 
writer  has  frequently  verified,  that  susceptible  persons  are  often  free  from 
this  annoyance  in  regions  much  colder  than  those  to  which  they  had  pre- 
viously been  accustomed,  and  that,  too,  notwithstanding  greatly  increased 
exposure  to  the  influence  of  cold.  Children  seem  especially  predisposed, 
their  predisposition  being  furthermore  increased  by  gastro-intestinal 
irritation. 

It  seems  probable  that  acute  coryza  is  due  to  the  action  of  micro- 
organisms, of  which  there  may  be  a  variety,  upon  a  mucous  membrane 
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rendered  susceptible  by  a  lowered  state  of  tissue  nutrition,  which  nutri- 
tive disturbance  seems  to  be,  in  a  measure  at  least,  excited  in  our  climate 
by  dwelling  in  apartments  too  much  heated  and  insufficiently  ventilated. 
The  attack  of  acute  catarrh  is  immediately  excited  by  congestive  changes 
due  to  exposure  to  cold.  Chronic  changes  in  the  nasal  cavities  and  post- 
nasal space  are  quite  frequently  the  favorable  soil  upon  which  acute 
coryza  develops.  The  tendency  to  recurrence  of  these  attacks  is  often 
broken  by  the  removal  of  the  above-mentioned  chronic  conditions. 

Acute  nasal  catarrh  at  times  seems  to  occur  in  epidemics,  which  are 
prone  to  appear  in  cold,  damp, '  changeable  weather.  Sometimes  it 
attacks  an  entire  household.  It  is  in  some  instances  apparently  mildly 
contagious  and  can  probably  be  transmitted  by  the  discharges  on  hand- 
kerchiefs. 

A  transient  coryza  sometimes  occurs  from  exposure  to  mechanical 
or  chemical  irritants,  as  a  dust-laden  atmosphere,  and  the  fumes  of 
chlorine,  bromine,  etc.  Persons  taking  iodide  of  potassium  in  large 
doses  frequently  have  coryza  as  a  symptom  of  the  physiological  action  of 
the  drug. 

Pathology  and  Morbid  Anatomy. — The  nasal  mucous  membrane 
and  underlying  tissues  constitute  the  site  of  more  or  less  intense  conges- 
tion ;  especially  are  these  changes  found  in  the  parts  overlying  the  tur- 
binated bones.  The  nasal  passages  are  more  or  less  obstructed  by  the 
consequent  swelling  and  discharge.  During  the  early  days  of  the  "  cold  " 
the  discharge  is  watery,  and,  not  infrequently,  free  and  excoriating. 
Within  two  days  the  discharge  usually  becomes  turbid  and  gradually 
thickens  and  darkens  in  color.  The  discharge  diminishes  and  disappears 
in  from  six  to  ten  days ;  or,  by  reason  of  certain  causes,  it  may  continue 
indefinitely. 

Symptomatology.— An  attack  of  acute  nasal  catarrh  usually  begins 
with  sneezing,  accompanied  by  dryness  and  more  or  less  obstruction  of 
the  nasal  passages.  An  examination  of  the  parts  shows  the  tissues  to  be 
swollen  and  more  or  less  inflamed.-  The  patient  is  often  obliged  to 
breathe  through  the  mouth.  The  sense  of  smell,  and  very  often  that  of 
taste  also,  is  impaired  or  even  destroyed.  The  voice  assumes  a  pecu- 
liar nasal  twang.  The  dry  stage  of  the  disease  may  be  omitted,  in  which 
case  the  first  symptom  to  appear  is  a  watery  nasal  discharge.  This  is 
oft;en  of  a  highly  irritating  character,  excoriating  the  portions  of  the  skin 
with  which  it  comes  in  contact.  After  two  or  three  days  the  coryza 
undergoes  the  changes  already  detailed. 

The  associated  symptoms  vary  considerably  in  different  cases.  Chilli- 
ness, slight  elevation  of  temperature,  headache,  quick  pulse,  general 
muscular  pains,  rawness  of  the  throat,  post-nasal  irritation  and  discharge, 
anorexia,  constipation,  and  scanty,  high-colored  urine,  are  the  most 
important.    The  severity  of  the  affection  varies  from  an  attack  so  mild 
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as  to  merely  attract  attention,  to  one  which  compels  the  pa 
to  bed.  The  duration  of  the  acute  symptoms  is  rarely  Ion 
'Week. 

Sometimes  the  inflammatory  process  extends  to  neighbo 
The  frontal  sinuses  may  be  involved,  leading  to  retention  of 
and  the  advent  of  numerous  distressing  symptoms,  as  frontal 
facial  pains,  complete  loss  of  appetite  and  sleeplessness.  Som 
inflammation  travels  through  the  tear  ducts  and  the  conjuncti\ 
inflamed.  In  others  the  Eustachian  tubes  are  involved  ;  pains 
the  ears  and  deafness  becomes  an  important  feature  of  the  cat 
otitis  media  may  occur  and  complicate  the  case.  The  usual 
however,  is  to  the  pharynx,  larynx  and  bronchi,  "  cold  in  t 
being  a  frequent  precursor  to  "  cold  on  the  chest." 

DiagnoBiB.— Coryza  is  to  be  diflerentiated  from  influeii 
epidemic  prevalence  of  the  latter,  its  higher  temperature  an 
amount  of  pain  and  physical  prostration.  Adiflferentiation  is  n 
possible.  In  recurring  coryza  the  nasal  passages  should  be  ins 
determine  whether  or  not  the  attacks  are  secondary  to  some  r< 
cause.  Swelling  of  the  turbinated  bodies  with  a  serous  disch 
sneezing,  occurs  frequently  in  certain  persons  as  a  neurosis.  S 
are  marked  by  the  suddenness  of  the  onset  and  disappearan 
symptoms.  There  is  an  absence  of  fever  and  other  general  sym 
acute  coryza,  and  but  little  tendency  to  the  development  of 
catarrh,  no  matter  how  frequently  the  attacks  may  recur. 

Prog^otiB. — Colds  in  the  head  are  not  dangerous,  but 
develop  certain  chronic  nasal  affections.  There  is  with  many 
strong  tendency  for  the  inflammatory  process  to  spread  downwaj 
bronchial  tract.  Frequent  attacks  suggest  the  existence  of  chroi 
disease  of  some  sort,  or  impaired  nutrition,  often  both. 

Treatment. — Recovery  is  much  more  rdpid  when  the 
remains  at  rest  in  the  house.  If  the  attack  is  a  severe  one 
should  be  prescribed  for  a  few  days. 

For  the  attack,  if  seen  in  its  incipiency,  gdsemium  is  almos 
cific.  If  it  acts  favorably,  a  person  subject  to  coryza  should  alwa 
this  remedy  at  hand  and  have  recourse  to  it  upon  the  first  appeal 
symptoms.  But  a  small  percentage  of  cases  fail  to  respond  to  its 
The  dose  should  range  from  one  to  three  drops  of  the  tincture  r 
hourly  until  the  symptoms  subside.  The  early  administration 
medicine  is  necessary  to  success. 

Aconite,  belladonna  and  cq)a  are  preferable  in  some  cases,  and 
ferentiated  by  their  well-known  symptoms.     Cepa  is  less  frequent 
cessful  than  gelsemium,  but  a  more  reliable  medicine  for  the  ear/ 
than  is  generally  understood. 

Camphor  also  often  acts  abortively  if  given  early  and  freqi 
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i.  «.,  several  drops  of  the  tincture  every  hour.  It  is  applicable  to  severe 
attacks  occurring  in  feeble  persons,  attended  by  much  chilliness,  and  by 
feebleness  of  the  circulation. 

If  the  attack  is  unchecked  and  passes  to  the  stage  of  free  muco-pur- 
ulent  secretion,  the  action  of  medicines  is,  as  a  rule,  not  very  favorable, 
although  symptoms  are  often  modified  by  pulaatiUa,  kali  hichromicum  or 
sulphur.  It  is  under  these  circumstances  that  spraying  or  irrigation  of 
the  nasal  chambers  with  solutions  of  permanganate  of  potash,  boric  acid, 
or  other  germicidal  remedies,  is  of  so  much  value.  If  the  secretion  is 
not  free,  but  obstruction  from  swelling  is  a  prominent  feature,  sticUiy 
ammonium  carb,,  nux  vomica  and  lycopodium  have  given  the  best  results. 
Arsenicum  suits  a  class  of  feeble  elderly  persons,  subjects  of  chronic  dis- 
ease, who  debilitate  rapidly.  The  discharge  is  watery  and  often  irri- 
tating. 

Cocaine,  which  has  been  so  much  used,  cannot  be  too  strongly  con- 
demned. While  the  congestion  is  promptly  relieved,  and  the  patient 
made  more  comfortable  by  its  use,  it  brings  about  a  secondary  paresis  of 
the  vascular  walls,  and.  often  tends  to  prolong  the  attack.  I  have  known 
several  persons,  subject  to  attacks  of  coryza,  who  developed  continuous 
catarrh  after  using  cocaine  indiscriminately  for  all  their  acute  attacks. 
I  have,  however,  several  times  used  it  for  public  speakers  and  singers, 
when  it  was  important  to  secure  prompt  relief  regardless  of  other  results. 

Menthol  inhalations  are  far  better  than  cocaine.  This  drug  dis- 
solved in  albolene,  in  the  proportion  of  twenty  grains  to  the  ounce,  may  be 
used  in  the  form  of  a  spray.  Sprays  of  certain  oils,  such  as  albolene, 
benzoinol,  liquid  cosmoline,  etc.,  are  of  themselves  highly  beneficial. 

Preventive  treatment  consists  in  removing  any  chronic  nasal  or 
naso-pharyngeal  affections  which  may  exist,  improving  the  nutrition  by 
outdoor  living,  cold  bathing  and  systematic  exercises.  A  period  of 
forced  feeding,  i. «.,  giving  large  quantities  of  easily  digested  liquids, 
particularly  milk  in  some  form,  oft^n  elevates  the  patient  to  a  higher 
plane  of  nutrition  and  arrests  the  tendency  to  catarrhal  attacks.  *  Cod- 
liver  oil  and  other  fats  are  often  useful. 

OHRONIO  NASAL  CATARRH. 

Synonyms. — Chronic  coryza ;  chronic  rhinitis,  etc. 

Etiology  and  Pathology. — Chronic  catarrh  of  the  nasal  cavities 
is  characterized  by  a  persistent  muco-purulent  discharge  from  the  nose. 
This  condition  must,  however,  be  regarded  as  a  symptom  only,  for  clini- 
cal investigations  teach  that  it  is  present  in  a  variety  of  morbid  condi- 
tions of  the  nasal  cavities.  It  is  necessary,  therefore,  in  every  case  to 
make  a  thorough  inspection  of  these  parts  by  means  of  anterior  and  pos- 
terior rhinoscopy  in  order  to  determine  the  nature  of  the  primary  lesion. 
This  may  be  (1)  a  simple  chronic  catarrhal  inflammation ;  (2)  a  chronic 
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hypertrophic  rhinitis ;  (3)  atrophic  rhinitis ;  (4)  the  presence  of  foreign 
bodies  in  the  nasal  passages ;  (5)  ulcers,  which  may  be  specific  in  nature ; 
or  (6)  necrosed  bone. 

(1)  Simple  Chronic  Catarrhal  Inflammation  or  Simple  Chronic 
Rhinitis  may  result  from  cold,  local  irritants,  etc.,  acting  upon  suscep- 
tible individuals.  The  mucous  membrane,  especially  that  portion  cover- 
ing the  turbinated  bodies,  appears  swollen,  abnormally  red,  and  covered 
with  a  mucb-purulent  secretion.  The  discharge  is  yellowish  or  greenish 
and  may  be  either  thin  or  thick  in  consistency.  The  nasal  passages  are 
more  or  less  constantly  obstructed.  The  sense  of  smell  is  but  little 
affected.  In  subjects  of  this  disease  slight  exposure  is  sufficient  to  excite 
attacks  of  acute  coryza. 

(2)  Chronic  Hypertrophic  Rhinitis.  In  another  class  of  cases 
inspection  reveals  hypertrophic  thickening  of  the  nasal  tissues,  especially 
those  over  the  lower  turbinated  bodies,  and  occasionally  of  the  adenoid 
tissues  in  the  naso-pharynx.  Microscopic  examination  of  the  diseased 
parts  shows  actual  increase  in  the  tissue  elements.  Developments  of  con- 
nective tissue  are  found  in  the  mucous  membrane  and  subjacent  tissues, 
even  the  perichondrium  and  periosteum  participating  in  the  changes. 

Chronic  hypertrophic  rhinitis  is  especially  apt  to  arise  from  habitual 
exposure  to  cold  and  damp,  dwelling  in  a  damp  atmosphere,  insufficient 
clothing,  the  absence  of  sunlight  and  ventilation,  and  congenital  nasal 
obstructions. 

The  most  annoying  symptoms  of  this  form  are  the  mucous  or  muco- 
purulent discharge  and  the  obstruction  to  nasal  respiration.  The  latter 
condition  leads  to  the  formation  of  the  habit  of  mouth  breathing.  The 
latter,  if  developed  early  in  life,  as  in  children,  impresses  characteristic 
changes  on  the  features  of  its  victims  by  the  necessarily  continued 
breathing  through  the  mouth.  The  obstruction  to  breathing  is  most 
noticeable  during  exertion,  excitement,  and  during  sleep.  In  infants 
at  the  breast,  nursing  is  interfered  with,  so  that  the  child  takes  insuffi- 
cient nourishment,  and  develops  a  marasmic  state.  In  the  majority  of 
patients  the  obstructed  nasal  breathing  brings  on  secondary  conditions. 
The  air  taken  in  through  the  mouth  is  not  properly  warmed,  and  there 
ensue  pharyngitis,  laryngitis,  bronchitis  and  other  disorders  of  the  respi- 
ratory apparatus.  The  openings  of  the  Eustachian  tubes  may  be  in- 
volved, leading  to  disturbances  in  hearing. 

To  determine  whether  the  enlarged  tissues  of  the  nose  result  from 
simple  congestion  or  from  hypertrophy,  a  very  simple  expedient  suffices; 
i.  e.,  a  four  per  cent,  solution  of  hydrochlorate  of  cocaine  is  applied  lightly 
to  the  parts.  If  congested  only,  the  vascular  tissue  contracts,  the  blood 
is  expelled,  and  the  tissues  shrink.  These  changes  do  not  take  place,  or 
in  much  less  degree,  if  the  enlargement  is  dependent  upon  connective 
tissue  overgrowth.    When  presenting  marked  hypertrophy  the  inferior 
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turbinated  body  is  irregularly  lobular  in  its  anterior  portion,  the  poste- 
rior having  a  polypoid  development  It  is  not  always  easy  to  distinguish 
between  these  posterior  hypertrophies  and  mucous  polypi. 

(3)  Atrophic  Rhinitis.  In  this  variety  of  rhinitis  there  exists  a 
progressive  wasting  of  the  nasal  tissues  with  resulting  enlargement  of  the 
nasal  chambers  and  accumulation  of  offensive  secretions.  It  sometimes 
appears  as  a  primary  condition ;  and  sometimes  as  an  advanced  stage  of 
hypertrophic  rhinitis.  It  seems  to  occur  more  frequently  in  women  than 
in  men,  and  in  the  young  than  those  past  the  age  of  forty.  Very  many 
cases  commence  before  the  age  of  puberty.  It  often  gives  rise  to  a  most 
offensive  discharge,  and  hence  has  been  called  ozsena.  Such  a  misappli- 
cation of  titles  is  inadmissible ;  ozsena  is  not  always  present  in  atrophic 
rhinitis,  and,  moreover,  is  frequently  a  symptom  of  other  affections,  as 
nasal  syphilis,  caries  of  the  nasal  bones,  etc.  The  secretions  ih  atrophic 
rhinitis  are  of  a  grayish  color,  and  often  form  dry  crusts  or  clinkers  in 
the  nasal  cavity.  The  stench  to  which  they  give  rise  is  believed  to  be 
due  to  their  retention  and  decomposition,  and  not  to  the  action  of  any 
special  micro-organism.  Ulceration  occasionally  accompanies  atrophic 
rhinitis. 

(4)  Foreign  Bodies  in  the  Nasal  Cavities.  That  these  should 
escape  recognition  for  a  length  of  time  suflScient  to  set  up  chronic 
catarrhal  changes  seems  somewhat  remarkable ;  yet  such  is  the  fact. 
Children  are  very  apt  to  poke  shoe  buttons,  beans,  beads  and  other  sub- 
stances into  the  nose  and  say  nothing  to  their  caretakers  of  the  accident. 
The  true  state  of  affairs  can  only  be  discovered  by  a  careful  rhinoscopic 
examination.  The  presence  of  a  foreign  body  is  often  not  suspected  until 
all  the  ordinary  therapeutic  measures  have  been  employed  and  proved 
futile.  Suspicion  should  be  aroused  when  a  chronic  catarrh  affects  ex- 
clusively one  nasal  passage,  the  general  constitutional  condition  of  the 
child  being  excellent.  In  doubtful  cases  it  is  necessary  to  have  recourse 
to  an  examination  under  an  ansesthetic. 

(5)  Ulcerations  give  rise  to  no  distinctive  symptoms.  They  can 
only  be  recognized  by  rhinoscopic  examination. 

(6)  Caries  and  Necrosis  of  the  nasal  bones  are  characterized  by  an 
offensive  and  persistent  nasal  discharge ;  the  nature  of  the  lesion  may 
be  recognized  by  inspection  and  gentle  manipulation  with  a  probe. 

PrognofliB. — Simple  chronic  rhinitis  and  hypertrophic  catarrh, 
especially  the  former,  are  readily  curable  affections.  Atrophic  rhinitis 
is  a  very  obstinate  disease,  nearly  always  incurable,  although  much  may 
be  done  to  mitigate  the  condition  of  the  patient. 

Treatmeiit. — The  principles  of  treatment  are:  (1)  Cleanse  and 
keep  the  nasal  cavities  clean.  (2)  Remove  hypertrophied  tissues.  (3) 
Improve  the  general  health  of  the  patient.  (4)  Search  for  and  improve 
general  diathetic  states,  such  as  scrofula,  gout,  syphilis,  etc. 
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(1)  Cleansing  op  the  Nasal  Chambers  is  to  be  accomplished  by 
means  of  douches,  sprays,  antiseptic  powders,  and  in  many  cases  by  the 
forceps  and  cotton.  It  is  best  to  avoid  watery  solutions  when  possible. 
Antiseptic  agents  are  usually  best  applied  by  means  of  insufflation  in  the 
form  of  powders.  For  cleansing  purposes  solutions  of  salt  or  boric  acid 
in  warm  water  are  very  satisfactory.  One  grain  of  pefmanganate  of 
potash  may  often  be  added  to  each  pint  of  warm  salt  water  with  advan- 
tage. The  preparation  of  permanganate  of  potash  recommended  by  me 
in  the  chapter  on  diphtheria  (Vol.  I,  p.  227)  has  been  found  most  useful  in 
controlling  the  foetor  of  ozsena,  and  also  exercises  an  excellent  influence 
upon  the  disease.  The  importance  of  thoroughly  cleansing  the  mucous 
membrane  before  making  these  applications  must  not  be  overlooked.  In 
simple  and  hypertrophic  catarrhs  applications  on  alternate  days  of  iodo- 
glycerin  (a  mixture  of  one-fourth  tincture  of  iodine  and  three-fourths 
glycerin)  is  very  useful.  Good  results  have  of  late  been  secured  by  dry 
packing  the  nasal  chambers  with  various  materials  impregnated  with 
antiseptics ;  sprays  or  the  direct  application  of  diluted  peroxide  of  hydro- 
gen are  to  be  recommended  in  some  torpid  cases.  Inspection  sometimes 
reveals  chronic  ulcers  or  necrotic  bone  as  the  cause  of  the  discharge  and 
foBtor.  The  former  requires  cleanliness  and  stimulating  applications; 
the  latter  surgical  treatment. 

(2)  Removal  of  the  Hypertrophied  Tissue  is  best  accomplished 
by  the  snare,  chromic  acid  fused  upon  a  probe,  or  the  galvano-cautery. 
This  treatment  must  be  employed  with  the  greatest  discretion.  Consid- 
erable benefit  is  experienced  from  their  use.  But  rhinologists  have 
carried  these  measures  to  excess,  producing,  as  the  result  of  their  cauteri- 
zations, marked  cicatricial  changes  and  extensive  destruction  of  the 
nasal  secreting  surface.  Such  a  condition  is  worse  than  the  original  dis- 
ease for  the  relief  of  which  the  physician  was  consulted. 

(3)  The  Nutritive  Standard  of  the  patient  may  be  elevated  by  liv- 
ing in  light,  airy  apartments,  exercising  regularly  in  the  open  air,  taking 
proper  rest,  the  daily  use  of  cold  sponging,  and  a  carefully  'selected  diet. 

(4)  The  Diathetic  State  should  receive  the  treatment  recommended 
in  the  sections  of  this  work  relating  to  the  same. 

Specific  medication  is  of  value.  A  large  number  of  medicines  have 
been  recommended  and  do  considerable  good,  but  they  can  never  take  the. 
place  of  proper  cleansing  of  the  nose  and  the  general  measures  above 
suggested.  In  simple  catarrh  with  profuse  muco-purulent  discharge,  pui- 
scUiUa,  kali  bichromicum,  sulphur  and  hydrastis  in  its  various  preparations, 
are  especially  valuable.  Iodide  of  arsenic  is  often  serviceable  in  delicate 
cachectic  subjects. 

Many  of  the  cases  of  ozsena  for  which  aumm,  nitric  add  and  other 
remedies  are  recommended,  need  simply  proper  cleansing,  the  removal  of 
dead  bone,  etc. 


Digitized  by 


Google 


HAY  FEVER  189 

CcUcarea,  graphites,  nitrate  of  aanguinaria,  silica^  iodide  of  potamum, 
and  similar  constitutional  remedies,  are  occasionally  indicated. 

HAY  FEVER. 

Synonyms. — Catarrhus  sestivus  (Bostock,  1819,  Medico- Chirurg. 
Trans)]  autumnal  catarrh  (Wyman);  coryza  vaso-motoria  (J.  N.  Mack- 
enzie); rose-cold. 

A  variety  of  aflTections  of  the  nasal  mucous  membranes,  possessing 
clinical  similarity,  are  known  by  the  name  of  hay  fever.  The  special 
features  of  this  group  are  (1)  a  more  or  less  intense  hypercemia  of  the 
nasal  tissues,  attended  by  obstruction  of  the  nose  and  free  watery  dis- 
charge, which  symptoms  are  not  dependent  upon  an  inflammatory  state, 
but  upon  vaso-motor  paresis ;  (2)  annual  recurrence  of  the  attacks  with 
remarkable  periodicity. 

Definition. — Hay  fever  is  a  peculiar  catarrhal  affection  of  the  upper 
air  passages  recurring  with  marked  periodicity  once  each  year,  and  which 
appears  to  be  dependent  upon  a  condition  of  the  nervous  system  which 
leads  to  a  morbid  sensitiveness  of  the  nasal  mucous  membrane  to  the 
irritant  influence  of  the  pollen  of  various  flowering  plants,  the  time  of 
development  of  the  attack  depending  upon  the  variety  of  pollen  for 
which  the  individual  possesses  a  susceptibility. 

History. — The  term  hay  fever  has  been  retained  as  the  one  most 
ffiuniliar  to  both  the  profession  and  laity,  and  perhaps  as  not  less  appro- 
priate than  most  others  proposed. 

In  recent  years  the  disease  has  been  much  studied  in  America,  and 
the  subject  has  received  valuable  contributions  by  Wyman  (1876),  Beard 
(1876),  Marsh  (1877),  and  Daly  (1882).  Daly,  Roe,  J.  N.  Mackenzie  and 
Harrison  Allen  especially,  have  called  attention  to  the  influence  of  struc- 
tural alterations  within  the  nose  upon  the  production  of  the  disease. 
Blackley,  of  England,  demonstrated  the  exciting  influence  of  the  various 
pollens  (1866). 

Etiology. — While  much  has  been  learned  of  the  nature  of  hay  fever 
our  knowledge  still  lacks  definiteness.  When  the  influence  of  pollen  was 
demonstrated  as  the  immediate  excitant  of  the  attack,  it  was  hoped  that 
the  problem  had  been  solved,  and  later,  when  it  was  shown  especially  by 
Daly,  of  Pittsburgh,  that  the  disease  was  quite  constantly  associated  with 
sensitive  areas  and  structural  lesions  of  the  nasal  mucous  membrane,  it 
seemed  that  better  therapeutic  results  must  be  at  hand,  but  the  energetic 
measures  directed  to  their  removal  have  not  materially  improved  our 
results.  With  the  failure  of  the  local  treatment,  and  the  gradual  accu- 
mulation of  evidence  of  implication  of  the  nervous  system,  the  neurotic 
theory  of  hay  fever  has  become  strongly  advocated.  Heredity  exercises 
some  influence,  as  it  is  not  uncommon  to  treat  several  members  of  the 
same  family.    This  has  repeatedly  occurred  to  the  writer.    Race,  resi- 
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dence,  or  both,  must  possess  importance,  as  hay  fever  prevails  almost 
exclusively  among  Americans  and  English.  Social  position  is  a  promi- 
nent factor,  as  shown  by  the  fact  that  it  is  the  educated  neurotic  upper 
classes  which  furnish  the  great  majority  of  sufferers,  which  accounts  for  the 
frequency  of  this  disease  in  cities.  It  develops  at  all  ages.  The  predomi- 
nance in  males  is  large.  The  exciting  cause  was  demonstrated  by  Black- 
ley,  an  English  homoeopathist,  to  be  the  pollen  of  certain  flowering 
plants.  His  elaborate  and  scientific  experiments  were  begun  in  1866  and 
continued  with  great  persistence  for  more  than  twelve  years.  They  are 
authoritative  to-day,  little  or  nothing  having  been  added  to  them. 

Clinical  Course. — The  symptoms  of  hay  fever  vary  from  those  of  a 
slight  coryza  to  those  of  a  severe  rhinitis,  with  frequently  an  associated 
bronchitis  or  asthma,  and  in  the  primary  development  are  practically  the 
symptoms  of  a  cold  in  the  head.  Premonitory  symptoms  are  unusual. 
There  is  sneezing,  with  irritating  sensations  in  the  nose.  The  lining  tis- 
sues of  the  nose  swell,  occluding  the  nasal  passages,  and  causing  breath- 
ing through  the  organ  to  be  diflScult  or  impossible.  The  early  discharge 
is  watery,  alkaline,  and  usually  excoriating  to  the  cutaneous  surface. 
Attending  this  group  of  nasal  symptoms  there  may  be  lachrymation, 
itching,  burning  and  redness  of  the  eyelids,  headache,  itching  in  the  roof 
of  the  mouth,  tinnitus  and  loss  of  taste  and  smell.  The  symptoms  of 
constitutional  disturbance  are  not  usually  pronounced.  With  the  con- 
tinued development  of  the  disease  the  nasal  secretion  becomes  mucoid, 
then  muco-purulent.  To  the  inflamed  eyelids  may  be  added  conjuncti- 
vitis, the  eye  symptoms  being  most  distressing. 

Asthma  may  develop  at  any  period  of  the  disease.  Occasionally  it 
is  more  pi^ominent  than  the  catarrhal  symptoms,  or  it  may  replace  them, 
and  thus  constitute  the  special  or  sole  feature.  Generally  it  follows 
quickly  upon  the  establishment  of  the  nasal  symptoms,  being  preceded 
by  various  symptoms  of  irritation  of  the  respiratory  tract.  Bronchitis, 
with  an  annoying  cough  ajid  expectoration,  is  common.  The  symptoms 
of  this  "  hay  asthma  "  do  not  differ  in  any  essential  respect  from  those  of 
the  ordinary  variety. 

Time  of  Appearance.  When  occurring  during  May  and  June  the 
disease  is  called  "  rose-cold,"  this  being  the  milder  variety.  Those  attacks 
developing  during  the  latter  part  of  August  or  the  early  days  of  Septem- 
ber are  called  hay  fever.  The  latter  form  continues  until  frost.  In  a 
limited  number  of  cases  the  disease  may  develop  at  other  periods  of  the 
year.  J.  N.  Mackenzie  developed  an  attack  in  one  individual  by  present- 
ing an  artificial  rose. 

Diagnosis,  Prognosis,  etc. — ^The  diagnosis  of  this  periodical  catarrh 
is  usually  easy.  The  nature  of  first  attacks  is  often  overlooked.  It  is 
therefore  best  to  look  with  suspicion  upon  catarrhal  attacks  occurring 
during  portions  of  the  year  in  which  hay  fever  develops.    The  co-exist- 
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ence  of  asthmatic  symptoms  is  strongly  suggestive,  as  are  also  the  sud- 
denness of  the  attack  without  constitutional  symptoms,  and  the  oBdema 
of  the  eyelids.  Early  diagnosis  is  important  as  early  treatment  is  some- 
times effective.  The  generally  unsatisfactory  results  of  treatment  art 
well  known.  Few  cases  are  cured,  but  after  years  of  continuance  the 
disease  has  ceased  spontaneously.  This  is  more  likely  in  the  case  with 
"  rose-cold."  It  is  seldom  that  an  impairment  of  the  general  health 
occurs  which  can  be  attributed  to  the  disease. 

Treatment. — The  search  for  specifics  for  hay  fever  is  accountable  for 
much  of  the  ill-sufccess  attending  the  treatment  of  this  affection.  Thus 
far  we  are  not  encouraged  to  believe  that  they  exist.  The  individual 
should  be  most  carefully  examined  in  relation  to  all  the  organs  and  the 
best  plan  devised  for  correcting  any  local  or  constitutional  conditions 
with  which  the  patient  may  be  afflicted.  In  this  manner  I  have  been 
able  to  prevent  the  attacks  in  a  number  of  cases.  It  should  be  con- 
sidered a  satisfactory  result  if  the  general  health  gradually  improves  (if 
it  has  been  impaired),  and  the  annual  attacks  of  catarrh  gradually 
diminish  in  intensity.  Two  to  four  years  of  such  treatment  may  be 
recommended  as  likely  to  afford  pronounced  results. 

Measures  to  improve  neurotic  constitutions  and  to  remove  local 
disease  of  the  nose  and  naso-pharynx  are  the  most  important  preventive 
measures.  The  use  of  chromic  acid  and  the  galvano-cautery  is  admis- 
sible for  the  removal  of  hypertrophies,  but  the  destruction  of  sensitive 
areas  by  this  means  is  falling  into  disrepute.  Prevention  of  the  attacks 
is  best  secured  by  removal  of  the  patient  from  the  influence  of  flowering 
plants.  This  is  accomplished  by  a  sea-voyage  or  a  residence  at  certain 
sea-shore  resorts  where  the  disease  is  known  not  to  develop.  Often  resi- 
dents of  the  country  are  benefited  by  remaining  in  a  large  city  during 
the  period  of  danger,  and  city  patients  are  sometimes  free  if  they  remain, 
without  exception,  in  the  city.  Those  who  are  unable  to  leave  home 
may,  when  exposed,  protect  the  eyes  with  properly  constructed  spectacles, 
and  the  nose  may  be  plugged.  In  this  manner  the  att;^ck  may  be  pre 
vented  or  its  severity  diminished.  A  large  number  of  remedies  have  been 
recommended,  but  it  is  only  occasionally  that  one  observes  decided 
results. 

Blackley  recommended  iodide  of  zinc  as  most  important  in  doses  of 
one  two-hundredth  of  a  grain.  He  also  found  benefit  from  the  arsenite 
of  potash,  and  the  arsenite  of  quinine. 

Arsenic  undoubtedly  possesses  the  greatest  reputation,  being  generally 
given  in  the  lower  decimal  dilutions.  During  the  past  few  years  I  have 
been  employing  the  arsenite  of  copper  in  the  second  decimal  trituration 
with  some  satisfaction. 

Iodide  of  arsenic  is  thought  to  be  preferable,  by  some  observers,  when 
the  nasal  discharge  is  exceedingly  acrid. 
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Iodide  of  potash  presents  a  group  of  symptoms  often  met  in  neurotic 
catarrh  and  is  clinically  of  decided  value.  Should  the  patient  be  a 
syphilitic  the  probability  of  its  usefulness  is  increased. 
•  Sticta  often  relieves  cases  in  which  there  is  a  troublesome  cough  with 
hypercethesia  of  the  laryngo-tracheal  mucous  membrane.  The  cough  is 
aggravated  by  pressure  over  the  trachea,  lying  down,  talking,  and  even 
breathing. 

Dr.  Bayes  advocates  sabadUlaf  a  remedy  we  have  found  of  some  use 
when  excessive  sneezing  is  the  most  prominent  symptom. 

Dr.  Beard  strongly  advocated  quinine  as  the  most  efficient  medi- 
cine. 

Bosworth  considers  belladonna  as  exercising  a  more  specific  and 
thorough  control  of  the  disease  than  any  other  drug.  He  gives  the 
medicine  in  large  doses. 

Terpine  hydrate  in  doses  of  fifteen  grains,  given  in  capsules  three 
or  four  times  in  the  twenty-four  hours,  is  recommended  by  L.  A.  Rixa, 
of  New  York.  Germain  See  has  demonstrated  the  absolute  harmlessness 
of  this  drug,  which  is  claimed  to  be  highly  curative. 

Dr.  Hughes  says  he  never  had  success  until  he  began  the  use  of 
Binz*8  soliUion  of  quinine. 

Feber,  of  Hamburg,  recently  observed  in  his  own  case  that  while  at 
his  worst,  his  ears  were  pale  and  cool,  and  that  when  relieved,  they 
became  flushed  and  warm.  This  observation  suggested  to  him  rubbing 
of  the  ears  when  in  the  former  condition.  If  thoroughly  performed, 
relief  followed  for  a  certain  period  of  time.  Persistence  in  the  procedure 
has  secured  to  him,  as  well  as  to  several  of  his  patients,  marked  modera- 
tion of  their  symptoms.  This  plan  has  now  been  used  successfully  by 
him  for  three  years.  Emphasis  is  laid  upon  the  thoroughness  of  the 
rubbing. 

Cocaine  is  not  advised  for  reasons  stated  in  the  article  on  coryza. 

In  the  form  appearing  early  in  the  season — rose-cold — Allium  cepOj 
gelaemium,  euphrasia,  and  other  medicines  which  are  ordinarily  employed 
for  simple  catarrhal  inflammation,  may  be  used  with  considerable  success. 

EPISTAXIS. 

Synonym. — Nosebleed. 

Definition. — Epistaxis  is  a  term  applied  to  haemorrhage  in  which 
the  bleeding  takes  place  from  some  point  within  the  nasal  cavities.  It 
must  not  be  confounded  with  cases  in  which  the  haemorrhage  starts  at 
some  other  point  and  escaping  into  the  nose  is  expelled  by  the  nostrils. 

Etiology. — The  great  vascularity  of  the  nasal  mucous  membrane, 
its  exposure  to  numerous  influences  exciting  hypersemia,  and  its  delicate 
structure,  make  epistaxis  a  very  common  symptom.  It  may  result 
from  changes  in  the  nasal  chambers  or  from  general  conditions.     Of 
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the  local  causes,  traumatisms  of  various  kinds,  as  picking  at  the  nose, 
blows,  foreign  bodies,  and  fractures  at  the  base  of  the  skull,  are  the  most 
common.  Nasal  eatarrh,  growths  of  various  kinds,  and  ulceration,  may 
be  cited  as  examples  of  local  disease  exciting  it.  In  some  cased  of  frac- 
ture at  the  base  the  bleeding  really  starts  in  the  middle  ear  or  one  of  the 
accessory  sinuses,  and  escapes  thence  to  the  nasal  cavities.  I  have  re- 
peatedly seen  severe  haemorrhage  due  to  rupture  of  a  pulsating  vessel 
upon  the  septum.  Of  general  causes  there  may  be  mentioned  blood 
changes,  as  in  anaemia  and  plethora,  the  infectious  fevers,  vicarious 
menstruation,  the  suppression  of  a  haemorrhoidal  flow,  haemophilia,  and 
advanced  kidney  disease.  The  infectious  diseases  with  which  epistaxis  is 
especially  apt  to  be  associated  are  eyrsipelas,  typhoid  fever,  the  malignant 
fevers  generally,  malarial  fevers,  and  nasal  diphtheria.  Exposure  to 
extremes  of  heat  and  cold  is  an  occasional  cause.  The  occurrence  of 
epistaxis  is  so  common  during  the  first  week  of  typhoid  fever,  that  it 
has  been  regarded  as  possessing  some  diagnostic  import.  Epistaxis 
during  nasal  diphtheria  is  an  exceedingly  unfavorable  symptom. 

Epistaxis  is  quite  common  in  delicate  and  rapidly-growing  children, 
and  also  in  those  of  a  plethoric  habit.  It  is  less  common  than  might  be 
expected  in  circulatory  obstruction  due  to  cardiac  or  pulmonary  disease. 
The  rarefied  atmosphere  of  high  altitudes  sometimes  excites  it. 

All  cases  coming  under  the  observation  of  the  physician  should  be 
subjected  to  rhinoscopic  examination,  and  in  very  many  of  these  the 
causative  lesion  is  discoverable,  if  the  symptom  arises  from  local  causes. 
When,  however,  constitutional  influences  are  at  work,  there  may  be  seen 
a  small  surface  from  which  the  blood  oozes,  the  mucous  membrane  being 
deeply  congested. 

Symptomatology. — Epistaxis  may  set  in  with  or  without  pre- 
monitory symptoms.  In  the  former  case,  and  examples  occurring  thus 
are  the  exception,  the  appearance  of  the  bleeding  is  preceded  by  vertigo, 
pressure  in  the  head,  dryness  and  tickling  in  the  nasal  fossae,  obstruction 
to  nasal  breathing,  etc.  In  the  majority  it  appears  without  warning,  the 
blood  escaping  by  the  nostrils.  When  developed  while  the  patient  is 
asleep  and  lying  on  his  back,  or  in  comatose  persons,  the  blood  flows 
backwards  into  the  pharynx  and  may  be  swallowed.  Under  these  cir- 
cumstances, if  the  haemorrhage  has  been  free,  the  first  intimation  of  its 
occurrence  may  be  vomiting  of  blood,  or  if  in  its  backward  flow  it  excites 
cough  with  expectoration  of  blood,  haemoptysis  may  be  supposed  to  exist. 
Aside  from  the  flow  of  blood  the  symptoms  are  dependent  upon  the 
amount  of  that  fluid  lost,  and  are  consequently  the  same  as  in  haemor- 
rhage from  any  other  part  of  the  body.  It  is  rarely  suflSciently  great, 
however,  to  produce  alarming  symptoms.  The  flow  is  usually  from  but 
one  nostril.  As  to  whether  the  blood  will  escape  through  the  anterior 
or  posterior  nares  will  depend  very  largely  on  the  seat  of  lesion. 


Digitized  by 


Google 


194  EPISTAXIS. 

Prognosis. — Death  from  epistaxis  is  exceedingly  rare.  In  the 
majority  of  cases  the  flow  ceases  within  twenty  minutes.  The  most 
dangerous  ones  occur  in  the  course  of  haemophilia,  or  from  fracture  of 
the  skuTl. 

Treatment. — When  epistaxis  results  from  general  conditions  of  the 
blood  or  from  visceral  disease,  treatment  must  be  applied  to  the  primary 
condition.  In  all  cases  rest  of  the  parts  is  necessary.  The  patient  must 
be  kept  quiet  and  abstain  from  breathing  through  the  nostrils.  He 
must  carefully  avoid  any  attempt  at  clearing  the  nose.  Ice  may  be 
applied  to  the  nose  or  to  the  nape  of  the  neck.  The  nasal  cavities 
should  be  carefully  examined  by  the  aid  of  the  mirror,  forceps  and 
cotton.  The  writer  once  witnessed  at  the  Pennsylvania  Homoeopathic 
Hospital  for  Children  a  case  of  epistaxis  in  a  boy  of  fourteen,  due  to 
haemophilia,  who  had  been  reduced  to  the  last  extremity  by  his  loss  of 
blood,  relieved  at  once  and  permanently  by  Dr.  Charles  M.  Thomas  by 
means  of  pressure  upon  the  point  of  haemorrhage,  which  was  easily  seen 
and  not  larger  than  a  pea.  The  nostrils  had  been  repeatedly  tamponed 
before  admission  to  the  hospital. 

When  ordinary  measures  fail  to  control  the  flow  and  the  seat  of 
bleeding  is  not  to  be  reached,  tamponing  of  the  nasal  cavity  with  iodo- 
form gauze  should  be  performed.  All  other  measures  failing,  plugging 
of  the  posterior  nares  with  the  aid  of  Bellocq's  canula  or  a  simple  soft 
catheter,  is  the  last  resource. 

In  the  haemorrhages  of  the  young,  attended  by  plethora  or  excitable 
circulation,  aconite,  6efiadonna,/(WTiwn  phoB.y  ccdcarea  carbonica,  and  fferatrum 
viHde  are  most  frequently  employed  and  are  of  genuine  service.  In 
those  occurring  later  in  life,  and  which  are  usually  attended  by  serious 
blood  or  tissue  changes,  such  remedies  as  crocuSy  chinaj  crotalvs,  hamamdis, 
phoapJiorua  and  secede  should  be  considered. 

I  would  call  particular  attention  to  ferrum  muricUicum  in  the  first 
decimal  dilution  or  drop-doses  of  the  tincture,  for  haemorrhages  occurring 
in  association  with  fevers  and  other  conditions  characterized  by  blood 
deterioration ;  to  ferrum  phosphoricum  for  the  recurring  haemorrhages  of 
delicate  children  in  whom  local  causes  are  not  apparent ;  and  hydrastinine 
hydrochlorate  in  the  third  decimal  trituration  for  haemorrhage  of  a  serious 
character  regardless  of  cause.    No  remedy  is  so  generally  useful. 
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THE  EXAMINATION  OF  THE  LARYNX. 

For  the  purpose  of  making  an  examination  of  the  larynx,  it  is  neces- 
sary to  employ  the  ordinary  head  mirror  described  in  the  section  devoted 
to  the  examination  of  the  nose,  laryngoscopes  of  various  sizes,  especially 
numbers  three,  four  and  five,  also  a  napkin  with  which  to  hold  the  tongue. 

The  patient  and  examiner  are  seated  as  for  a  rhinoscopic  examina- 
tion, and  the  light  is  employed  in  the  same  manner  as  described  for  pos- 
terior rhinoscopy.  Before  introducing  the  laryngoscope,  the  pharynx 
should  be  examined  to  determine  the  size  of  mirror  to  be  employed.  The 
patient  is  instructed  to  throw  the  head  slightly  back  and  protrude  the 
tongue,which  the  examiner  grasps  and  steadies  with  the  cloth  held  between 
the  thumb  and  first  finger  of  the  left  hand.  The  larnygoscope  should 
next  be  heated  by  holding  it  over  the  gas-flame  with  the  reflecting  surface 
downward.  A  film  of  moisture  is  seen  to  collect  and  quickly  disappear. 
After  testing  the  mirror  on  the  back  of  the  hand  to  make  sure  that  it  is 
not  too  hot,  the  patient  is  instructed  to  breathe  deeply  through  the  mouth, 
while  the  laryngoscope,  held  in  the  right  hand  as  one  holds  a  pen,  is 
introduced  into  the  mouth  with  the  reflecting  surface  downward,  and  in 
such  a  manner  that  the  stem  of  the  instrument  is  at  the  left  corner  of  the 
mouth.  Care  must  be  taken  not  to  touch  the  tongue  or  sides  of  the  mouth. 
As  the  patient  breathes  the  uvula  is  seen  to  rise.  At  this  moment  press 
the  laryngoscope  back  against  and  rather  under  the  uvula,  allowing  the 
lower  edge  of  the  mirror  to  press  firmly,  but  not  forcibly,  against  the 
posterior  pharyngeal  wall.  The  light  being  now  reflected  by  the  head 
mirror  on  to  the  laryngoscope,  is,  in  turn,  reflected  into  the  larynx  by  that 
instrument,  upon  which  is  received  the  return  image  of  the  vocal  box. 

The  first  view  gives  a  picture  of  the  epiglottis  standing  out  from  the 
base  of  the  tongue,  on  either  side  of  which  is  observed  an  accumulation  of 
follicular  glands,  known  as  the  fourth  or  lingual  tonsil.  By  depressing  the 
mirror  a  little  nearer  to  the  horizontal,  the  interior  of  the  larynx  is  illumi- 
nated. The  epiglottis,  occupying  the  uppermost  position  on  the  mirror,  is 
seen  to  be  attached  to  the  base  of  the  tongue  by  the  median  and  two  lat- 
eral glosso-epiglottic  ligaments.  The  spaces  between  these  ligaments  are 
known  as  valleculae,  and  are  favorite  places  for  the  lodgment  of  foreign 
bodies.  The  epiglottis  varies  in  shape  in  diflTerent  individuals,  being 
usually  broad  and  folded  backward,  although  it  is  frequently  observed  to 
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be  folded  upon  itself,  so  that  a  lateral  convexity  presents  upward.  In  color 
it  is  of  a  yellowish  pink,  the  cartilage  transmitting  a  yellowish  cast  through 
the  thin  mucous  membrane.  Below  this  yellow  posterior  surface  is  a 
bright  red  cushion,  known  as  the  "  cushion  of  the  epiglottis."  Extending 
backward,  downward  and  inward  from  either  side  of  the  epiglottis,  are 
two  folds  of  mucous  membrane,  the  color  being  identical  with  that  of  the 
mucous  membrane  of  the  cheeks.  As  these  folds  extend  from  the  epi- 
glottis to  the  arytenoid  cartilages,  they  are  known  as  the  ary-epiglottic 
folds.  These  folds  form  the  upper  lateral  boundaries  of  the  vocal  box ; 
at  their  posterior  extremities  they  contain  the  cartilages  of  Santorini 
surmounting  the  arytenoid  cartilages,  and  outside  of  these  two  little 
sesamoid  cartilages  are  those  of  Wrisberg.  During  inspiration  there 
may  be  seen  a  notch  or  space  between  the  arytenoid  cartilages,  known  as 
the  inter-arytenoid  space ;  during  phonation,  while  the  arytenoids  are 
approximated,  this  space  is  nearly  or  quite  obliterated,  the  mucous  mem- 
brane covering  the  part  being  thrown  into  folds. 

Immediately  below  the  cushion  of  the  epiglottis  is  the  anterior  com- 
missure of  the  vocal  cords,  which  appear  as  two  pearly  white  bands 
extending  to  the  arytenoid  cartilages.  During  phonation  they  appear 
to  be  in  contact  throughout  their  entire  length.  A  little  yellow  spot  near 
the  posterior  extremity  of  each  cord  indicates  the  junction  between  the 
ligamentous  portion  in  front  and  the  vocal  processes  behind.  During 
respiration  they  assume  a  V  shape  on  account  of  the  separation  of  their 
posterior  extremities.  External  to  each  vocal  cord  and  situated  between 
these  structures  and  the  ary-epiglottic  folds  and  running  parallel  to  the 
vocal  cords,  are  two  folds  of  mucous  membrane,  known  as  the  ventricular 
bands  or  false  cords.  Between  the  ventricular  bands  and  vocal  cords 
are  the  ventricles  of  Morgagni.  External  to  the  larynx  on  either  side, 
we  find  the  sinus  pyriformis  or  hyoid  fossa,  in  which  foreign  bodies  fre- 
quently lodge. 

By  having  the  patient  breathe  deeply  and  throwing  the  light 
between  the  vocal  cords,  one  is  enabled  to  view  the  rings  of  the  trachea, 
and  occasionally  to  inspect  its  bifurcation  into  the  primitive  bronchi. 

There  are  a  number  of  impediments  to  a  successful  examination  of 
the  larynx,  most  of  these  being  easily  overcome  by  the  careful  operator. 
Hypersesthesia  of  the  pharynx  is  usually  due  to  awkwardness  on  the  part 
of  the  examiner.  When  this  is  not  the  case  an  application  of  a  four 
per  cent,  solution  of  cocaine  to  the  parts  usually  overcomes  the  difficulty. 
When  hypertrophied  tonsils  are  so  large  as  to  interfere  with  the  examina- 
tion, their  removal  is  generally  indicated.  When  the  patient  holds  the 
breath,  a  little  instruction  as  to  the  nature  of  the  examination  is  usually 
sufficient.  An  overhanging  epiglottis  is  one  of  the  most  frequent 
hindrances  to  a  view  of  the  interior  of  the  larynx,  but  if  the  patient  is 
instructed  to  say  "  eh,"  the  epiglottis  rises,  exposing  the  interior  of  the 
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larynx.  When  this  fails,  an  application  of  cocaine  may  be  made  to  the 
epiglottis,  upon  its  glottic  surface,  which  will  enable  the  operator  to  hold 
this  valve  against  the  base  of  the  tongue  with  a  laryngeal  probe. 

When  the.  arch  of  the  tongue  rises  too  high  in  the  mouth,  or  the 
patient's  tongue  is  tied,  a  tongue  depressor  is  essential. 

ACUTE  CATARRHAL  LARYNGITIS. 

Synonym. — Acute  laryngeal  catarrh. 

Definition. — An  acute  inflammation  of  the  mucous  membrane  of 
the  larynx. 

Etiology. — Acute  laryngitis  arises  in  a  majority  of  cases  fropi  expos- 
ure to  cold  in  a  variety  of  ways.  Thus  it  may  originate  from  a  draught 
of  air,  from  getting  the  feet  wet,  from  chilling  of  the  surface  of  the  body, 
etc.  Acquired  or  family  predisposition  is  often  an  important  factor.  It 
is  not  very  uncommon  to  observe  families  in  whom  even  a  slight  expos- 
ure of  any  kind  is  sufficient  to  excite  this  disease.  We  also  note  a  ten- 
dency to  it  in  children  and  others  who  are  confined  in  poorly  ventilated 
rooms,  who  are  overclad,  and  who  contract  the  disease  on  going  out  of 
doors  in  any  other  than  mild  weather. 

Mechanical  causes  are  operative  in  many  instances.  Thus  acute 
laryngitis  may  set  in  after  excessive  or  violent  use  of  the  voice  in  public 
speaking  or  from  violent  paroxysms  of  coughing.  The  inhalation  of 
irritating  vapors,  as  those  of  chlorine,  bromine,  and  tobacco,  and  exposure 
to  a  dust-laden  atmosphere  is  responsible  for  many  cases.  Sometimes 
it  is  produced  by  traumatism,  as  from  foreign  bodies,  and  the  swallowing 
of  corrosive  poisons. 

The  influence  of  a  sedentary  life  and  the  breathing  of  a  bad 
atmosphere,  as  a  predisposing  cause,  is  exhibited  by  the  frequency 
with  which  such  tradesmen  as  shoemakers,  tailors,  etc.,  are  attacked, 
while  those  whose  occupations  keep  them  constantly  out  of  doors  in  all 
kinds  of  weather  remain  comparatively  exempt 

As  a  secondary  afiection  acute  laryngitis  is  observed  during  the 
course  of  influenza,  erysipelas,  measles  and  other  diseases,  especially  those 
of  an  infectious  nature.  It  occurs  most  frequently  perhaps  as  a  feature 
of  a  general  catarrh  of  the  respiratory  passages,  by  extension  from  the 
naso-pharynx  on  the  one  hand,  and  the  trachea  and  bronchi  on  the 
other. 

Symptomatology. — ^The  first  symptoms  manifested  consist  of  a  dry- 
ness of  the  throat  and  huskiness  of  the  voice,  the  latter  increasing  in 
well-marked  cases  to  complete  aphonia.  There  occurs  early  a  tickling  in 
the  throat,  which  produces  a  dry,  teazing  cough,  aggravated  by  talking 
or  the  inhalation  of  cool  air.  Pain  is  rarely  a  prominent  symptom.  Still 
it  is  sometimes  experienced  to  a  slight  degree,  being  especially  noticeable 
after  use  of  the  voice  or  in  the  cold  air.    Manipulation  of  the  larynx  from 
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without  may  show  some  tenderness ;  but  spontaneous  pain  is  seldom 
experienced.  As  the  disease  progresses  the  cough  becomes  of  hoarse 
character,  and  may  be  attended  by  a  scanty  expectoration  of  muco-puru- 
lent  character.  The  patient  may  be  unable  to  speak  above  a  whisper. 
The  alterations  in  the  voice  are  caused  in  the  first  place  by  the  swelling 
of  the  vocal  cords,  and  secondly  by  impaired  movements  of  the  cords 
resulting  from  inflammatory  infiltration  of  their  substance.  Respi- 
ration is  rarely  interfered  with  excepting  in  children,  quite  considerable 
swelling  being  possible  in  adults  without  causing  dyspnoea.  Fever  i& 
sometimes  present,  but  is  usually  slight. 

The  morbid  changes  present  are  determined  by  the  use  of  the  laryn- 
goscope, and  are  those  of  a  more  or  less  active  catarrh.  Varying  degrees 
of  redness  and  swelling  of  the  laryngeal  mucous  membrane,  especially 
that  covering  the  vocal  bands,  both  true  and  false,  and  of  the  ary-epiglot- 
tidian  folds  may  be  seen.  There  is  more  or  less  mucus  visible,  and  in 
severe  cases  patches  of  superficial  erosion  and  hsemorrhagic  foci  may  exist. 
The  inflammatory  changes  are  variously  distributed  in  diffJerent  cases. 
Patches  of  grayish-white  suggesting  thickened  epithelium  are  present. 
The  congested  thyro-arytenoid  muscles  may  be  paretic,  resulting  in 
incomplete  closure  of  the  glottis  during  phonation.  Varying  degrees 
of  hoarseness,  cough,  and  laryngeal  irritation  in  the  form  of  tickling 
and  itching  are  experienced.  • 

Diagnosis. — The  diagnostic  problems  relate  to  the  detection  of 
coexisting  oedema  of  the  larynx,  a  most  serious  though  fortunately  rare 
attendant  upon  this  disease,  and  to  the  separation  of  the  catarrhal  afiec- 
tion  from  other  varieties,  such  as  pseudo- membranous  laryngitis  and  the 
inflammation  secondary  to  measles,  influenza,  etc.  The  presence  of  fever 
and  catarrhal  symptoms  eliminates  laryngismus  stridulus.  Membranous 
laryngitis  may  be  differentiated  from  the  catarrhal  disease  by  the  greater 
constitutional  depression  and  the  presence  of  enlarged  cervical  lymphatics. 

Prognosis. — The  prognosis  of  acute  laryngeal  catarrh  is  rarely 
unfavorable  in  adults,  unless  marked  oedema  occurs,  or  the  disease  is 
associated  with  serious  general  affections.  Under  proper  treatment  it 
subsides  in  from  three  days  to  a  week.  Neglected  cases  may  develop 
into  the  chronic  disorder. 

Catarrhal  Croup. — A  variety  of  acute  laryngitis  occurring  in  chil- 
dren  demands  special  mention.  It  is  known  as  catarrhal  croup,  spas- 
modic croup,  or  false  croup.  The  distinctive  peculiarities  of  this  affection 
are:  (1)  Its  occurrence  almost  exclusively  in  infants  and  young  children. 

(2)  The  association  of  spasm  of  the  constrictor  muscles  of  the  larynx* 

(3)  The  tendency  to  nocturnal  exacerbation. 

The  peculiarities  of  catarrhal  croup  may  be  traced  in  considerable 
degree  to  the  structure  of  the  child's  larynx,  and  to  the  sensitiveness  of 
the  infantile  nervous  organism.     The  larynx  is  relatively  small,  the 
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glottis  narrow,  and  the  mucous  membrane  highly  vascular  and  loosely 
connected  to  the  subjacent  tissues.  The  frequency  with  which  croup 
occurs  in  children  has  been  given  another  explanation  by  Bosworth. 
Directing  attention  to  the  richness  of  the  laryngeal  mucous  membrane  in 
lymphatic  structures,  and  the  frequency  with  which  these  are  the  seat  of 
disease  in  subglottic  laryngitis,  he  looks  upon  croup  as  symptomatic  of 
lymphatism. 

In  catarrhal  croup  the  vocal  bands  are  swollen  into  thickened  bodies 
and  vibrate  feebly,  thus  giving  rise  to  the  peculiar  "  croupy  cough."  As 
the  changes  in  the  larynx  progress  th^  cough  becomes  feebler  and  wheezy. 
The  inflammation  involves  primarily  the  mucous  membrane  and,  in 
aggravated  cases,  the  submucous  tissues,  the  spaces  of  which  become  filled 
with  a  serous  or  serofibrinous  fluid.  It  is  this  oBdematous  state  which 
leads  to  stenosis.  The  mucous  surface  is  at  first  dry  and  red,  and  then 
covered  with  mucus.  The  intensity  of  the  inflammatory  process  may 
be  much  greater  in  some  portions  of  the  larynx  than  in  others.  This  fact 
affects  the  character  of  the  symptoms.  For  instance,  when  subglottic,  a 
high  degree  of  dyspnoea  and  other  symptoms  of  stenosis  may  be  present, 
but  the  voice  remains  comparatively  clear.  Obstruction  usually  occurs 
at  that  portion  of  the  air-tube  bounded  by  the  cricoid  cartilage,  this  being 
the  most  constricted  portion. 

The  symptoms  may  be  divided  into  those  of  the  exacerbation  and 
those  of  the  intermission.  Following  usually  upon  hoarseness  and  other 
slight  symptoms  of  cold  during  the  day,  the  child  awakes  from  sleep  with 
fever,  croupy  cough,  oppression  of  the  chest  and  restlessness.  These  may 
be  extreme  with  clutching  of  surrounding  objects  for  relief,  and,  if  the 
child  is  old  enough  to  develop  them,  anxiety  and  fear.  The  voice 
may  be  suppressed.  After  one  to  four  or  six  or  more  hours,  the  attack 
diminishes  (often  with  the  advent  of  day)  and  relief  is  nearly  or  quite 
complete.  Frequently  cough  is  of  a  less  croupy  character,  a  little  rise  of 
temperature  and  the  general  symptoms  of  a  cold  continue  during  the 
day,  to  be  again  followed  on  the  second  night  by  a  repetition  of  the  pre- 
vious night's  experience.  In  severe  attacks  the  intermission  may  be 
absent,  the  symptoms  of  the  exacerbation  continuing  during  the  day. 
The  nocturnal  aggravations  may  continue  for  from  four  to  five  nights. 
If  checked  quite  promptly,  it  is  common  for  the  croupy  attack  to  be 
replaced  by  a  catarrhal  bronchitis,  the  catarrhal  wave  passing  thus 
lightly  over  the  larynx  and  spending  its  force,  ultimately,  upon  the 
bronchial  tubes.  Lobular  consolidations  or  collapse  may  be  sequential 
to  the  bronchitis. 

The  PROON08I8  OF  CATARRHAL  CROUP  is,  as  a  rule,  favorable,  but  as 
dangerous  symptoms  are  sometimes  present,  the  expressed  prognosis 
should  be  guarded. 

The  CAUS£S  are  those  of  acute  laryngeal  catarrh,  especially  exposure  to 
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damp  and  cold.  Traumatic  cases  occur,  especially  among  the  poor,  who 
are  often  compelled  to  leave  their  children  without  proper  supervision. 
Swallowing  of  irritating  substances,  the  inhalation  of  steam,  flames,  and 
irritating  fumes,  are  also  frequent  causes.  The  lips  and  mouth  often 
bear  evidence  of  the  action  of  irritants,  which  suggest  at  once  the 
nature  of  the  cause.  *The  prognosis  of  this  class  of  cases  is  often  unfavor- 
able, owing  to  coexisting  lesions  of  the  mouth  and  stomach. 

Treataient. — In  children  subject  to  catarrhal  croup,  much  may  be 
done  to  prevent  attacks.  Regulated  out-door  life,  cool  sponging,  atten- 
tion to  nasal  and  naso-pharyngeal  aflTections  from  which  waves  of 
catarrhal  inflammation  spread,  avoidance  of  violent  screaming,  and 
especially  a  changg  to  a  climate  in  which  the  little  patients  can  live 
out-doors  for  a  winter  or  two,  I  have  known  to  revolutionize  the  tendency. 
Patients  of  a  scrofulous  or  lymphatic  constitution  require  measures 
directed  especially  to  that  diathesis. 

During  an  attack  of  acute  laryngitis,  rest  of  the  larynx,  and,  in 
aggravated  cases,  rest  in  bed  are  essential.  The  atmosphere  of  the  room 
should  be  kept  at  an  even  temperature,  and,  at  times,  may  with  advan- 
tage be  saturated  with  steam.  A  cold  pack  to  the  larynx  is  often  helpful^ 
especially  in  the  incipiency  of  the  attack,  and  will,  unaided,  relieve  many 
cases.  Application  of  an  ice-bag  to  the  larynx  is  recommended.  Some 
advise  hot  applications  during  the  entire  attack.  When  steam  is  used, 
it  should  be  inhaled  as  freely  as  possible.  Home-made  devices  for  the 
conducting  of  the  steam  directly  to  the  mouth  of  the  patient  are  easily 
constructed.  Iodine,  bromine,  benzoin  or  eucalyptol  may  occasionally  be 
added  to  the  boiling  water  with  advantage. 

It  is  best  to  begin  the  treatment  of  the  attack  with  aconite  in  the 
lower  dilutions,  and  repeat  the  doses  frequently.  The  symptoms  for  this 
medicine  are  often  present,  and  its  influence  is  decided.  It  is  often  the 
only  remedy  needed  in  the  croupy  attacks  of  children.  A  few  intercur- 
rent doses  of  iodine  or  bromine  may  be  called  for.  Fresh  preparations  of 
these  latter  remedies  are  necessary  to  secure  success.  Spongia  is  much 
advocated,  but  is  less  often  valuable  than  either  iodine  or  bromine.  It  is 
suggested  by  a  dry,  high-pitched  "  croupy  cough."  Occasionally  bella- 
donna,  hepar  stdphur,  kali  bichromicum  or  phosphorus  may  be  indicated. 
Belladonna  is  called  for  when  the  child  is  hot,  drowsy,  perspiring  and  has 
a  full,  soft  pulse ;  hepar  sviphur,  when  there  is  a  loose,  rattling  cough  and 
a  marked  aggravation  in  the  latter  portion  of  the  night;  kali  bichr,  appears 
to  be  better  suited  to  the  laryngitis  of  adults  with  associated  bronchial 
catarrh  and  the  characteristic  sputum.  Phosphorus  is  also  better  adapted 
to  the  catarrhal  laryngitis  of  adults  than  that  of  children. 

The  spasm  of  the  glottis,  which  is  often  associated,  is  not  unfrequently 
relieved  by  sambucus  when  it  develops  early  and  is  a  very  pronounced 
symptom.    It  has  generally  been  given  as  supplementary  to  aconite. 
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Bmsoin  Ix  dilution  has  been  highly  lauded  by  Allen,  of  New  York. 
His  observations  tend  to  show  the  great  utility  of  this  remedy  in  acute 
laryngitis  when  there  is  hoarseness,  accompanied  by  a  sensation  of  raw- 
ness extending  from  the  larynx  into  the  pit  of  the  throat,  but  not  further 
down.    I  have  used  the  tincture  on  sugar  with  better  results. 

A  degree  of  stenosis  demanding  intubation  or  tracheotomy  may  super- 
vene, though  but  rarely. 

CHRONIC  CATARRHAL  LARYNGITIS. 

Etiology. — Chronic  catarrhal  laryngitis  is  as  rare  as  the  acute 
form  is  common.  It  may  result  from  frequently  repeated  or  neglected 
attacks  of  the  acute  form,  or  from  the  long-continued  action  of  a  variety 
of  influences  upon  the  larynx  of  a  susceptible  individual.  Singers,  pub- 
lic speakers,  workers  in  irritating  atmospheres,  steady  drinkers,  syphil- 
itics,  and  persons  exposed  to  rapid  temperature  changes,  are  most  fre- 
quently affected.  As  important  as  overuse  is  incorrect  vocalization. 
Habitual  mouth  breathing  is  a  frequent  cause.  Some  observers  hold 
the  extreme  view  that  a  chronic  laryngeal  catarrh  is  always  secondary 
to  disease  of  the  nose  or  naso-pharynx  (Bosworth  and  Germain  See) ; 
while  others  equally  entitled  to  respect  believe  that  primary  catarrhal 
laryngitis  is  occasionally  encountered.  Chronic  catarrhal  laryngitis 
has  been  ascribed  to  more  than  fifty  causative  influences  by  a  recent 
author. 

Symptomatology. — In  an  apparently  primary  catarrhal  laryngi- 
tis, the  early  symptoms  are  those  of  laryngeal  irritation,  i.  €.,  hoarseness, 
especially  upon  beginning  to  use  the  voice,  tickling,  itching,  stiffness,  or 
sense  of  something  in  the  larynx  leading  to  ''  hemming  and  hawking." 
With  the  progress  of  the  disease  hoarseness  becomes  more  pronounced, 
but,  strange  to  say,  does  not  possess  close  relationship  to  the  seriousness 
of  the  pathological  changes,  slight  ones  being  often  attended  by  marked 
hoarseness,  and  vice  versa.  This  has  been  explained  as  due  to  changes  in 
the  vocal  muscles,  i.  6.,  to  interfibrillar  hyperplasia,  to  pressure  upon  the 
peripheral  nerve  filaments  and  to  the  location  of  the  inflammation. 
There  is  little  pain.  In  advanced  stages  the  voice  may  be  lost,  or  rough 
and  discordant.  Cough  is  variable  in  intensity,  phonation  is  difficult, 
requiring  more  forcible  expiration  for  its  performance.  The  patient 
often  complains  of  a  sense  of  exhaustion  referable  to  the  chest  and  back, 
due  to  the  over- working  of  the'  respiratory  muscles  necessitated  by  the 
more  forcible  respiratory  effort. 

In  the  oedematous  and  hypertrophic  varieties  respiration  may 
become  much  embarassed.  When  ulceration  occurs,  which  is  rarely,  it 
appears  as  superficial  erosions,  or  as  an  ulceration  of  the  mucous  foUi- 
dee,  due  probably  to  the  friction  of  the  true  vocal  bands,  the  ulcers 
usually  appearing  first  upon  the  edges  of  these  structures.    From  long- 
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lasting  catarrh  the  cords  may  present  a  granular  appearance 
trophic  new  formations  may  lead  to  laryngeal  stenosis. 

Laryngoscopio  Appearances.— There  are  many  gradi 
objective  phenomena,  the  interior  of  the  larynx  appearing 
swollen,  moderately  red,  or  bluish  red,  in  individual  cases, 
may  be  glazed  by  secretion,  or  there  may  be  here  and  there  patch 
of  mucus.  The  lesion  may  be  patchy.  Morrell  Mackenzie  st 
one  cord  may  be  involved,  or  even  but  a  portion  of  one.  T 
may  be  confined  in  a  marked  degree  to  a  small  portion  oi 
more  especially  to  the  vocal  cords.  The  cords  and  much  of 
may  present  a  granular  appearance  or  heemorrhagic  foci.  ^ 
may  fail  to  properly  approximate  the  vocal  bands.  Thii 
paretic  muscles  or  to  a  swelling  of  the  inter-arytenoid  tissues  \ 
a  convex  prominence  even  when  the  arytenoids  are  widel; 
Polypoid  growths  are  not  uncommon  as  a  sequence  of  chroi 
The  mucous  glands  are  often  enlarged  and  can  be  localizi 
more  prominent  orifices.  Chronic  thickenings  often  result,  in^ 
epiglottis,  the  ary-epiglottic  folds  and  the  false  cords. 

Simple  chronic  laryngitis  usually  pursues  an  exceeding 
course,  which  is  largely  due  to  neglect  and  exposure  upon 
the  patient.  This  disregard  of  self-interest  is  largely  the  re 
fact  that  the  disease  in  its  earlier  stages  does  not  often  inca; 
patient  from  pursuing  his  ordinary  habits.  IneflBcient  treat] 
also  often  bear  a  portion  of  the  blame.  Many  cases  recover  u 
and  efiicient  management. 

The  very  frequent  association  of  chronic  laryngitis  with 
the  naso-pharynx  demands  that  the  latter  region  should  be  ir 
all  cases. 

Chronic  laryngitis  may  be  succeeded  by  sequelae.  The  n 
of  its  pernicious  results  are  tubercular  degeneration  and  the 
of  malignant  tumors. 

Treatment. — More  or  less  complete  rest  of  the  voice  ai 
avoidance  of  exposure  to  cold  and  irritating  atmospheres  are 
Smoking  and  the  use  of  alcoholics  and  highly-seasoned  food 
dicial.  A  warm,  equable  climate  is  advisable.  A  moist  or  d 
phere  will  be  suggested  by  the  symptoms.  Measures  to  secui 
ness  of  the  parts  are  most  important,  and  are  the  first  to  be  cc 
The  atomizer  and  an  alkaline  solution  are  best  for  this  purposi 
ing  freely  the  naso-pharynx  and  larynx.  The  various  sodium 
bi-borate,  the  bi-carbonate,  the  salicylate,  etc.,  are  used  sing 
combination.  The  usual  strength  is  that  of  ten  grains  to  the 
water.  Listerine  diluted  three  or  four  times  with  water  has  b 
satisfactory  for  the  same  purpose.  It  possesses  more  than  a  c 
power.    As  disorders  of  the  alimentary  tract  and  related  org« 
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to  aggravate  catarrhal  laryngitis,  careful  attention  should  be  paid  to  their 
function. 

Various  medicated  vapors  are  advised  as  especially  valuable  by 
Lennox  Browne.  I  have  employed  only  one  "  heroic  "  topical  treatment, 
which  has  proven  highly  valuable,  i.  c,  a  spray  of  iodine,  five  grains  in 
from  one  drachm  to  an  oimce  of  alcohol.  The  applications  may  be 
repeated  daily  at  first,  beginning  with  the  weaker  solutions  in  order  to 
gradually  accustom  the  patient  to  their  use.  A  properly  curved  spray 
tube  and  a  compressed  air  receiver  should  be  used,  as  the  application 
should  consist  of  a  single  puff  only,  applied  while  the  patient  is  inspir- 
ing. When  the  changes  have  been  localized,  I  have  applied  a  saturated 
solution  of  iodine  in  alcohol  to  the  affected  spots.  If  spasm  is  produced 
it  may  be  controlled,  as  Ziemssen  recommends,  by  holding  cold  water 
in  the  throat  The  previous  use  of  a  strong  solution  of  cocaine  will 
usually  prove  preventive.  Iodine  in  doses  of  one  drop  of  the  tincture 
repeated  from  four  to  six  times  daily  is  at  the  same  time  of  value. 

Locally  the  various  astringents  are  extensively  used.  Ziemssen 
strongly  advises  nitrate  of  silver  fused  upon  a  probe. 

CausUcum  is  to  be  administered  for  paresis  of  the  vocal  cords,  which 
may  remain  after  the  inflammatory  symptoms  subside.  Such  patients 
can  often  speak  naturally  when  using  the  ordinary  tone  of  voice,  but 
when  attempting  to  talk  in  a  high  pitch  the  voice  fails.  Hepar  sulphur 
is  indicated  in  cases  occurring  in  persons  of  a  tubercular  disposition ; 
secretion  is  scanty  and  the  expectoration  is  difficult,  and  of  a  tenacious, 
muco-purulent  character.  Kali  Mchromicum  is  often  useful  in  the  more 
active  congestives  stage  with  hoarseness  and  stringy,  muco-purulent  ex- 
pectoration. Meyerhoffer  also  used  this  drug  by  inhalation,  the  solution 
being  one  of  two  grains  to  the  ounce  of  water.  When  there  is  hoarse- 
ness, which  is  worse  in  the  evening,  with  extreme  sensitiveness  of  the 
larynx,  any  effort  to  talk  or  cough  causes  local  pain,  and  if  the  patient  is 
of  the  characteristic  pJiosphorua  type,  that  medicine  may  be  selected.  Cal- 
carta  is  useful  in  some  cases,  but  its  selection  must  be  based  entirely  on 
the  constitutional  peculiarities  of  the  patient. 

When  argenlum  nitricum  is  called  for  there  is  discharge  of  muco- 
purulent sputum,  especially  from  the  posterior  wall  of  the  larynx.  Ulcer- 
ation may  be  present. 

Manffonum  is  useful  in  chronic  laryngitis  occurring  in  pneumonic 
or  tubercular  patients.  The  hoarseness  is  worse  in  the  morning,  and  is 
lessened  by  the  expectoration  of  lumps  of  mucus.  There  are  painful  dry- 
ness and  roughness  of  the  larynx.  Lachesia  has  helped  cases  marked  by 
external  and  internal  hypersesthesia. 
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CBDEMATOUS  LARYNGITIS. 

Synonyms. — CEdemaglottidis;  laryngitis  submucosa  purulenta,  etc. 

Definition. — An  exudation  into  the  sub-mucous  connective  tissue 
of  the  larynx  of  a  serous  or  sero-purulent  fluid. 

Etiology. — CEdema  of  the  larynx  is  usually  a  secondary  affection. 
Some  claim  that  it  is  invariably  so.  Von  Hoffman,  of  Berlin,  who  bases 
his  opinion  on  thirty-four  cases  present  in  six  thousand  and  sixty-two 
autopsies,  asserts  that  it  is  never  primary.  According  to  that  authority 
the  diseases  upon  which  laryngeal  oedema  may  be  grafted  are — stated  in 
the  order  of  their  importance — cardiac  disease,  Bright's  disease,  pulmon- 
ary phthisis,  and  less  frequently  abscess  of  the  neck,  laryngeal  ulcera- 
tions from  traumatism,  laryngeal  tuberculosis,  septicsemia,  etc.  This 
affection  may  supervene  upon  any  inflammatory  disease  of  the  larynx 
or  adjacent  parts,  in  connection  with  the  acute  infectious  fevers,  as  well 
as  with  a  variety  of  constitutional  affections.  The  acute  form  often 
follows  the  swallowing  of  hot  fluids  or  caustics.  Padutcheff  reported 
two  cases  resulting  from  the  excessive  use  of  ice-water  while  over- 
heated. 

Pathological  Anatomy. — The  open  textural  structure  of  the 
areolar  tissue  of  the  larynx  is  very  favorable  to  the  development  of 
oedema.  The  character  of  the  contgdned  fluid  varies  from  a  quite  clear 
serous  fluid  to  one  highly  purulent.  The  upper  portion  of  the  larynx  is 
most  involved,  especially  the  ary-epiglottidean  folds  and  the  base  of  the 
epiglottis,  leading  to  prominent  swellings  at  the  entrance  to  the  organ. 
The  oedema  may  be  localized.  If  ihe  swollen  parts  are  punctured,  serous 
or  sero-purulent  fluid  exudes,  leaving  the  tissues  wrinkled.  Suppura- 
tion is  always  diffuse,  focal  collections  of  pus  never  occurring  in  rapid 
cases.  The  oedema  has  been  known  to  extend  into  the  trachea  and  even 
to  the  bronchi. 

Symptoms. — The  progress  of  oedematous  laryngitis  is  so  rapid  in 
many  cases  that  little  is  complained  of  before  the  dyspnoea  has  developed^ 
and  this  even  then  often  constitutes  the  sole  symptom.  The  other 
prominent  phenomena  of  the  disease  are  dysphagia  and  aphonia. 
Usually  there  are  complaints  of  an  obstructive  feeling  in  the  larynx 
with  frequent  coughing  or  clearing  efforts  designed  to  remove  the 
obstruction,  a  small  amount  of  frothy,  perhaps  bloody,  mucus  l)eing 
expectorated.  The  respiratory  diflBculty  is  confined  to  inspiration, 
which  may  have  a  whistling  sound.  The  dyspnoea  may  exhibit  parox- 
ysmal exacerbations  amounting  to  severe  asphyxia.  Death  is  not  of  rare 
occurrence  at  such  times.    Hoarseness  is  not  always  marked. 

In  the  absence  of  a  laryngoscope  a  physical  examination  may  be 
made  with  the  finger.  Unless  practised  with  great  caution,  however, 
spasm  may  be  induced  by  this  procedure.     Occasionally  the  swelling  is 
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visible  without  instrumental  aid.  With  the  laryngoscope,  the  mucous 
membrane  is  seen  to  be  of  a  bright  red  color,  and  the  swollen  epiglottis 
and  ary-epiglottidean  folds  are  prominent  features  of  the  image,  obscur- 
ing the  interior  of  the  organ  to  a  greater  or  less  extent.  The  vocal  cords 
are  rarely  involved.  Gibb  first  described  oedema  below  the  cords,  desig- 
nating it  as  sub-glottic  oedema.    It  is  a  chronic  variety. 

Varieties. — Laryngeal  oedema  raay  be  acute  or  chronic,  the  chronic 
form  occurring  in  connection  with  tuberculosis,  cancer,  syphilis  and 
other  deep-seated  laryngeal  diseases. 

Most  authors  describe  four  varieties  of  laryngeal  oedema :  (1)  Typi- 
cal, originating  in  the  larynx ;  (2)  contiguous,  spreading  from  adjacent 
tissues;  (3)  consecutive,  secondary  to  primary  disease  of  the  larynx; 
and  (4)  secondary.  The  first  form,  the  "  typical,"  is  rarely  observed. 
Morrell  Mackenzie  states  his  belief  that  all  the  cases  of  this  variety  he 
has  seen,  have  been  due  to  blood-poisoning.  The  "  contiguous  "  is  the 
most  frequent  variety,  and  is  usually  developed  by  extension  from  the 
pharynx.  "  Consecutive  '*  oedema  supervenes  upon  perichondritis  or 
other  serious  structural  diseases  of  the  larynx.  The  secondary  form  is 
«  developed  usually  in  association  with  an  infectious  disease,  t.  6.,  small- 
pox, syphilis,  scarlet  fever,  etc. 

Diagnosis. — The  history  of  the  attack,  combined  with  the  laryngo- 
scopic  examination,  is  sufficient  to  establish  the  diagnosis. 

Prognosis. — The  prognosis  is  unfavorable.  Sestier,  in  his  remark- 
able treatise  published  in  1852,  reports  one  hundred  and  fifty-eight 
deaths  occurring  in  two  hundred  and  thirteen  cases.  Even  if  the  patient 
is  relieved  of  the  oedema,  some  form  of  pulmonary  inflammation  may 
develop  or  death  may  occur  from  blood-poisoning  or  general  exhaustion. 
Secondary  oedema  of  the  larynx  is  highly  fatal.  Cases  in  which  the 
larynx  is  involved  from  the  pharynx  are  most  favorable. 

Treatment. — Little  can  be  done  in  a  general  way  except  to  place 
the  patient  in  a  comfortable  position,  feed  well  with  nutritious  liquids, 
and  preserve  an  even  temperature  and  perhaps  a  moist  atmosophere. 
The  depletory  measures  advocated  by  many  are  not  in  general  favor. 
Ice  held  in  the  mouth,  or  small  pieces  swallowed,  sometimes  do  good  if 
persisted  in.    Hot  compresses  to  the  neck  are  thought  by  some  to  aid. 

Medicinally ,  opw  can  be  recommended  as  a  remedy  of  decided  power 
over  this  afifection.  Recently  in  a  case  secondary  to  scarlatina,  in 
which  the  tongue  was  also  involved  and  protruded  from  the  mouth,  apia 
mdUfica  Ix,  five  drops  every  one  to  two  hours,  unaided  by  any  other 
measure,  exerted  a  prompt  and  unmistakable  action  upon  the  oedema, 
the  patient  making  a  complete  recovery.  This  is  not  an  isolated 
experience. 

Dr.  Thomas  Nichol  advises  sanguinariay  which  has  been  used  with 
some  success. 
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The  use  of  iodine  and  its  preparations  should  be  thought  of  on 
account  of  their  tendency  to  produce  this  pathological  condition.  Sajous 
and  others  have  observed  marked  oedema  of  the  larynx  from  iodide  of 
potassium. 

Dr.  J.  S.  Mitchell  recommends  arsenicam  as  the  most  important 
remedy,  and  claims  that  prompt  action  follows  its  exhibition.  The  same 
author  advises  lacheaia  when  suffocative  attacks  are  urgent  and  the 
laryngeal  mucous  membrane  is  livid.  Tartar  emdic  proved  effective 
when  the  laryngeal  oedema  was  associated  with  oedema  of  the  lungs. 

If  relief  does  not  follow  the  above  treatment,  free  scarification  of  the 
tissues  must  be  practised.  Pressure  is  often  necessary  after  the  incisions 
in  order  to  secure  suflBcient  evacuation  of  fluid.  If  a  suitable  laryngeal 
lancet  is  not  at  hand,  a  curved  bistoury  wrapped  to  within  one-fourth  of 
an  inch  of  its  point  with  adhesive  plaster  or  muslin  may  be  employed. 

LARYNGEAL  PERICHONDRITIS. 

Inflammation  of  the  laryngeal  perichondrium  is  a  rare  affection. 
It  may,  however,  occur  as  the  result  of  quite  a  diversity  of  causes.  It 
may  be  either  primary  or  secondary.  Most  prominent  among  its  causes 
stand  tuberculosis,  cancer  and  syphilis,  also  certain  of  the  acute  specific 
infections,  as  typhoid  fever,  smallpox,  and  diphtheria.  Traumatism,  even 
from  the  frequent  passage  of  the  oesophageal  bougie,  has  produced  it 

Pathological  Anatomy. — ^Perichondritis  occurs  most  frequently  in 
the  cricoid  and  arytenoid  cartilages.  Exceptionally  it  begins  on  either 
the  outer  or  inner  surface  of  the  thyroid  cartilage.  The  epiglottis  is 
rarely  attacked.  The  membrane  is  found  to  contain  pus  within  its 
meshes,  and  collections  of  the  same  raise  it  from  the  cartilage,  thus 
depriving  the  latter  of  its  pabulum.  The  natural  result  is  necrosis  of 
the  cartilage.  The  surrounding  tissues  infiame  and  suppurate,  and  the 
necrotic  tissue  is  thrown  off  upon  the  internal  laryngeal  surface  and 
expectorated.    Under  these  circumstances  the  expectoration  is  foetid. 

Symptoms. — The  patient  usually  complains  of  an  aching  pain,  and 
the  larynx  is  tender  upon  pressure.  Hoarseness  gradually  merges  into 
aphonia.  Cough  is  variable.  A  serious  degree  of  stenosis  is  often  pres- 
ent. When  occurring  in  connection  with  acute  disease,  the  true  nature 
of  the  affection  is  often  obscure,  as  changes  in  the  voice  may  be  the  only 
symptoms  directing  attention  to  the  larynx.  The  development  of  inflam- 
matory changes  may  be  either  outward  or  inward.  If  the  former,  the 
outer  surface  becomes  tender  and  swollen,  and  an  abscess  develops. 
If  the  latter,  the  laryngoscope  will  reveal  localized  oedema,  corresponding 
to  the  region  of  the  diseased  cartilage.  The  oedema  may  become  general. 
The  symptoms  vary  according  to  the  cartilage  affected.  When  one 
arytenoid  is  involved,  the  cord  is  directly  implicated,  and  to  some  degree 
paralytic.  When  the  cricoid  cartilage  is  diseased,  the  cords  lose  their 
mobility  through  paralysis  of  the  posterior  crico-arytenoids. 
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Frognosis. — ^The  disease  terminates  fatally  in  many  instances,  and 
generally  from  laryngeal  stenosis.  Even  if  this  feature  be  controlled  for 
a  time,  the  inhalation  of  irritant  matter  may  excite  pneumonia  or  pul- 
monary gangrene.  Morrell  Mackenzie  states  that  general  emphysema 
may  follow  perichondritis.  Confirmations  of  this  statement  have  been 
made  by  Wilks  and  Ziemssen,  both  of  whom  report  cases  of  this  com- 
plication. Chronic  stenosis  from  cicatricial  contraction  is  not  infrequent 
in  persons  who  have  recovered  from  the  acute  inflammatory  process. 
Occasionally  the  laryngeal  condition  supervening  upon  some  underlying 
affection,  as  phthisis,  precipitates  a  fatal  issue. 

Diagnosis. — An  early  diagnosis  may  be  made  when  there  is  a 
localized  pain  and  swelling  of  some  portion  of  the  framework  of  the 
larynx  without  much  hypersemia  of  the  mucous  membrane.  Later,  the 
involvement  of  the  soft  tissues  will  be  found  to  have  increased  and  the 
vocal  cords  to  be  in  some  degree,  one  or  both,  paralyzed.  A  foetid  dis- 
charge follows.    The  probe  will  detect  dead  cartilage. 

Treatment* — In  the  early  stage  something  may  be  accomplished 
by  prompt  treatment.  What  was  apparently  a  perichondritis,  has  been 
made  to  disappear  under  the  action  of  well-selected  medicines.  Iodine^ 
hepar  mlphur,  mercuriua,  apis,  arsenicum,  lachesia  and  sUicea  are  the  reme- 
dies from  which  a  selection  can  be  made.  Iodide  of  poiamum  is  also  a 
valuable  remedy,  especially  in  syphilitic  cases,  and  aurum  muriaticum 
should  be  considered  for  the  same  class. 

The  early  use  of  ice,  soothing  inhalations,  scarification,  and  leeches 
are  all  recommended.  Incision  of  the  abscess  as  early  as  possible  is 
demanded.  In  case  of  a  dangerous  stenosis,  tracheotomy  must  be  per- 
formed. After  the  latter  operation,  the  larynx  will  require  the  use  of 
bougies  to  antagonize  the  cicatricial  contraction. 

TUMORS  OP  THE  LARYNX. 

Varieties. — Routine  use  of  the  laryngoscope  shows  that  tumors  of 
the  larynx  occur  with  far  greater  frequency  than  was  formerly  believed 
to  be  the  case.  As  in  other  parts  of  the  body,  they  may  be  either  benign 
or  malignant.  Of  the  former,  papillomata  and  fibromata  are  unquestion- 
ably the  most  frequently  encountered.  Fibro-cellular  growths,  myxo- 
mata,  angeiomata,  adenomata,  enchondromata,  lipomata,  and  cysts,  are 
of  exceptional  occurrence.  Malignant  growths  are  nearly  always  of 
the  epitheliomatous  variety.  Sarcomata  may  invade  this. region,  but 
are  rare. 

BENIGN  TUMORS  OP  THE  LARYNX. 

Etiology. — Benign  tumors  of  the  larynx  may  appear  at  any  age. 
Papillomata  in  particular  may  even  occur  in  children.  Fibromata 
usually  attack  middle-aged  adults.    Men  seem  to  be  more  liable  to  this 
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trouble  than  are  women,  probably  because  they  are  more  frequently  sub- 
jected xo  the  influences  which  are  believed  to  be  determining  causes. 
These  are  generally  acknowledged  to  be  agencies  which  provoke  a  chronic 
hypereemia  of  the  larynx,  as  chronic  laryngeal  catarrh,  habitual  im- 
proper use  of  the  voice,  and  exposure  to  an  irritating  atmosphere.  Dia- 
thetic causes,  as  tuberculosis  and  syphilis,  may  produce  tumors  char- 
acteristic of  these  diseases. 

Symptomatology. — The  fact  that  benign  neoplasms  may  invade 
any  portion  of  the  larynx  makes  the  resulting  symptomatology  a  most 
uncertain  one.  They  may  be  so  situated  as  to  produce  but  little  func- 
tional disturbance ;  but  in  the  majority  of  cases  the  vocal  cords  are  in- 
volved. Some  degree  of  aphonia  is  apt  to  be  a  pretty  constant  symptom. 
More  or  less  cough  is  also  to  be  expected?  When  the  tumor  is  attached 
by  a  long  pedicle,  its  position  must  necessarily  change,  and  this,  besides 
exciting  local  irritation,  must  cause  marked  variation  in  the  symptoms 
from  time  to  time.  Breathing  is  not  aflfected  unless  the  growth  be  suf- 
ficiently large  to  encroach  to  a  considerable  degree  on  the  lumen  of  the 
larynx.  Pain  is  generally  absent.  Deglutition  is  nearly  always  unim- 
paired. 

Laryngoscopic  Appearances. —  Papillomata.  These  growths 
appear  as  warty  or  cauliflower  excrescences,  attached  most  frequently  to 
the  anterior  portion  of  the  vocal  cords.  They  vary  greatly  in  size,  in 
extreme  cases  reaching  that  of  a  walnut,  are  grayish  or  pinkish  in 
color;  usually  attached  by  a  broad  base;  but  may  be  pedunculated. 
They  may  be  detached  in  the  act  of  coughing. 

Fibromata.  Differing  from  the  tumors  just  described,  fibromata 
are  most  frequently  pedunculated;  but  they  may  be  sessile.  They  are 
exhibited  as  smooth  lobulated  growths,  springing  most  frequently  from 
one  of  the  vocal  cords.  They  are  pinkish  in  color,  hard  to  the  touch, 
and  do  not  bleed  readily. 

The  other  varieties  of  benign  laryngeal  tumors  are  so  rare,  as  to  need 
no  special  description  in  a  work  like  the  present. 

Prognosis* — Many  cases  give  rise  to  but  little  trouble.  The  general 
consensus  of  opinion  among  standard  authorities  is  that  such  should  be 
left  alone.  Some  cases  increase  rapidly,  necessitating  prompt  surgical 
interference.  Papillomata  are  exceedingly  liable  to  recur  after  removal. 
Operations  on  fibromata  generally  effect  a  radical  cure.  Some  cases, 
especially  of  papillomata,  disappear  spontaneously,  or  under  suitable 
medication. 

Treatment. — This  is,  for  the  most  part,  surgical.  Considerable 
technical  skill  is  required  for  the  removal  of  intra-laryngeal  growths, 
more,  indeed,  than  the  general  practitioner  can  possibly  possess.  A 
description  of  operative  methods  is  therefore  inadmissible  in  this  place. 
The  remedies  which  have  given  the  best  results  are  cauaticum^  sangui- 
naria,  thuja,  belladonna,  calcarea  phos.,  conium  and  ailicea. 
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MALIGNANT  TUMORS  OP  THE  LARYNX. 

Etiology. — Malignant  tumors  of  the  larynx  occur  most  frequently 
as  an  extension  of  similar  growths  from  the  pharynx.  Still  they  may 
appear  primarily  in  the  larynx.  They  are  most  commonly  observed  in 
men  of  middle  age,  who,  in  many  instances,  seem  to  have  been  predis- 
posed by  heredity  or  by  exposure  to  irritating  fumes,  as  of  tobacco. 

Symptomatology. — ^The  ordinary  symptoms  of  laryngeal  disease, 
viz.,  cough,  dyspnoea  and  aphonia,  are  important  clinical  phenomena, 
varying  in  degree  in  individual  cases,  according  to  the  situation  and  size 
of  the  tumor.  There  are  also  present  the  ordinary  concomitants  of 
malignant  disease.  Careful  examination  of  the  neck  frequently  discovers 
the  presence  of  glandular  enlargements.  Sometimes  these  are  arranged 
along  the  course  of  the  recurrent  laryngeal  nerve,  and  produce 
important  disturbances  in  its  functions.  The  bronchial  lymphatics 
are  sometimes  invaded.  Examination  of  the  larynx  externally  some- 
times shows  that  organ  to  be  enlarged.  After  the  lesion  has  ad- 
vanced to  the  stage  of  ulceration,  the  general  health  fails,  and  the 
cancerous  cachexia  is  manifested.  Difficulty  in  swallowing  often  asserts 
itself,  and  pain  is  more  severe  and  more  constant  than  in  any  other  dis- 
ease of  the  larynx.  When  ulceration  takes  place,  the  breath  may  become 
very  oflTensive. 

Laryngoscopic  Appearances. — ^The  site  of  the  tumor  is  generally 
surrounded  by  a  high  degree  of  injection  and  infiltration  of  tissues.  The 
latter  produces  more  or  less  impairment  of  the  movements  of  the  laryn- 
geal cartilages.  The  surface  of  the  tumor  itself  is  irregularly  nodular 
and  of  a  purplish  color ;  when  involving  the  cords,  it  is  of  a  pale  pink 
hue.  The  most  frequent  situation  of  primary  epithelioma  is  the  laryn- 
geal wall.  Eventually  the  tumor  undergoes  ulceration,  giving  forth  a 
tenacious  offensive  discharge.  The  broken  surface  is  excavated,  and  is 
surrounded  by  ragged  edges. 

Prognosis. — This  is  highly  unfavorable,  the  tendency  of  the  disease 
being  rapid  progression  to  a  fatal  issue. 

Treatment. — Extirpation  of  the  larynx  has  been  proposed,  and  has 
effected  some  beneficial  results.  The  remedies  called  for  are  those  suited 
to  malignant  growths  generally,  namely,  conium,  aurum,  hydrasUs,  graph- 
UeSf  araenicum,  arsenicum  iod.  and  acetic  acid, 

LARYNGISMUS  STRIDULUS. 

A  short  account  of  this  affection  appeared  in  Volume  I,  in  connec- 
tion with  diseases  of  the  nervous  system,  but  its  importance  demands  a 
more  extensive  notice  than  there  given  it. 

Synonyms; — Spasm  of  the  glottis ;  asthma  Millarii ;  asthma  rachi- 
ticum. 

Definition. — A  disease  occurring  in  infants,  which  in  the  present 
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state  of  knowledge  must  be  regarded  as  a  neurosis,  characterized  by 
paroxysms  of  spasmodic  closure  of  the  glottis,  manifested  by  sudden 
arrest  of  respiration,  upon  the  cessation  of  which  there  occurs  a  pro- 
longed, high-pitched,  crowing,  inspiratory  sound,  and  the  attack  is  over. 

Etiology. — Laryngismus  stridulus  is  a  disease  almost  essentially  of 
infancy,  practically  all  cases  occurring  prior  to  the  third  year,  and  the 
majority  of  cases  during  the  first  twelve  months  of  life.  The  majority  of 
cases  occur  in  boys.  Weather  would  seem  to  exert  some  influence,  for 
most  cases  are  observed  during  the  colder  months  of  the  year,  i,  e.,  during 
the  winter  and  early  spring.  Constitutional  causes  play  a  very  important 
part  in  bringing  on  the  disease,  many  of  the  patients  possessing  well- 
marked  rachitic  constitutions.  The  manner  in  which  rachitis  brings 
about  laryngismus  stridulus  does  not  seem  to  have  been  definitely  set- 
tled. One  authority  believes  that  pressure  upon  the  imperfectly  con- 
stituted cranial  bones  is  the  important  cause.  Others  claim  that  the 
paroxysms  are  dependent  upon  the  nervous  irritability  of  rachitic  sub- 
jects ;  and  still  others  that  the  same  general  factors  which  bring  about 
the  rachitis,  namely  faulty  nutrition,  are  responsible  for  the  laryngeal 
spasms.  Escherich  teaches  that  laryngismus  stridulus  is  but  a  variety 
of  tetany,  basing  his  assertions  on  clinical  observations. 

Exciting  causes  are  active  in  many  instances,  and  consist  of  the 
ingestion  of  indigestible  food,  diseases  of  the  heart,  enlarged  liver,  nasal 
and  post-nasal  disease,  dentition,  bronchial,  tracheal  and  laryngeal 
catarrhs,  and  violent  crying. 

Symptomatology. — The  subject  of  laryngismus  stridulus  has  no 
special  condition  of  general  health,  many  subjects  giving  every  outward 
evidence  of  depraved  nutrition,  while  others  are  perfect  pictures  of 
health.  The  paroxysms  are  ushered  in  without  warning.  The  child 
suddenly  becomes  rigid,  throws  back  its  head  and  gasps  for  breath.  The 
face  becomes  cyanotic,  and  a  cold  sweat  appears  upon  the  forehead.  Res- 
piration is  thus  completely  arrested ;  the  muscles  of  the  chest  are  fixed. 
There  may  be  associated  convulsive  movements.  Within  a  very  few 
seconds  relaxation  takes  place,  and  air  enters  through  the  incompletely 
relaxed  glottis  with  the  high-pitched  crowing  sound  already  referred  to. 
The  number  of  seizures  varies  greatly  in  diflferent  cases.  Sometimes 
there  may  be  thirty  or  forty  in  the  course  of  the  twenty-four  hours. 
They  also  vary  greatly  in  severity,  even  in  the  same  case.  Again, 
the  paroxysms  are  repeated  at  short  intervals  for  a  day  or  so,  and  then 
disappear  for  two  or  three  weeks.  Between  the  attacks  there  is  nothing 
characteristic  of  the  disease. 

Diagnosis. — From  local  laryngeal  disease  laryngismus  stridulus 
may  be  differentiated  by  the  suddenness  of  onset  and  short  duration  of 
the  paroxysms,  the  freedom  from  fever,  cough  and  aphonia  between  the 
attacks,  and  their  association  with  slight  convulsive  phenomena. 
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Prognosis. — In  this  country  at  least  the  prognosis  of  laryngismus 
stridulus  is  favorable.  In  Germany  and  in  some  other  countries  where 
the  disease  appears  to  be  far  more  common  than  it  is  in  America,  very 
heavy  mortality  statistics  are  given.  It  usually  runs  a  slow  course. 
Occasionally  the  patient  has  but  a  few  attacks.  Very  often,  however, 
it  persists  for  two  or  three  months.  The  subjects  of  laryngismus 
stridulus  are  liable  to  be  seized  with  intercurrent  disease  which  may 
end  fatally. 

Treatment* — As  a  rule  the  paroxysm  subsides  so  quickly  that  the 
physician  has  no  opportunity  to  be  present.  The  attendants  should 
therefore  receive  explicit  instructions  as  to  the  procedures  to  be  carried 
out  at  the  time.  Mild  cases  require  no  intervention.  It  is  diflferent, 
however,  when  they  are  severe  or  recur  at  close  intervals.  Free  access 
of  fresh  air  should  be  given  the  patient.  The  position  of  the  child 
should  be  semi-recumbent.  Cold  water  should  be  dashed  with  con- 
siderable force  against  the  face,  or  hot  moist  applications  may  be  applied 
to  the  larynx.  The  position  of  the  tongue  must  be  watched,  lest  it  be 
curled  up  back  in  the  pharynx,  and  still  further  interfere  with  respira- 
tion. Irritation  of  the  fauces  with  the  finger  or  a  feather  by  inducing 
vomiting  sometimes  relaxes  the  spasm.  Ice  applied  to  the  epigastrium, 
or  introduced  into  the  rectum,  sometimes  induces  a  prompt  return  of 
respiratory  movements.  When  the  paroxysms  are  so  prolonged  as  to 
produce  apparent  death,  artificial  respiration  should  be  instituted. 

During  the  intervals  of  attacks,  the  measures  adopted  have  reference 
solely  to  improvement  of  the  general  health,  consisting  mainly  of  plenty 
of  fresh  air  and  easily  digested  nutritious  food,  adapted  to  the  age  and 
general  condition  of  the  patient. 

For  the  paroxysms  themselves,  samlmcuSj  cuprum^  chlorine,  belladonna 
and  ignaJtia  are  the  most  important  remedies.  I  have  usually  given 
9awbucu8  the  preference  unless  another  medicine  is  called  for  by  the 
symptoms.  It  often  exerts  a  decided  influence  even  in  cases  which  ulti- 
mately prove  fatal.  Caprum^  when  convulsive  phenomena  are  associated 
and  there  is  considerable  cyanosis ;  chlorine,  as  recommended  by  Dunham 
when  expiration  is  more  difficult  than  inspiration ;  belladonna^  in  cases 
exhibiting  a  marked  susceptibility  to  recurrence  of  seizures  under  slight 
irritation,  and  ignatia  when  emotional  influences  seem  to  be  the  main 
cause  of  attacks.  Oelsemium  in  doses  of  one  drop  of  the  tincture  given 
at  five  minute  intervals  has  been  recommended  as  a  palliative  on 
physiological  indications. 

Between  the  paroxysms  almost  any  remedy  may  be  indicated, 
according  to  the  general  state  of  health  of  the  patient 
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PSEUDO-MEMBRANOUS  LARYNGITIS. 

There  is  still  doubt  as  to  the  nature  of  certain  cases  of  pseudo- mem- 
branous laryngitis.  The  active  controversy  which  has  been  carried  on 
over  this  subject  for  many  years,  has  not  yet  conclusively  settled  the 
question.  Many  of  the  best  observers  of  the  age  contend  earnestly  for 
the  diphtheritic  origin  of  aU  cases  of  pseudo-membranous  laryngitis, 
while  others  recognize  an  idiopathic  variety,  known  generally  as  "  mem- 
branous croup."  The  writer's  observations  have  strongly  favored  the 
doctrine  of  unity.  Especially  impressive  have  been  cases  of  primary 
pseudo-membranous  laryngitis,  which  have  been  subjected  to  tracheotomy 
and  have  lived  long  enough  to  develop  their  full  clinical  characteristics. 
Several  such  have  subsequently  manifested  the  characteristics  of  diph- 
theria, dying  as  diphtheria  patients  die,  and  therefore  have  appeared  to  be 
cases  of  isolated  primary  laryngeal  diphtheria.  It  seems  probable,  how- 
ever, in  spite  of  the  doctrine  of  Striimpell  that  "  the  proposition  that  there 
are  two  distinct  diseases,  croup  and  diphtheria,  is  absolutely  untenable," 
that  a  membranous  inflammation  of  the  larynx  not  due  to  the  action  of 
the  germs  of  diphtheria  may  exist.  Inasmuch,  however,  as  many  of  our 
most  eminent  clinicians  consider  its  differentiation  difficult  or  impossible, 
it  is  incumbent  upon  practitioners  to  regard  all  cases  of  laryngitis  marked 
by  membranous  exudate  as  infectious,  and  thereby  avoid  the  risk  of 
communicating  the  disease  to  others.  The  various  pathological  and 
clinical  differences  which  have  been  contended  for  have  not  yet  been 
established  and  it  is  therefore  proper  to  consider  the  subject  under  the 
one  heading 

Etiology. — As  at  least  the  majority  of  cases  of  pseudo-membranous 
laryngitis  are  of  diphtheritic  origin,  it  is  only  necessary  to  refer  to  what 
has  been  already  said  of  the  etiology  of  that  disease,  and  in  addition 
to  refer  to  factors  supposed  to  possess  an  influence  in  the  production  of 
certain  cases,  which  may  not  be  **  diphtheritic."  The  most  prominent  of 
these  is  cold,  and  concerning  this  agent,  it  can  only  be  stated  that,  as  in 
the  simple  catarrhal  variety  of  laryngitis,  cold  is  productive  of  laryngeal 
inflammation  chiefly  on  account  of  peculiarities  of  nutrition  with  which 
we  are  not  perfectly  acquainted.  Most  cases  occur  in  young  children, 
i.  e.,  those  under  five  years  of  age.  Local  infections  of  the  naso-pharynx, 
tonsils,  etc.,  may  favor  the  development  of  inflammation  involving  the 
larynx.  The  tendency  to  extension  from  the  pharynx  to  the  larynx  is 
greater  the  younger  the  patient.     Boys  are  oftener  attacked  than  girls. 

The  Clinical  Course  depends  much  upon  whether  the  laryngeal 
affection  is  primary  or  an  extension  from  the  pharynx.  If  primary, 
there  are  many  points  of  similarity  to  the  simple  spasmodic  or  catarrhal 
laryngitis.  There  may  be  several  days  of  warnings  in  the  nature  of 
slight  symptoms  of  cold  attended  by  fretfulness,  a  slight  fever,  cough 


Digitized  by 


Google 


PSEUDO-MEMBRANOUS  LARYNGITIS.  213 

and  hoarseness.  The  essential  symptoms  are  those  produced  by  stenosis 
of  the  larynx.  These  may  develop  slowly  or  rapidly.  If  the  latter, 
there  is  in  most  cases  a  degree  of  spasm  of  the  laryngeal  muscles,  which 
accounts  for  the  sudden  aggravation  of  the  symptoms,  and  which  is  apt 
to  occur  especially  at  night.  With  progress  of  the  disease,  the  obstruc- 
tion becomes  continuous.  One  is  usually  first  struck  by  the  marked  evi- 
dences of  dyspnoea.  Inspiration  is  more  difficult  than  expiration.  It  is 
slowly  performed,  and  is  attended  by  a  sound  which  is  spoken  of  as  saw- 
ing, rasping,  etc.  This  is  designated  '^  stridulous  breathing."  This  sound 
possesses  diagnostic  value,  although  heard  occasionally  in  other  afifec- 
tions.  The  child  usually  desires  to  sit  up  and  calls  into  use  the  auxiliary 
inspiratory  muscles.  Restlessness  and  anxiety  are  proportioned  to  the 
degree  of  difficulty  in  breathing.  With  the  progress  of  carbonic  acid 
poisoning,  the  child  becomes  cyanotic  and  quieter,  the  skin  cooler,  and 
gradually  falls  into  a  coma  which  precedes  death,  unless  the  obstruction 
is  overcome  by  surgical  means.  The  degree  of  obstruction  may  be  best 
estimated  by  inspection  of  the  soft  portions  of  the  chest.  These  regions 
sink  inwards  during  inspiratory  efforts  because  the  partially  inflated 
lungs  do  not  follow  the  expanding  chest.  Such  depressions  are  best 
observed  in  the  supra-clavicular  fossae,  and  along  the  line  of  attachment 
of  the  diaphragm. 

The  cough  is  **  croupy."  At  first  it  is  of  a  hoarse  barking  character, 
but  as  the  laryngeal  tissues  become  thickened  by  inflammation  and  the 
calibre  of  the  larynx  is  lessened  by  swelling  and  pseudo-membranous 
exudate,  it  becomes  wheezy  and  suppressed.  The  less  noisy  cough  and 
breathing  are  by  the  inexperienced  often  looked  upon  as  indications  of 
relief. 

Fever  is  moderate.  The  pulse  is  accelerated,  but  towards  the 
close  it  may  be  either  very  rapid  or  slow.  There  is  often  an  encouraging 
remission  of  symptoms  during  the  day,  even  in  cases  which  terminate 
fatally.  When  laryngoscopic  examination  is  possible,  the  interior  of  the 
larynx  is  found  to  be  more  or  less  completely  covered  with  a  grayish 
exudate,  and  the  vocal  cords  pale,  swollen  and  paretic.  Suffocation  has 
occurred  from  paresis  of  the  dilator  muscles,  the  posterior  crico-arytenoids. 
This  happens  if  the  inspiratory  effort  is  made  with  too  great  rapidity, 
closing  the  glottis  in  a  valve- like  manner.  To  avoid  such  a  result  the 
child  instinctively  inspires  slowly  and  guardedly.  The  gradually  in- 
creasing difficulty  in  breathing,  caused  by  the  gradually  increasing  lesion, 
is  complicated  by  frequent  aggravations  due  to  spasm  of  the  laryngeal 
muscles,  and  to  temporary  increase  of  obstruction  from  accumulations  of 
mucus  and  the  presence  of  fragments  of  displaced  membrane. 

The  Diagnosis  will  depend  upon  the  discovery  of  pseudo-membrane 
in  association  with  croupy  symptoms.  This  is  accomplished  by  the 
laryngoscope,  and  oftener  by  the  appearance  of  membrane  in  the  pharynx 
or  in  the  expectoration. 
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Frog^OBtio  Indications  are  gathered  from  its  association  or  not 
with  pharyngeal  diphtheria,  and  the  extent  of  involvement  of  the  bronchi 
and  lungs;  and  immediately,  by  the  degree  of  stenosis.  J.  Solis-Cohen 
stages  that  the  amount  of  exudate  is  wholly  inadequate  to  account  for 
the  degree  of  dyspnoea  present  in  certain  cases,  and  suggests  the  exist- 
ence of  ''  an  element  of  paralysis  affecting  the  nervous  distribution  of 
the  ultimate  bronchi." 

Treatment. — Non-membranous  croup  is  so  frequently  mistaken  for 
the  membranous  variety  that  it  is  difficult  to  estimate  the  true  value  of 
much  of  the  experience  which  has  been  published  relating  to  the  thera- 
peutics of  this  disease.  The  general  care  of  the  patient  should  be  the 
same  as  in  the  various  forms  of  acute  laryngeal  inflammation.  A  rather 
high  temperature  and  a  moist  atmosphere  are  most  important.  A  word 
of  caution  upon  this  point  is  necessary,  however,  having  observed  several 
children  debilitated  to  a  prejudicial  extent  as  the  result  of  too  high  a 
temperature;  75°  to  78°  F.  will  be  a  sufficient  elevation  under  any 
circumstances. 

For  further  particulars  respecting  the  management  of  these  cases 
the  reader  is  referred  to  the  article  on  diphtheria.    (See  p.  211,  Vol.  I.) 

MISOELLANEOUS  AND  INFREQUENTLY  DESCRIBED 
AFFECTIONS  OF  THE  LARYNX. 

I.  HsBmorrhage  from  the  Larynx. — This  is  an  exceedingly  rare 
accident  under  any  circumstances,  and  especially  so  as  a  primary  affec- 
tion occurring  in  a  previously  healthy  larynx.  The  possibility  of  the 
latter  occurrence  has  been  strenuously  denied.  Laryngeal  haemorrhage 
has  been  observed  to  occur  in  singers  and  others  who  use  the  voice  to  an 
unusual  extent;  also  as  the  result  of  vocal  strain.  In  the  majority  of 
cases  it  is  symptomatic  of  malignant,  syphilitic  or  tubercular  disease, 
and  may  then  be  a  very  serious  matter.  Idiopathic  cases  occurring 
under  other  conditions  are  not  apt  to  be  of  much  importance.  As  to 
whether  or  not  laryngeal  haemorrhage  bears  an  etiological  relationship 
to  phthisis  has  not  been  positively  decided.  Of  twenty-two  cases  reported 
to  the  American  Laryngological  Association  three  subsequently  de- 
veloped phthisis. 

Stepanoff  has  described  a  variety  of  laryngeal  hsemorrhage  which  he 
has  denominated  laryngitis  hsemorrhagica.  The  symptoms  in  the  begin- 
ning differ  in  no  particular  from  those  of  the  acute  catarrhal  variety  of 
laryngeal  inflammation.  Within  a  period  ranging  from  three  to  four- 
teen days,  haemorrhage  occurs.  The  disease  affects  females  only.  The 
quantity  of  blood  lost  varies  from  one-half  to  four  ounces.  Catarrhal 
symptoms  remain  for  some  days  after  the  subsidence  of  the  bleeding. 
The  haemorrhage  takes  place  by  diapedesis  and  from  the  true  vocal 
cords  only. 
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The  treatment  of  laryngeal  haemorrhage  is  that  of  the  primary  con- 
dition. In  obstinate  cases  astringent  applications,  as  ferric  alum  or  the 
galvano-cautery  to  the  bleeding  point,  may  be  necessary. 

II.  Bheumatio  Affections  of  the  Larynx.— In  the  present  state  of 
knowledge  these  must  be  regarded  as  of  very  unusual  occurrence.  Many 
well-known  authorities  claim  that  cases  of  rheumatic  laryngitis  are 
incorrectly  diagnosed  oedematous  laryngitis,  and  that  the  disease  is  not 
by  any  means  uncommon.  A  myalgia  of  the  larynx  has  been  described 
as  occurring  under  malarious  influences.  Ingals,  of  Chicago,  has  de- 
scribed a  chronic  rheumatic  laryngitis.  This  affection  occurs  in  persons 
of  a  rheumatic  diathesis. 

Sometimes  it  accompanies  or  immediately  follows  acute  inflamma- 
tory rheumatism.  The  principal  symptoms  are  aphonia  and  some 
slight  pain,  which  is  aggravated  in  damp  weather.  The  hyoid  bone 
and  the  posterior  portion  of  the  larynx  bear  the  brunt  of  the  disease. 
Laryngoscopic  examination  shows  swelling  of  the  arytenoid  joint.  The 
course  of  the  disease  is  prolonged  and  erratic.  It  is  an  obstinate  affec- 
tion, although  ultimate  recovery  occurs. 

Griinwald  in  five  cases  of  rhewmaJti4i  crico-arytenoid  syrumtia  seen  by  ' 
him  tabulates  the  symptoms  as  follows :  (1)  Disagreeable  sensation  on 
one  or  both  sides,  referred  to  the  angle  of  the  jaws,  especially  severe 
during  deglutition.  (2)  Similar  sensation  produced  by  pressure  over 
the  region  of  the  crico-arytenoid  articulation  of  the  affected  side.  (3) 
Sensible,  sometimes  audible,  crepitation  upon  such  pressure  and  only  in 
response  to  such  pressure.  (4)  Inward  movement  of  the  arytenoid  car- 
tilage upon  such  external  pressure.  (5)  Circumscribed  sensitiveness  of 
the  region  of  the  joint  upon  pressure  with  the  odsophageal  sound. 

Simpson  has  reported  a  case  of  acute  rheumatic  laryngitis  occur- 
ring in  conjunction  with  gonorrhoeal  rheumatism.  The  local  changes 
in  the  larynx  were  such  8is  to  permit  of  no  other  explanation  of  the 
phenomena. 

III.  LaryngitU  Hiemalis. — This  is  a  variety  of  subacute  laryngitis 
described  by  Mulhall,  of  St.  Louis.  From  the  very  beginning,  the  secre- 
tions consist  of  adhesive  crusts  mechanically  producing  dysphonia,  more 
often  complete  aphonia,  and  occurring  only  during  the  winter  when  the 
crusts  have  been  removed  (always  with  complete  return  of  voice)  the 
laryngeal  mucous  membrane  below  shows  but  little  inflammatory  change. 
The  disease  may  occur  but  once,  or  it  may  show  a  most  remarkable 
tendency  to  recurrence.  It  is  not  associated  with  any  other  local  or  con- 
stitutional disorder. 

The  treatment  is  largely  hygienic.  Warm  clothing,  the  avoidance 
of  overheated  apartments,  sleeping  in  a  cold  room,  cold  sponging,  silence 
in  the  open  air,  and  carefully  regulated  habits,  have  been  enjoined. 

IV.  Laryngeal  Neuroses. — Chorea  may  attack  the  larynx,  and 
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indeed  limit  itself  to  that  organ.  It  is  then  but  a  local  exhibition  of  a 
neurotic  tendency.  Some  cases  occur  apparently  as  the  result  of  reflex 
irritation  of  nasal  hypertrophies,  etc.  Still  others  seem  to  be  analagous 
to  writers'  cramp  and  result  from  the  overuse  of  the  voice.  The  true 
laryngeal  chorea  consists  of  disorderly  movements  of  the  muscles  of  the 
larynx,  these  giving  rise  to  peculiar  grunting  noises.  The  laryngoscope 
shows  the  cords,  during  rest,  to  make  jerky  movements  away  from  the 
median  line.  During  phonation  they  act  perfectly  well.  Some  cases 
are  associated  with  peculiar  spasmodic  cough,  not  yielding  to  any  treat- 
ment. Hoarseness  sometimes  occurs,  but  only  as  the  sequence  of  the 
violent  coughing  efforts.    All  symptoms  disappear  during  sleep. 

Laryngeal  Ny%tagmm.  H.  R.  Spencer  reported  a  case  of  cerebellar 
tumor  in  which  there  were  associated  nystagmus  and  rapid  rhythmical 
movements  of  the  laryngeal  and  pharyngeal  muscles  perfectly  synchron- 
ous with  those  of  the  eyeball.    The  pulse  was  very  frequent. 

Laryngeal  vertigo  has  been  variously  interpreted.  By  some  it  is 
looked  upon  as  a  variety  of  epilepsy,  but  differs  from  that  disease  in  the 
readiness  with  which  it  yields  to  treatment  directed  to  the  removal  of 
•  morbid  local  conditions.  It  was  first  described  by  Charcot.  Without 
previous  warning  the  patient  experiences  a  tickling  sensation  in  the 
larynx,  and  this  starts  violent  efforts  at  coughing.  During  the  paroxysm 
the  patient  falls  unconscious.  He  recovers  in  the  course  of  a  few  seconds, 
and  is  then  as  well  as  ever. 

V.  Cutaneous  Affections  may  localize  themselves  in  the  larynx. 
It  is  believed  that  some  of  the  laryngeal  complications  of  syphilis  are 
but  a  simple  erythema  invading  the  mucous  membrane  of  this  organ. 
Herpes  and  pemphigus  have  been  reported. 

Pachydermia  verruca  laryngis  and  keratosis  .are  rare  conditions  of 
technical  interest  only. 
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GENERAL  CONSIDERATIONS  RELATTNG  TO 
THE  ORGANS  OF  RESPIRATION. 

In  the  study  of  no  class  of  affections  is  it  more  important  to  recon- 
sider the  gross  and  minute  anatomy  and  the  physiology  of  the  organs 
involved ;  for,  without  a  clear  notion  of  the  anatomy  and  physiology  of 
the  lungs,  their  pathology  remains  imperfectly  understood,  consequently 
the  symptoms  are  not  explained,,  and  treatment  must  be  less  satisfac- 
torily conducted. 

Anatomical  Ck>n8ideration8. — In  the  adult  male,  the  average 
weight  of  the  right  lung  is  from  twenty-two  to  twenty-four  ounces,  that 
of  the  left,  a  few  ounces  less.  The  lungs  of  women  weigh  six  or  seven 
ounces  less  than  those  of  men. 

The  bronchial  tubes  down  to  those  having  a  diameter  of  about 
4  mm.  divide  dichotomously,  but  beyond  this  point  they  continue  in 
straight  lines  giving  off  lateral  branches  which  still  divide  and  termi- 
nate in  tubes  of  about  0.25  mm., — the  alveolar  passages.  Cartilages  are 
found  in  the  walls  of  the  trachea  and  in  those  of  the  bronchial  tubes. 
In  the  former  we  find  from  sixteen  to  twenty  cartilaginous  rings,  which 
partially  surround  the  tube,  leaving  the  posterior  third  of  the  circum- 
ference of  the  trachea  occupied  by  fibrous  and  nonstriated  muscular 
tissue.  The  main  bronchial  tubes,  like  the  trachea,  are  provided  with 
imperfectly  formed  cartilaginous  rings.  In  the  smaller  bronchial  tubes, 
these  cartilages  are  more  irregularly  placed  and  fewer  in  number,  assum- 
ing the  form  of  oblong  plates  which  completely  encircle  the  tubes. 
Finally,  in  very  small  tubes,  those  having  a  diameter  of  0.5  mm.  or 
less,  they  entirely  disappear. 

The  bronchi  of  smaller  calibre  contain  a  few  smooth  muscle  fibres, 
but  elastic  fibres,  arranged  both  longitudinally  and  circularly,  replace 
some  of  those  which  have  been  eliminated.  The  epithelium  in  the 
smaller  tubes  is  gradually  flattened  and  merges  into  the  epithelium  of 
the  alveoli.  The  blood  supply  to  the  smallest  bronchi  is  from  the  bron- 
chial arteries,  but  their  blood  is  given  to  the  pulmonary  capillaries,  and 
unlike  that  supplied  to  the  larger  tubes,  enters  the  pulmonary  circu- 
lation. 

The  mucous  membrane  lining  the  bronchial  tubes  contains  mucous 
glands  and  is  covered  with  ciliated  epithelium. 
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The  blood  supply  to  the  large  and  medium-sized  tubes  is  from  the 
bronchial  arteries,  which  are  derived  from  the  systemic  circulation. 

The  entire  lung  is  constructed  of  lobules  which  measure  from 
1  to  3  or  4  mm.  They  are  made  up  of  alveolar  canals  and  the  dis- 
tended terminations  of  the  infundibula — the  air  vesicles.  In  regard  to 
the  tubular  portion  of  this  body  it  may  be  stated  that  bronchioles  (the 
smallest  bronchi)  terminate  in  alveolar  passages  which  in  turn  become 
infundibula  (bulbous  terminations),  and  that  opening  upon  the  interior 
of  the  infundibula  are  the  air  vesicles,  which  measure  from  0.25  to  0.16 


Fig.  20.— (Fbom  Quain's  Anatomy.) 
X.  7th  cenrical  spine  «>  apex  of  lung. 

A.  DiTiaion  between  the  lobes  «>  tip  of  spine  of  8d  vertebra,  i.e,,  8  inches  below  summit  of  lung. 

B.  DiTision  of  bronchi  »  4th  dorsal  spine. 

C.  Long  axis  of  spleen  «>  10th  rib. 

E.  Base  of  right  lung  ■>  10th  dorsal  spine.    Baae  of  left  lung  «>  11th  spine  (base  of  this  lung  in  diagram 
represented  too  high). 

D.  Upper  end  of  left  kidney  -■11th  dorsal  spine,  the  right  being  ^  inch  lower. 
X.  -■  1st  lumbar  spine. 

mm.  The  alveolar  walls  are  composed  of  white  connective  tissue,  rich 
in  elastic  fibres,  which  are  grouped  especially  about  the  openings  into 
the  infundibula,  and  contain  a  network  of  capillaries.  The  bundles  of 
elastic  tissue  also  contain  a  few  unstriped  muscular  fibres.  The  lining 
epithelium  is  of  a  flat  and  most  delicate  character,  so  delicate  that  its 
very  existence  was  at  one  time  denied. 
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The  blood  supplied  to  the  alveoli  comes  from  the  pulmonary  artery, 
but  its  capillaries  are  met  and  fuse  with  capillaries  from  the  smaller 
bronchial  arteries  supplied  to  the  minute  bronchi.  The  blood  of  the  two 
systems  therefore  unites. 

The  gross  subdivision  of  the  bronchi  are  as  follows:  the  branch  of 
the  right  bronchus  which  is  in  most  direct  continuation  of  the  trachea 
is  given  to  the  lower  lobe.  The  undivided  portion  of  the  right  bronchus, 
which  is  not  more  than  an  inch  in  length,  divides  into  two  branches, 
one  going  to  the  upper  lobe  where  it  quickly  divides  into  two  parts,  the 
other  to  the  middle  lobe.  Upon  the  left  side  the  primitive  bronchus 
divides  into  two  branches  which  are  supplied  one  to  each  lobe. 


Fig.  21. — (From  Quain*8  Anatomy.) 

A.  upper  margin  of  stemum  =  lower  border  of  2d  dorsal  vertebra. 

B.  2d  costal  cartilage  »  5th  dorsal  vertebra. 

C.  InfraFStemal  depression  (xiphi-stemal  articulation)  -■  lower  part  of  9tli  dorsal  vertebra. 

The  elasticity  of  the  lungs  is  such  that  upon  opening  the  chest  they 
are  found  to  occupy  not  more  than  one-third  of  the  chest  cavity.  They 
float  on  water,  have  a  soft,  spongy  feeling,  crepitate  upon  pressure,  and 
are  of  a  grayish  color  in  adults. 

Each  lung  is  separated  by  fissures  into  lobes,  the  right  lung  into 
three  and  the  left  into  two  lobes.  Their  shape  and  relation  to  the  chest 
walls  are  indicated  in  the  accompanying  cuts.  The  left  lung  presents 
a  deficiency  anteriorly  for  the  reception  of  the  heart,  and  is  somewhat 
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longer  and  not  as  wide  as  the  right  lung.  The  apex  of  the  lung  is 
rounded  and  extends  an  inch  and  a  half  above  the  clavicle. 

The  nerves  supplied  to  the  lungs  come  from  the  pulmonary  plex- 
uses (anterior  and  posterior).  These  are  formed  of  branches  from  the 
vagi  and  from  the  second,  third  and  fourth  thoracic  ganglia  especially. 
Nerve  filaments  follow  the  bronchi,  and,  according  to  Remak,  form  gan- 
glia, which  may  be  single  or  in  groups.  Filaments  have  not  been  traced 
to  the  lobules,  although  it  is  safe  to  presume  that  such  a  distribution 
takes  place. 

The  lymphatic  system  of  the  lungs  is  extensive,  involving  the 
alveoli,  in  the  walls  of  which  are  stomata  communicating  with  lacun», 
opening  into  a  system  of  lymph  canals  about  the  pulmonary  bloodves- 
sels, which  in  turn  anastomose  with  the  lymphatic  vessels  about  the 
bronchial  tubes.  The  lymphatics  distributed  to  the  superficial  portions 
of  the  lungs  enter  subpleural  vessels.  All  of  these  special  groups  of 
lymphatics,  viz.,  perivascular,  peribronchial  and  subpleural,  communi- 
cate with  the  bronchial  glands. 

Age  brings  modifications  in  the  respiratory  organs,  some  of  which 
demand  mention.  The  lobes  of  the  lungs  may  change  their  relative  posi- 
tion. In  the  right  lung  the  lower  lobe  may  work  backward,  forcing  the 
middle  lobe  forward  and  downward.  In  this  manner  the  lower  lobe 
may  come  to  occupy  a  portion  of  the  normal  apex  area.  The  upper  left 
lobe  also  moves  forward,  the  lower  lobe  becoming  the  posterior  one. 
The  lung  tissue  undergoes  rarefaction,  and  consequently  diminishes  in 
weight  and  elasticity.  This  is  much  more  pronounced  at  the  base, 
resulting  in  a  great  relative  increase  in  the  size  of  the  apex,  which  may 
be  even  larger  than  the  base.  The  greater  the  shrinkage  of  the  lung 
tissue  the  larger  the  amount  of  fluid  in  the  pleural  sac.  Many  capillary 
vessels  are  destroyed,  and  tHe  atrophic  parenchyma  contains  carbona- 
ceous particles,  often  in  sufficient  amount  to  impart  a  dark  grayish  or 
blackish  color,  which  is  especially  true  of  the  lungs  of  coal  miners. 
The  vital-capacity  volume  gradually  diminishes  and  the  respiratory 
sound  becomes  feeble  and  distant,  or  a  marked  expiratory  murmur  of 
low  pitch  is  added. 

Respiration.  The  respirations  in  health  are  conducted  noiselessly 
and  with  ease,  and  number  eighteen  to  twenty  per  minute,  but  their 
frequency  is  much  influenced  by  age.  According  to  M.  Roger  they 
average  thirty-nine  during  the  first  week  of  life,  but  may  be  as  low  as 
twenty-five.  The  frequency  diminishes  until  at  six  years  of  age  they 
number  twenty-three  while  awake  and  eighteen  during  sleep.  A  ratio 
of  one  to  four  or  five  exists  between  the  pulse  and  respirations.  Excep- 
tions to  these  statements  are  often  noted. 

Inspiration  is  the  result  of  muscular  action,  although  some  physi- 
ologists antagonize  this  view,  contending  that  in  quiet  breathing  the 
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elasticity  of  the  chest  walls  favors  inspiration.  It  is  usually  automatic, 
but  susceptible  of  reflex  influence  as  well  as  under  the  control  of  the  will. 
In  men  it  is  effected  by  the  action  of  the  diaphragm  with  the  assistance 
of  the  lower  intercostals.  In  women  the  upper  intercostal  muscles  are 
actively  interested.  In  infants  the  diaphragm  is  assisted  by  other 
muscles  in  but  a  trifling  degree.  These  statements  explain  the  meaning 
of  the  several  terms  which  are  applied  to  different  types  of  breathing, 
viz.,  superior  costal,  inferior  costal,  and  abdominal.  Under  the  operation 
of  all  the  respiratory  muscles  the  size  of  the  chest  is  increased  in  all 
directions. 

Expiration  is  about  one-third  shorter  and  follows  immediately 
upon  inspiration.  It  is  the  result  of  recoil  of  the  elastic  structures  enter- 
ing into  the  composition  of  the  lungs  and  chest  walls.  Muscular  action 
is  developed,  however,  if  an  obstruction  to  expiration  exists. 

The  lungs  and  chest  walls  move  in  unison,  but  movement  is  less 
conspicuous  in  the  upper  third  of  the  chest.  The  lungs  do  not  expand 
equally  in  all  directions,  but  from  behind,  forward  and  downward,  con- 
sequently the  areas  which  undergo  the  least  motion  are  at  the  apex  and 
upon  the  upper  posterior  portions.  Collapse  of  the  lung  in  any  con- 
siderable degree  is  followed  by  retraction  of  the  adjacent  chest  wall. 
Entrance  of  air  into  the  pleural  cavity  is  followed  by  collapse  of  the 
lung. 

Introduction  of  oxygen  into  the  blood  and  the  removal  of  effiate 
matters,  the  most  important  being  carbonic  acid  gas,  are  the  most  im- 
portant of  the  objects  of  respiration.  In  ordinary  breathing  the  expired 
air  contains  about  5  per  cent,  less  oxygen  than  that  which  is  inspired 
and  nearly  the  same  amount  of  carbonic  acid  gas  is  found  in  the  expired 
air.  The  normal  rate  and  depth  of  the  respirations  furnish  the  proper 
amount  of  oxygen  and  remove  a  sufficient  amount  of  carbon  dioxide  to 
secure  a  proper  performance  of  function.  If,  as  under  certain  circum- 
stances, there  is  a  diminution  in  the  depth  of  the  respirations  the  loss  is 
compensated  by  an  increase  in  frequency;  per  contra,  what  is  gained  in 
depth  is  lost  in  frequency.  The  regulation  of  respiration  is  accom- 
plished by  the  nervous  system  through  the  respiratory  centre  in  the 
medulla,  which  is  stimulated  by  the  blood  and  also  by  afferent  impulses 
conveyed  by  the  vagus.  There  is  experimental  evidence  in  support 
of  the  theory  that  it  is  the  venous  quality  of  blood  which  acts  as  a 
stimulus  to  the  medullary  centre,  and  further,  that  the  reduction  in  the 
amount  of  oxygen  it  contains  is  a  more  influential  factor  than  an  in- 
creased amount  of  carbonic  acid.  The  impulses  sent  out  by  the  respira- 
tory centre  are  expiratory  as  well  as  inspiratory.  An  excess  of  oxygen 
in  the  blood  (apnoea)  is  characterized  by  a  prolonged  interval  between 
the  acts  of  respiration.  The  respirations  are  rendered  rapid  and  super- 
ficial by  stimulation  of  the  pneumogastric  nerve,  and  may  be  ultimately 
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arrested  in  inspiration ;  while  stimulation  of  the  superior  and  inferior 
laryngeal  nerves,  of  the  nasal  section  of  the  fifth  nerve,  and  of  the  cutan- 
eous nerves,  especially  those  distributed  to  the  upper  portion  of  the 
trunk,  results  in  a  slowing  and  deepening  of  the  respirations  with  arrest 
in  expiration.  Referring  only  to  expiration  it  may  be  stated  that  this 
result  is  not  invariable,  which  has  been  attributed  to  the  fact  that  vary- 
ing degrees  of  stimulation  may  produce  opposite  effects.  Aside  from 
the  influence  of  oxygen,  carbon  dioxide,  etc.,  upon  the  respiratory  centre, 
it  may  be  excited  to  increase  function  by  strychnine,  atropine,  ammonia, 
brucine,  duboisine,  apomorphine,  theabaine,  digitalis  and  heat.  It  is 
depressed  by  chloroform,  ether,  chloral,  opium,  alcohol,  gelsemium, 
aconite,  veratrum,  physostigmine,  muscarine,  and  cold.  Certain  drugs, 
such  as  nicotine,  caffeine  and  colchicine,  first  excite  and  then  depress. 

Respiration  is  diminished  in  frequency  in  coUapsic  conditions,  when 
respiration  is  obstructed,  and  in  certain  affections  of  the  nerve  centres. 
It  is  usually  increased  in  inflammatory  and  febrile  affections.  The 
greatest  rapidity  known  occurs  in  hysteria.  Prolonged  sighing-breathing 
occurs  in  some  cardiac  and  gastro-enteric  conditions,  while  expiration  is 
increased  in  asthma,  emphysema,  etc.  In  some  serious  forms  of  disease 
the  respirations  rapidly  increase  in  rapidity  and  depth  to  an  acme,  then 
as  rapidly  decrease  in  frequency,  becoming  correspondingly  shallow, 
until  a  state  of  apnoea  is  present.  This  is  known  as  the  Cheyne-Stokes 
respiration. 

The  word  dyspnoea  indicates  diflBcult  respiration,  regardless  of  its 
rapidity.  The  evidences  of  exertion  are  manifested  in  the  nares,  which 
dilate  during  inspiration,  or  the  mouth  may  be  opened  with  each  breath, 
or  the  muscles  of  the  neck  become  prominent,  or  in  aggravated  dyspnoaa, 
such  as  attends  asthma,  emphysema,  etc.,  all  of  the  muscles  of  respira- 
tion are  called  in  play,  the  patient  laboring  in  agony.  Sounds  may 
attend  both  inspiration  and  expiration  when  obstruction  of  the  larynx 
exists,  such  breathing  being  called  stridulous  and  typically  developed 
in  spasm  of  the  glottis.  Wheezy  and  musical  sounds  may  attend  bron- 
chitis, asthma  and  emphysema. 

PHYSICAL  EXAMINATION  OF  THE  RESPIRA- 
TORY APPARATUS. 

Attention  can  be  called  only  to  some  of  the  most  important  features 
of  the  several  methods  of  physical  examination  of  the  lungs.  In  all 
instances  examination  should  be  methodical,  and  carried' out  in  the 
following  order:  (1)  Inspection ;  (2)  palpation;  (3)  percussion;  (4)  aus- 
cultation. 

InspeotioiL — Place  the  patient  in  a  good  light,  with  the  chest  bared, 
and  view  its  surface  from  different  positions.  Evidence  of  impaired 
motion  or  depression  of  the  chest  wall  may  often  be  readily  discovered 
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by  standing  behind  the  sitting  patient  and  looking  downward  over  the 
anterior  surface  of  the  chest.  It  may  first  be  noted  that  the  skin 
indicates  ansemia,  is  yellow  from  jaundice,  pigmented  from  Addison's 
disease  or  the  effect  of  blisters,  or  a  skin  eruption  of  some  form  may 
be  present.  The  marks  of  herpes  zoster  are  often  visible  for  a  long 
time.  Scars  due  to  cupping,  leeching  and  thoracentesis  are  often  met, 
and  suggest  search  for  the  remains  of  previous  disease.  The  state  of 
the  superficial  veins  should  be  noted,  as  in  obstruction  of  an  intra- 
thoracic character  they  may  be  distended,  or  subcutaneous  oedema  or 
emphysema  may  be  present.  The  state  of  the  chest  walls  as  to  their 
amount  of  fat  and  muscle,  as  well  as  the  degree  of  rigidity  of  the  carti- 
lages, should  be  noted. 

Abnormalities  in  contour  and  size  may  be  present,  e,  g,,  unilateral 
enlargement  of  the  chest,  resulting  from  effusion  into  th^  pleural  sac, 
and  causing  a  distention  at  the  base  of  the  chest ;  or  by  air  (pneumo- 
thorax). Less  frequently,  hypertrophy  of  the  heart,  or  effusion  into  the 
pericardium,  is  attended  by  prominence  of  the  cardiac  region.  Still 
less  often,  aneurism  or  neoplasms  involving  the  sternum,  ribs,  lungs, 
spleen  or  liver,  may  cause  localized  protrusion.  Dilatation  of  both  sides 
of  the  chest  may  be  the  result  of  emphysema,  which  enlarges  the  chest 
in  all  directions,  or  of  double  pleural  effusion.  Retraction  of  a  portion 
or  all  of  one  side  of  the  chest  occurs  most  frequently  ajs  a  result  of 
chronic  pleurisy  or  of  chronic  fibroid  phthisis.  In  the  latter  affection 
the  change  is  generally  most  conspicuous  in  the  upper  and  anterior 
portion  of  the  chest.  Several  abnormalities  in  shape  have  received 
special  names.  The  "rachitic  chest"  has  two  shallow  grooves  extending 
longitudinally,  one  on  each  side,  at  the  line  of  union  of  the  cartilages 
and  ribs.  The  "  pigeon-breast "  is  marked  by  lessened  lateral  diameter 
and  a  prominence  of  the  sternum,  due  to  a  straightening  of  the  ribs 
anterior  to  their  angles.  Transverse  depressions  may  be  observed  and 
are  attributed  to  affections  preventing  the  free  access  of  air  to  the  lower 
portion  of  the  lungs,  notably  bronchitis.  All  these  deformities  are 
developed  in  the  young,  while  the  chest  walls  are  flexible.  The  "  ptery- 
goid chest "  is  characterized  by  narrowness  and  lack  of  antero-posterior 
diameter.  The  scapulae  project  like  wings,  and  the  ribs  are  unusually 
oblique.  A  modification  of  this  form  is  the  "  fiat  chest,"  in  which  the  true 
ribs  are  abnormally  straight.  The  appearance  of  the  chest  anteriorly 
is  flat,  and  the  sternum  may  be  depressed  below  the  costal  cartilages. 

Careful  observation  of  the  breathing  affords  valuable  information 
relating  to  the  nature  of  the  disease  present,  e.  g.y  if  one  side  is  motionless, 
especially  about  the  lower  portion,  it  suggests  fluid  or  air  within  the  pleu- 
ral sac  or  a  lobar  pneumonia.  General  immobility  suggests  extensive 
pleural  effusion  or  pneumothorax.  Depression  of  a  portion  of  the  chest 
wall,  which  is  especially  conspicuous  during  inspiration  and  with  promi* 
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nence  during  expiration,  is  observed  in  pulmonary  phthi^ 
of  a  cavity,  which  is  usually  in  the  upper  portion  of  the  1 
an  adherent  pericardium,  and  at  the  lower  portion  of  the  c 
epigastrium  in  a  variety  of  aflfections  attended  by  laryngc 

In  middle  or  advanced  life  the  chest  walls  often  i 
degree  of  rigidity  due  to  senile  changes  in  the  costal  cartilf 
ribs,  but  as  it  is  a  condition  which  not  uncommonly  comp 
even  in  young  subjects,  its  possible  existence  in  such  pers' 
considered  and  its  evidences  searched  for.  It  may  deveL 
fixation  of  the  parietes.  Impaired  respiratory  moveraenl 
important  sign  of  this  condition.  The  injurious  influenc 
fested  mainly  in  increased  gravity  of  intra-thoracic  disease 

Palpation. — Touch  is  employed  very  largely  to  confi 
of  inspection.  It  is  of  especial  value  to  test  the  vibrations 
the  voice  (vocal  fremitus),  which  are  communicated  througt 
tained  within  the  air  passages,  and  by  it  to  the  chest  walls 
this  is  more  marked  in  men  on  account  of  the  lower  j 
voice,  and  it  is  normally  more  pronounced  upon  the  ri 
account  of  the  larger  calibre  of  the  right  bronchus  and  it 
angle  at  which  it  is  given  off.  It  is  less  distinct  in  fat  perse 
having  very  muscular  chest  walls,  and  is  increased  in  pen 
thin,  elastic  parietes,  or  who  are  emaciated.  An  increase  of  i 
tis  attends  consolidation  of  the  lung  regardless  of  its  nati 
diminished  by  accumulations  of  fluid  or  air  in  the  pleural  ( 
degree  of  diminution  depending  upon  the  amount  of  the  ace 
Obstruction  of  a  bronchus  also  partially  removes  fremitus.  T] 
of  two  roughened  surfaces,  as  in  pleurisy,  and  vibrations  of  t 
and  contained  secretion  (bronchial  fremitus),  may  be  apprecij 
hand  (friction  fremitus).  Vibrations  of  fluid  in  superficial  cav 
lungs  (cavernous  fremitus)  are  also  sometimes  appreciable.  ^ 
quantities  of  fluid  distend  the  chest,  fluctuation  may  be  secure( 
ing  the  palm  of  one  hand  firmly  upon  its  surface  and  pen 
intercostal  space  at  a  little  distance  from  it. 

Percussion. — This  method  of  examining  the  chest  is  peri 
striking  its  walls  with  the  finger  tips  or  plessor  (immediate  pe 


Fig.  22.— Plessor. 


Fig.  23.-PLEXI] 


or  more  often,  by  the  intervention  of  a  plate  of  hard  rubber  ( 
(mediate  percussion).    The  mediate  object  is  called  a  pleximite 
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cussion  is  satisfactorily  accomplished  by  employing  the  middle  finger  of 
the  left  hand  as  a  pleximiter,  and  one  to  three  of  the  finger  tips  of  the 
right  hand  as  a  plexor.  If  the  fingers  are  used,  motion  should  be  from 
the  wrist  only.  In  percussion  we  study  the  sounds  produced  with  refer- 
ence to  intensity,  pitoh  and  tone,  all  of  which  are  qualities  of  a  musical 
sound.  Intensity  is  the  least  important  of  these,  as  it  depends  mainly 
upon  the  force  employed.  Modifications  of  tone  are  characterized  as 
clear,  dull,  muffled  or  obscured,  the  words  being  in  themselves  suffi- 
ciently explanatory.  When  decidedly  dull,  all  musical  quality  has  dis- 
appeared ;  it  is,  therefore,  simply  a  noise  of  variable  degree  of  intensity, 
and  without  piteh.  Variations  in  piteh  are  dependent  upon  the  rapidity 
of  the  vibrations  which  are  excited.  These  are  greatest  over  bone,  less 
over  the  region  of  the  large  bronchi  or  trachea.  Over  the  lung  the  note 
is  spoken  of  as  normal  percussion  by  some,  by  others  as  subtympanitic 
in  comparison  with  the  tympanitic  sound,  which  is  developed  over  the 
abdomen  or  cavities  of  size  containing  air.  If  the  fingers  are  employed 
for  percussion  purposes,  a  greater  or  less  sense  of  yielding  will  be  appre- 
ciated. This  is  termed  percussion  resistance,  and  is  a  most  important 
factor  in  diagnosis. 

Percussion  op  the  Normal  Chest.  The  left  chest  anteriorly  is 
normally  resonant,  except  over  the  triangular  space  occupied  by  the 
heart,  which  is  limited  above  by  a  line  crossing  the  sternum  at  the 
junction  of  the  fourth  ribs.  The  left  boundary  is  represented  by 
a  line  drawn  from  the  point  of  union  of  the  fourth  left  costal  cartilage 
with  the  sternum  to  the  apex  beat,  and  the  right  border,  by  the  left  edge 
of  the  sternum.  The  lower  line  of  dulness  is  indicated  by  a  line  extend- 
ing from  the  apex  beat  to  the  sternum,  drawn  at  a  right  angle  to  the 
latter.  The  inferior  line  of  dulness  cannot  be  accurately  determined,  as 
it  blends  with  that  due  to  the  liver.  Over  the  right  chest  the  percussion 
note  is  normal  down  to  the  sixth  rib,  where  liver  dulness  is  met.  The 
resonance  is  relatively  less  over  the  apex  of  the  right  lung  and  in  the 
fifth  intercostal  space.  The  sternal  region  is  resonant.  In  the  axillary 
line  upon  the  left  side  resonance  is  normal  down  to  the  ninth  rib,  and 
upon  the  right  side,  to  the  eighth  rib.  Posteriorly  the  resonance  is  not 
as  perfect  as  over  the  anterior  surface  of  the  chest,  and  reaches  to  the 
tenth  rib  upon  both  sides. 

Percussion  in  Disease.  Diminished  resonance  attends  upon  any 
disease  of  the  lungs  characterized  by  consolidation  of  tissue;  it  conse- 
quently attends  pneumonia,  phthisis,  pulmonary  infarcts,  neoplasms, 
collapse,  ete.  Lung  cavities  surrounded  by  fibrous  unyielding  walls, 
especially  if  filled  with  fluid,  collections  of  fluid  in  the  pleural  cavities 
or  in  the  pericardium,  also  lead  to  dulness,  and  with  large  accumulations 
of  fluid  there  is  flatness  on  percussion.  Occasionally  the  percussion 
sound  possesses  a  special  character,  one  of  the  most  important  being  the 
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bruit  de  pot  fUS  of  the  French  (cracked-pot-sound).  It  is  produced  by 
the  sudden  expulsion  of  air  from  a  cavity,  and  may  be  developed  by 
percussion  over  a  cavity  communicating  with  a  bronchus  while  the 
mouth  is  open,  or  at  the  edge  of  a  consolidated  area,  as  in  pneumonia,  or 
at  the  surface  of  a  pleural  effusion.  It  also  attends  pneumothorax  asso- 
ciated with  an  external  opening. 

When  cavities  are  of  considerable  size,  have  a  smooth  interior  and 
arched  walls,  percussion  yields  a  sound  possessing  a  metallic  quality, 
and  which  is  designated  amphoric.  It  is  comparable  with  the  note  pro- 
duced by  percussing  a  bottle.    It  may  also  attend  pneumothorax. 

Auscultation. — The  origin  of  the  sounds  attending  breathing, 
whether  these  sounds  are  normal  or  modified  by  disease,  has  been  the 
subject  of  considerable  discussion,  but  it  appears  to  be  demonstrated  that 
with  the  exception  of  the  vesicular  sound  attending  the  inspiratory  effort 
all  originate  within  the  larynx,  but  undergo  modification  in  transit 
through  the  structure  of  the  lung  and  chest  wall  to  the  ear.  According 
to  Skoda  and  most  recent  observers,  the  vesicular  murmur  is  composed 
of  sounds  produced  by  the  entrance  and  exit  of  air  through  the  glottis 
and  which  are  conducted  downward  through  the  bronchial  tubes,  plui 
innumerable  bruiia  developed  in  the  pulmonary  lobules.  All  non- 
vesicular respiratory  sounds  are  developed  in  the  glottis  and  modified 
by  the  character  of  the  medium  through  which  they  are  transmitted. 

Auscultation  is  performed  by  direct  application  of  the  ear  (imme- 
diate auscultation),  or  through  the  medium  of  the  stethoscope  (medi- 
ate auscultation).  Mediate  auscultation  is  generally  employed.  It  per- 
mits the  most  exact  examination  of  small  areas,  and  is  often  preferable 
upon  grounds  of  delicacy  as  well  as  cleanliness.  There  are  many 
examiners,  however,  who  prefer  the  immediate  method  for  ordinary 
examination  of  the  lungs,  while  others  consider  it  much  superior,  upon 
the  ground  that  delicate  but  important  sounds  are  eliminated  in  their 
passage  through  the  stethoscope.  Whether  the  ordinary  hollow  wood, 
vulcanite  or  metal  stethoscope,  for  use  with  one  ear,  or  the  more  compli- 
cated binaural  instrument  shall  be  employed,  is  a  matter  largely  of  per- 
sonal taste,  although  a  good  double  stethoscope  after  sufficient  experience 
possesses  undoubted  advantages.  The  author  has  had  in  constant  use 
for  a  dozen  years  one  of  PauPs  binaural  stethoscopes,  which  is  as  valu- 
able for  all  purposes  as  any  form  in  use,  and  much  superior  in  some 
respects  to  any  other  variety. 

Auscultation  of  the  chest  enables  us  to  hear  the  sounds  incident  to 
the  entrance  and  exit  of  the  breath — breath-sounds — also  the  voice- 
sounds,  and  finally  those  dependent  upon  changes  in  the  pleura. 

Breath-sounds.  Heard  oyer  the  lungs,  the  sound  attendant  upon 
inspiration  is  of  a  faint  rustling  kind,  often  spoken  of  as  breezy,  and  is 
continued  over  the  first  portion  of  the  expiratory  effort.    The  intensity 
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of  this  sound  is  greater  if  the  respirations  are  increased  in  frequency 
and  depth.  The  expiratory  portion  of  this  sound  is  frequently  inau- 
dible. The  respiratory  sound,  as  developed  in  the  lung  parenchyma,  is 
designated  the  vesicular  murmur,  and  when  abnormally  loud,  as  it  may 
be  in  one  lung  when  the  other  is  consolidated,  it  is  called  "  puerile," 
"  exaggerated  "  or  "  compensatory  respiration."  In  the  normal  chest  the 
vesicular  murmur  is  present  over  the  entire  chest  anteriorly,  laterally 
and  posteriorly,  excepting  a  portion  of  the  interscapular  space  behind, 
and  the  upper  portion  of  the  sternum  in  front.  It  is  rather  more  dis- 
tinctly heard  upon  the  right  side  of  the  chest,  and  is  better  developed 
over  the  anterior  than  the  posterior  surface.  It  is  least  distinct  over  the 
scapulse,  as  it  is  best  developed  in  the  infraclavicular  spaces. 


Fig.  24.— Paul's  Binaural  Stethoscope. 

As  heard  over  the  larynx,  trachea  or  large  bronchi,  the  respiratory 
sound  is  of  a  harsh  blowing  character,  and  attends  both  the  inspiratory 
and  expiratory  efforts,  which  are  nearly  equal  in  duration.  These 
sounds  may  be  readily  distinguished  between  the  scapulse  from  about 
the  seventh  cervical  to  the  fifth  or  sixth  dorsal  vertebra,  but  are  impaired 
if  the  chest-walls  are  too  thick.  As  developed  in  both  the  parenchyma 
of  the  lungs  and  the  large  tubes,  the  respiratory  sounds  should  be  care- 
fully studied  upon  the  normal  subject,  which  is  vastly  more  instructive 
than  knowledge  gained  from  books. 

When  the  quality  of  harshness  is  added  to  the  vesicular  murmur 
it  is  characterized  as  "harsh,"  "exaggerated,"  '* broncho-vmcular*^  or 
"  vesiculo-tubular  breathing."  This  condition  is  one  of  diminution  in 
some  degree  of  the  vesicular  sound,  and  its  replacement  by  sounds  con- 
ducted from  the  glottis.  The  special  features  of  harsh  breathing  are 
prolongation  and  elevation  in  pitch  of  the  expiratory  murmur,  and  the 
separation  by  a  distinct  interval  of  the  inspiratory  and  expiratory 
sounds.  It  is  not  uncommon  for  elevation  of  pitch  and  increased  intens- 
ity to  attend  the  inspiratory  sound  only,  expiration  being  absent.  Inspi- 
ration is  nearly  always  regularly  evolved,  but  occasionally  is  interrupted 
or  jerky  in  character,  and  frequently  called  "  wavy  respiration."    The 


Digitized  by 


Google 


228        EXAMINATION  OF  THE  RESPIRATORY  APPARATUS. 

expiration  is  seldom  implicated,  and  varies  in  character.  Wavy  breath- 
ing possesses  little  significance,  being  frequently  met  in  nervous  persons, 
as  the  result  of  a  want  of  regularity  in  the  action  of  the  muscles  of  respi- 
ration, 6.  g,f  when  chest  pains  exist.  It  may  have  a  cardiac  rhythm  being 
excited  by  the  heart's  pulsations,  or  is  attendant  upon  lesions  of  the  lung 
parenchyma  which  induce  a  want  of  uniformity  in  the  elasticity  of  the 
lung  structure.  A  form  of  interrupted  breathing,  allied  to  the  fore- 
going and  due  to  obstruction  in  the  finer  bronchi,  has  been  called 
"  cogged-wheel "  respiration.  The  obstruction  is  usually  due  to  secretion 
of  such  consistency  that  it  does  not  bubble.  It  is  not  uncommon  for  this 
sign  to  be  replaceii  later  by  rfi-les. 

Bronchial  or  ivbuUir  breathing  is  heard  over  consolidated  areas  of 
lung,  and  resembles  closely  the  sounds  heard  upon  auscultation  of  the 
trachea.  There  appears  no  reason  to  doubt  that  tubular  breathing  is  the 
glottic  sounds  which  are  conducted  in  nearly  full  intensity  through  the 
motbid  area  to  the  ear.  Lungs  which  have  collapsed  from  any  cause,  are 
compressed  by  pleuritic  effusion,  and  contain  dilated  bronchi,  or  phthisical 
cavities  with  dense  walls,  may  also  give  rise  to  this  character  of  respira- 
tion. A  study  of  the  inspiration  and  expiration  reveals  an  interval  dis- 
tinctly separating  them.  They  possess  about  the  same  duration,  cease 
abruptly,  and  are  generally  of  higher  pitch  than  the  tracheal  sounds. 

The  locations  of  bronchial  breathing  in  the  normal  chest  should  be 
carefully  noted. 

CavemouB  breathing  is  a  modification  of  the  breath  sounds  resulting 
from  the  formation  of  a  cavity  in  the  lung  which  communicates  with  one 
or  more  bronchial  tubes.  Both  inspiration  and  expiration  are  of  a  hollow 
blowing  character.  The  sounds  are  slowly  evolved,  and  the  peculiarities 
more  pronounced  in  expiration,  which  is  lower  pitched  than  inspiration. 
Cavernous  breathing  requires  for  its  production  a  cavity  of  considerable 
size  which  is  empty  or  only  partially  filled  with  fluid.  Some  observers 
think  the  walls  of  the  cavity  must  be  suflBciently  flaccid  to  permit  of 
expansion  and  collapse  during  the.breathing  efforts,  but  I  am  certain  this 
is  not  essential.  Destructive  diseases  of  the  lung,  e.  </.,  phthisis,  abscess,  or 
gangrene,  are  the  most  important  causes  of  cavities. 

Amphoric  breathing  is  a  modification  of  the  cavernous  variety.  The 
change  is  one  of  increased  intensity,  the  hollow  blowing  sound  of  cavern- 
ous breathing  being  exaggerated  and  resembling  the  sound  produced 
by  blowing  into  a  bottle.  The  sound  is  musical,  rather  metallic  in  qual- 
ity and  heard  during  one  or  both  respiratory  efforts,  but  more  especially 
during  expiration.  Amphoric  breathing  is  heard  over  large  superficial 
cavities,  and  also  over  the  pleural  sac  when  there  is  a  free  opening  into 
the  lung.  It  may,  therefore,  be  a  sign  of  pneumothorax  or  pneumo- 
hydrothorax.  The  peculiar  qualities  imparted  to  respiration  by  cavities, 
are  subject  to  modification  or  elimination  according  to  the  amount  of  con- 
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tained  fluid  and  the  condition  of  the  walls  of  the  cavity.  They  may  be 
quickly  altered  in  some  instances  by  coughing,  especially  if  attended  by 
free  expectoration,  or  by  change  of  position. 

When  the  qualities  of  the  respiratory  sounds  are  not  bronchial 
enough  to  be  called  tubular,  nor  sufficiently  cavernous  to  make  use  of 
that  term,  the  compound  "  broncho-cavemotjui "  is  applied  by  some.  It  is 
developed  in  pulmonary  cavities  surrounded  by  a  considerable  thickness 
of  consolidated  lung  tissue. 

Adventitious  Sounds  (rilles).  A  variety  of  dry  and  moist  sounds 
often  accompany  the  respiration.  They  are  developed  within  the 
bronchi,  air  vesicles,  or  within  cavities  opening  into  the  bronchial  tubes. 

Dry  rdleSf  or  rhonchiy  are  musical  notes  which  are  the  result  of  vibra- 
tions excited  by  a  diminished  calibre  of  the  bronchi,  from  a  variety  of 
causes.  They  may  be  of  low  pitch  (sonorous),  or  of  high  pitch  (sibilant). 
The  former  are  relatively  coarse,  the  latter,  fine.  The  coarse  sounds 
are  developed  in  the  larger  tubes,  the  fine  ones  in  the  small  bronchi. 
Dry  rilles  are  due  to  various  conditions  interfering  with  the  free 
passage  of  air,  especially  bronchial  catarrh  with  swelling  and  thick 
secretion,  also  bronchial  spasm.  Sonorous  r&les  are  developed  in  bronchi 
above  one-sixth  or  one-eighth  of  an  inch  in  diameter,  and  are  present  in 
rather  larger  numbers  during  inspiration.  They  vary  much  in  quality, 
and  appear  and  disappear  even  beneath  the  examiner's  ear.  If  removed 
by  coughing  efforts,  they  are  due  to  bronchial  secretion ;  when  due  lo 
spasm  they  may  be  controlled  temporarily  by  inhalations  of  chloroform, 
or  by  nitro-glycerin.  Rhonchi  are  most  frequently  met  in  acute  bronchitis 
and  asthma,  and  less  frequently  in  the  bronchitis  of  phthisis  and  of  pneu- 
monia, but,  in  these  latter  affections,  are  usually  associated  with  moist 
r&lee.  The  respiratory  sounds  are  much  obscured  by  the  presence  of 
rhonchi. 

Sibilanl  rdlea  are  developed  in  the  small  bronchi,  and  are  due  to  the 
same  pathological  conditions  causing  the  larger  variety.  They  vary  much 
in  quality,  and  are  heard  in  greatest  number  during  inspiration.  When 
present  in  great  quantity  they  strongly  suggest  asthma  or  capillary 
bronchitis.  They  are  heard  in  small  numbers  in  some  cases  of  simple 
bronchitis,  and  not  infrequently  in  phthisis,  in  which  disease  they  are 
localized,  corresponding  to  a  localized  bronchitis  excited  by  tubercular 
disease. 

Sibilant  r&les  are  seldom  removed  by  coughing  efforts,  but  are  often 
altered  thereby. 

The  crqntarU  fdle  is  the  finest  of  all  r&les  and.  is  rated  by  many  as 
possessing  also  the  quality  of  dryness.  Some  recent  observers  ascribe  it 
to  pleural  friction,  but  the  older  idea  of  its  dependence  upon  the  separation 
of  alveolar  walls  which  are  lined  with  a  viscid  secretion  appears  to  more 
nearly  explain  this  r&le  in  all  its  clinical  relations.    The  theory  that  it 
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is  due  to  air  bubbling  through  liquid  in  the  air  vesicles  and  fine  lobular 
passages,  is  not  supported  by  positive  evidence,  and  the  character  of  the 
secretion  in  pneumonia,  in  which  it  appears  in  its  typical  form,  is  opposed 
to  the  idea.  This  r&le  is  closely  simulated  by  the  sound  produced  by 
throwing  salt  upon  the  fire  or  by  rolling  the  hair  between  the  thumb  and 
finger  near  to  the  ear.  Crepitant  rftles  are  heard  only  during  the  latter 
portion  of  the  inspiratory  effort,  give  the  idea  of  great  numbers,  and  are 
usually  confined  to  a  single  lobe.  They  are  highly  characteristic  of  the 
early  stage  of  lobar  pneumonia,  but  are  found  in  small  numbers  in 
hypersemia  of  the  lung,  in  pulmonary  oedema,  and  within  small  areas 
of  phthisical  consolidation.  This  rftle  is  but  slightly  affected  by  cough- 
ing, especially  when  associated  with  pneumonia. 

A  variety  of  sonorous  rhonchus  often  due  to  pressure  upon  a  bron- 
chial tube  by  an  aneurismal  tumor  or  new  growth  of  some  form,  or  to 
paralysis  of  the  vocal  cords,  is  known  as  stridor.  It  is  heard  over  the 
affected  side  and  consists  of  coarse  vibrations  of  low  pitch  which  may  be 
appreciable  to  the  hand — rJumchial  fremitus. 

Moist  sounds.  Mucous  r&les  (crepitations)  are  the  result  of  the  pas- 
sage of  the  air  through  fluids  contained  in  the  bronchi,  large  and  small. 
Some  think  they  may  be  produced  in  the  alveoli  also.  The  fluid  may 
be  mucus,  pus,  serum,  or  blood.  The  several  varieties  are  based  upon 
the  size  of  the  air  bubbles,  the  larger  bubbles  developing  in  the  large 
tubes  and  the  smaller  ones  in  the  fine  bronchi.  A  large  r&le  developed 
within  a  cavity  is  called  a  gurgling  rdle.  In  the  larger  tubes  the  r&les 
have  a  moist  bubbling  character  and  are  heard  during  both  inspiration 
and  expiration.  If  loud,  they  may  be  heard  at  a  distance  from  the  chest. 
Their  pitch  depends  upon  the  condition  of  the  surrounding  lung  tissue, 
being  of  high  pitch  when  developed  in  consolidated  tissue,  low  pitched 
if  the  lung  structure  is  normal.  This  is  the  r^le  of  simple  bronchitis. 
It  is  present  in  its  most  typical  form  in  the  chronic  variety  of  this 
disease  and  appears  in  acute  bronchitis  with  the  disappearance  of  the 
dry  stage.  It  may  be  due  to  blood  and  therefore  associated  with  hsemor- 
rhage,  or  to  the  presence  of  serum,  and  a  sign  of  pulmonary  oedema. 

Subcrepitant  rdle.  A  variety  of  the  moist  r41e  is  known  as  the  sub- 
crepitant  on  account  of  its  similarity  to  the  crepitant.  It  is  produced  in 
the  finest  bronchi,  and,  according  to  some  observers,  in  the  alveoli  also. 
They  are  developed  by  the  passage  of  air  through  secretion,  the  pitch 
being  determined,  as  in  the  case  of  the  larger  ritle,  by  the  condition  of 
the  surrounding  lung  structure.  Marked  consolidation  accentuates 
them  sharply.  They  are  heard  in  greater  numbers  during  inspiration, 
although  not  limited  to  this  effort.  Subcrepitant  rftles  develop  in  capil- 
lary bronchitis,  pulmonary  oedema,  in  the  third  stage  of  lobar  pneumo- 
nia, and  in  hypereemia  of  the  lung.  They  may  be  limited  to  hsemor- 
rhagic  or  phthisical  areas,  and  are  often  found  in  brown  induration  of 
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the  lungs.  It  is  one  of  the  most  important  evidences  of  phthisis,  which 
disease  is  a  frequent  exciting  cause  of  localized  capillary  bronchitis. 

Dry  crackle  or  mucous  click  is  a  fine,  dry,  well-defined  rille  heard 
during  inspiration  and  represented  by  from  one  to  three  clicks.  It  is 
due  to  the  sudden  separation  of  swollen,  sticky,  bronchial  surfaces.  It 
is  strongly  indicative  of  pulmonary  phthisis,  being  often  heard  below  the 
clavicles  in  the  early  stage  of  this  disease.  It  is  also  heard  in  a  variety 
of  chronic  conditions  of  the  lungs.  The  accompanying  breath-sounds 
are  broncho-vesicular. 

Moisi  crackle  is  also  described.  It  is  heard  during  the  close  of  inspira- 
tion and  even  in  the  beginning  of  expiration.  This  r^le  is  variable  in 
size  and  moistness,  and  attends  the  softening  of  phthisical  nodules. 
With  the  progress  of  destructive  changes  this  rftle  becomes  gurgling,  or 
later,  cavernous  in  character.  As  lesions  of  other  kinds  may  be  devel- 
oped about  the  primary  phthisical  focus  a  variety  of  r&les  may  accom- 
pany moist  crackling. 

If  while  auscultating  a  cavity  containing  air,  a  coin  held  in  contact 
with  the  chest  wall  is  struck  by  another  coin,  a  metallic  ring  is  produced 
which  has  been  called  the  "  beU  saund.^*  A  less  clear  metallic  sound^the 
**  anvil  sound  " — is  often  developed  under  similar  conditions.  These  signs 
are  particularly  well  developed  in  pneumothorax. 

Adventitious  Sounds  Emanating  fbom  the  Pleura.  Of  these  the 
pleural  friction  sound  is  most  important.  In  health  pleural  surfaces  glide 
freely  over  each  other  without  resulting  sounds,  but  if  from  inflammation 
these  dense,  polished  membranes  are  roughened,  the  respiratory  efforts 
are  attended  by  a  friction  sound  or  "  rub,"  as  it  is  ofl»n  called.  This 
sound  has  been  aptly  described  by  Fagge,  who  says  ''  it  is  difficult  to 
describe  in  words  the  characters  of  the  pleuritic  rub ;  one  must  hear  it  to 
appreciate  it.  But  I  may  say  that  in  its  most  typical  form  it  consists  of  an 
irr^ular  succession  of  short,  harsh  sounds,  which  give  one  exactly  the 
impression  of  something  catching  or  dragging  against  an  obstruction  and 
then  slipping,  but  only  to  catch  or  drag  once  more."  In  its  typical  form  it 
can  be  r^ulily  recognized  by  the  following  characteristics :  It  is  heard 
during  inspiration,  less  frequently  during  expiration,  or  during  both  acts. 
Its  relationship  to  the  breath-sounds  is  not,  however,  nearly  as  fixed  as 
is  generally  believed,  being  sometimes  heard  only  at  the  close  of  deep 
inspiration,  or  succeeding  the  close  of  the  expiratory  act,  in  so  far  as  the 
movement  of  the  chest  walls  is  appreciable.  The  sound  varies  from  a 
slight  rub  to  a  rough  grating,  which  may  be  perceptible  to  the  patient  as 
well  as  to  the  hand  of  the  examiner,  and  may  be  of  a  creaking  kind. 
When  very  fine  it  sometimes  simulates  bronchial  r&les  of  various  sorts, 
especially  crepitant  or  small  mucous  r&les,  but  differs  in  being  unaffected 
by  coughing  efforts,  as  are  moist  rftles.  The  superficial  character  of  the 
sound  is  usually  marked,  and  it  may  often  be  altered  in  intensity  and  even 
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in  character,  by  pressure  of  the  stethoscope  or  ear.  The  area  over  which 
it  is  heard  may  not  be  greater  than  a  square  inch,  or  it  may  be  audible 
over  the  entire  side  of  the  chest  Its  unilateral  development  is  an 
important  factor  in  diagnosis.  The  regions  over  which  the  friction 
sound  is  most  apt  to  be  heard  are  the  lower  portion  of  the  chest,  laterally 
or  posteriorly,  but  every  portion  should  be  carefully  examined. 

A  variety  of  sounds  which  are  but  rarely  heard  are  described  as 
crumpling,  cr<uMmg,  creaking,  etc.  They  are  due  especially  to  chronic 
pleuritic  adhesions,  the  distention  of  emphysematous  lung  tissue,  syphi- 
litic disease  of  the  lung,  and  phthisis. 

Metallic  tinkling  is  represented  by  occasional  high-pitched,  silvery, 
tinkling  sounds,  varying  in  number  from  one  to  several,  which  attend 
inspiration  or  expiration.  It  is  more  apt  to  be  excited  by  forced  breath- 
ing, also  by  coughing  or  deglutition.  This  sound  is  caused  apparently 
by  the  falling  of  drops  upon  a  fluid  surface,  and  is  therefore  found  asso- 
ciated with  large  cavities  containing  fluid,  and  more  frequently  with 
pneumo-hydrothorax  wh^i  the  cavity  of  the  pleura  communicates  with 
the  bronchial  tubes. 

SuccuBsion. — A  splashing  sound  may  be  developed  in  a  cavity 
containing  both  fluid  and  air  by  shaking  the  patient  sharply.  It  is 
readily  heard  with  the  ear  over  the  cavity.  This  sign  attends  hydro- 
and  pyo-pneumothorax  most  frequently,  less  often  it  may  be  developed 
in  large  cavities  of  the  lungs.  The  sound  resembles  that  produced  by 
shaking  a  bottle  or  vessel  containing  a  fluid  of  some  sort.  A  mccumon 
fremitus  may  be  appreciable  to  the  hand. 

Less  frequently  employed  aids  to  the  diagnosis  of  chest  affections, 
are  spirometry,  stethometry,  pneumatometry. 

Spirometry  is  the  method  of  measuring  the  amount  of  air  exhaled 
after  the  lungs  have  been  inflated  to  their  fullest  extent,  which  repre- 
sents the  "vital  capacity"  of  the  individual.  The  spirometer  is  con- 
structed upon  the  same  principle  as  the  gasometer,  viz.,  one  cylinder 
suspended  by  cords  and  weights  within  a  second  cylinder  filled  with 
water.  A  scale  is  arranged  at  the  side,  indicating  the  number  of  cubic 
inches  of  air  forced  into  the  cylinder  through  rubber  tubing.  This 
method  is  but  little  used.  Spirometers  not  larger  than  a  watch  are  now 
procurable. 

Stethometry,  which  is  the  graphical  recording  of  the  chest  move- 
ments, is  accomplished  with  an  instrument  called  a  stethometer,  and  by 
some  the  pneumograph.  A  simple  form  of  the  instrument  consists  of  an 
elliptical  india-rubber  bag  about  three  inches  long,  to  one  extremity  of 
which  is  attached  an  india-rubber  tube.  This  bag  is  fastened  to  any 
portion  of  the  chest  desired  by  means  of  a  strap  and  buckle.  The  move- 
ments of  air  within  the  bag  are  communicated  to  a  tambour,  the  writing 
lever  of  which  records  the  movements  upon  a  revolving  drum.    By 
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using  one  upon  each  side  of  the  chest  the  movements  of  the  two  sides  may 
be  contrasted.  This  method  will  be  little  used;  for  while  well-defined 
diseases,  such  as  emphysema,  give  characteristic  tracings,  the  results  of 
investigations  of  less  pronounced  lesions  have  yielded  little  of  value. 

Pneumatometry. — A  comparison  of  the  power  exercised  during 
normal  and  forced  breathing  has  been  carefully  estimated ;  a  variety  of 
instruments  has  been  employed. 

The  one  used  by  Waldenburg,  who  has  investigated  this  method 
with  care,  consists  of  a  manometer  with  a  mask  covering  accurately  the 
nose  and  mouth.  Each  of  the  limbs  of  the  manometer  is  about  twelve 
inches  in  length  and  filled  to  the  centre  with  mercury.  In  ordinary 
breathing  the  mercurial  surface  varies  from  one  to  two  millimetres,  and 
with  forced  inspiratory  efforts  the  mercury  is  held  at  a  minus  pressure 
of  two  and  one-half  inches,  this  being  about  doubled  for  a  momentary 
period.  The  power  of  the  expiratory  effort  was  shown  to  be  twenty  to 
thirty  millimetres  greater  than  the  inspiratory  effort,  forced  expiration 
developing  a  positive  mercurial  pressure  of  about  three  and  one-half 
inches,  and  this  could  be  doubled  by  force  for  an  instant.  Variations 
from  the  normal  standard  are  frequently  observed,  ^.^.^  diminution  of 
the  inspiratory  power  with  normal  expiration  is  observed,  especially  in 
obstructive  disease  of  the  air  passages  in  phthisis,  in  which  disease  it  may 
be  determined,  even  in  the  early  stage  and  less  frequently  in  pneumonia 
and  pleural  effusions. 

In  emphysema,  asthma  and  bronchitis,  and  in  various  affections 
below  the  diaphragm  which  impair  the  action  of  the  muscles  of  expira- 
tion, the  expiratory  force  is  diminished  while  the  inspiratory  power  is 
normal,  or  increased.  If  it  should  be  subnormal,  the  inspiratory  effort 
is  still  relatively  greater  than  that  of  expiration. 

Study  of  the  Vocal  Sounds. — It  is  necessary  to  first  study  the 
normal  vocal  resonance  of  the  chest  in  order  to  establish  a  standard  for 
comparison.  Upon  auscultation,  during  phonation,  the  unemployed  ear 
being  closed  to  exclude  sounds  emanating  from  the  mouth,  with  the 
exception  of  the  regions  where  bronchial  resonance  is  normally  found, 
only  a  muffled,  indistinct  sound  is  heard,  the  articulated  words  not  being 
recognizable.  The  intensity  of  the  sound  varies  with  the  thickness  of  the 
chest  walls  and  the  character  of  the  voice,  an  intense  low-pitched  voice  pro- 
ducing stronger  vibrations.  The  normal  resonance  over  the  lung  paren- 
chyma is  designated  vesicular  or  normal  vocal  resonance;  over  the  large 
bronchi  it  is  termed  bronchial  resonance;  over  the  trachea,  tracheal  reso- 
nance ;  and  over  the  larynx,  laryngeal  resonance.  A  notable  exception 
occurs  at  the  right  apex  (Flint),  at  which  point  there  is  an  approach  to 
bronchophony,  in  a  few  normal  chests.  An  increase  of  vocal  resonance  is 
known  as  bronchophony.  This  condition  is  then  simply  one  of  increased 
intensity,  and  develops  under  conditions  practically  identical  with  those 
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giving  rise  to  bronchial  breathing,  e.  g.,  pulmonary  consolidations  of 
sorts,  collapse  of  the  lung,  compression  of  the  lung  by  fluid  exudi 
bronchophony  being  present  over  the  compressed  tissue,  which  is  usu£ 
in  part  above  the  fluid.  It  is  also  heard  over  lung  cavities  with  dense  m 

When  bronchophony  is  exaggerated,  the  spoken  words  being  he 
with  considerable  distinctness,  it  is  called  pectoriloquy.  This  sign  ma; 
diflFused  over  a  considerable  area  of  lung  consolidation,  or  be  limited 
a  small  space.  In  the  latter  case  it  corresponds  to  the  site  of  a  ca^ 
the  walls  of  which  are  smooth,  and  which  communicates  freely  wi 
bronchial  tube.  When  associated  with  a  cavity  the  sound  may  hav 
amphoric  quality. 

A  second  variety  of  bronchophony  is  called  segophony.    It  has 
compared  with  the  bleating  of  a  goat.  The  sound  is  tremulous  and  apf 
remote,  i, «.,  as  if  coming  from  a  distance.    It  attends  consolidated 
structure  which  is  removed  from  the  chest  wall  by  a  thin  stratu 
pleural  efiusion,  and  is  then  diagnostic  of  moderate  pleural  eflfasion, 
of  pleuro-pneumonia.  It  is  rarely  observed  in  phthisis  or  in  pneum 

Occurring  under  the  same  conditions  as  amphoric  respiratiot 
amphoric  resonance,  we  find  the  amphoric  voice  which  has  a  hollow  i 
cal  character.  The  words  are  not  distinguishable,  but  are  succeed* 
a  musical  element  which  has  been  called  the  amphoric  echo.  This  s; 
especially  significant  of  pneumo-hydrothorax. 

To  Flint  we  are  indebted  for  a  careful  study  of  the  whispered 
As  a  method  of  testing  vocal  resonance,  it  is  highly  esteemed  by  ph 
examiners,  many  considering  it  superior  to  the  loud  voice.  The  n 
whisper  gives  sounds  of  a  tubular  quality  over  the  upper  portion  i 
chest,  which  should  be  carefully  studied  in  persons  having,  w 
doubt,  normal  lungs.  Departures  from  the  healthy  standard  are  c 
by  consolidation  and  the  formation  of  lung  cavities.  An  "  exagg 
whisper  "  attends  slight  consolidations,  becoming  "  whispering  b: 
ophony"  with  more  complete  solidification.  Over  pulmonary  ci 
the  "  cavernous  whisper"  and  "whispering  pectoriloquy"  are  hear 
when  the  pleural  sac  contains  air,  the  "  amphoric  whisper.'* 

DYSPNOEA. 

Dyspnoea  is  a  symptom  of  suflScient  importance  to  demand 
consideration.    DiflScult  breathing  as  observed  in  diflTerent  oases  p 
peculiarities  which  have  led  to  its  classification  into  several  variel 

The  simplest  form  is  that  in  which  the  respiratory  acts  are  in< 
in  frequency  and  force  (simple  dyspnoea),  and  is  developed  in  its 
form  after  violent  exercise,  such  as  running.  When  highly  dev 
the  alee  nasi  dilate  vigorously,  speech  is  diflScult,  the  chest  heav 
the  countenance  is  anxious.  Simple  dyspnoea  attends  many  con- 
notably  inflammatory  disease  of  the  lungs,  various  aflTections 
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nervous  system,  diseases  of  the  heart,  accumulations  in  the  pleural  and 
abdominal  cavities  interfering  with  the  expansion  of  the  lungs,  etc. 

A  milder  degree  of  diflBculty  in  breathing  is  ordinarily  designated 
"  short  breath,"  which  condition  is  one  of  consciousness  of  a  degree  of 
labor  attending  the  respiratory  acts.  It  is  observed  in  debility,  affec- 
tions characterized  by  aneemia,  and  chronic  lung  or  heart  diseases. 
The  respiratory  acts  are  usually  but  not  necessarily  accelerated,  and  the 
patient  may  be  unconscious  of  any  disorder  of  breathing  while  at  rest. 

When  the  cause  of  dyspnoea  can  be  determined  to  be  an  obstacle  to 
the  free  entrance  of  air  into  the  lungs,  the  term  obstructive  dyspnoea  is 
applied.    The  most  frequent  seat  of  obstruction  is  in  the  larynx,  where 
spasm  and  inflammatory  swelling,  pseudo-membranous  development,  or 
morbid  growths  are  the  most  frequent  causes.    Obstruction  at  a  higher 
level  causes  less  pronounced  symptoms,  and  may  be  dependent  upon 
inflammatory  swelling  or  abscess  involving  the  pharynx,  tongue,  naso- 
pharynx or  nares,  also  from  foreign  bodies.    The  respiratory  efforts  are 
often  attended  by  struggles,  especially  in  young  subjects,  and  it  is  not 
uncommon  for  the  patient  to  make  attempts  as  if  to  remove  the  obstruc- 
tion.   The  breathing  may  be  stridulous  and   less   in  frequency  than 
normal.    The  seriousness  of  the  symptoms  depends  upon  the  degree  of 
obstruction.     In  high  grades  a  fatal  issue  with  marked  cyanosis  may 
rapidly  supervene.    The  respiratory  efforts  are  performed  with  great 
diflBculty,  and  the  lower   portion  of  the  chest   recedes  in  a  marked 
manner  with  each  inspiratory  act. 

If  the  obstruction  is  in  the  larger  bronchi  of  either  lung,  and  the 
air  does  not  properly  enter  upon   that   side,  a  variety  of  noises  is 
developed,  all  of  which  is  determined  by  means  of  physical  examina- 
^on.   When  cyanosis  and  other  objective  evidences  of  deficient  supply 
of  oxygen  are  apparent,  the  condition  is  sometimes  designated  "  inspira- 
*OTy  dy^pnoea,^'    When  the  diflSculty  attends  expiration  it  is  called  "  ex- 
piratory dyspnoea.'^    In  this  state  inspiration  is  shortened  and  the  expi- 
ratory effort  is  prolonged  and  diflScult,  the  extraordinary  muscles  of 
respiration    being    energetically    employed    in    extreme    cases.    It    is 
observed  in  conditions  characterized  by  loss  of  lung  elasticity  (emphy- 
^^^\  in  spasm  of  the  bronchi  (asthma);  in  some  degree  it  attends 
oronchitis  with  accumulated  secretion,  and  is  favored  by  a  rigid  state  of 
^he  parietes  of  the  chest. 

When  the  sufferer  must  have  the  trunk  elevated,  sit  up  in  bed, 

^flcli^i^  the  body  forward,  or  actually  stand  upright  or  move  about  in 

^^4^r  to  breathe,  it  is  called  orthopnoea,  which  condition  does  not  have 

^P^cial  reference  to  either  the  inspiratory  or  expiratory  acts.     The  causes 

^^  Xiot  peculiar  in  kind,  but  rather  intense  in  their  action. 

Bhythmic  disturbances  in  action,  the  most  important  being  the 
^heyne-Stokes  respiration,  attend  many  diverse  forms  of  disease,  notably 
"^^ixi  lesions  of  great  variety,  cardiac  affections,  and  Bright's  disease. 
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Diseases  of  the  Bronchi. 


ACUTE  BRONCHITIS. 

Varieties. — Acute  bronchitis  will  be  considered  under  three  heads, 
viz.:  (1)  Acute  simple  bronchitis;  (2)  plastic  bronchitis;  (3)  capillary 
bronchitis. 

ACUTE  SIMPLE  BRONCHITIS. 

Synonyms. — "  Cold  on  the  chest ; "  acute  bronchial  catarrh. 

Definition. — A  catarrhal  inflammation  of  the  larger  bronchial 
tubes,  frequently  involving  the  trachea;  the  inflammatory  process  in 
most  instances  spreads  downward  from  the  upper  respiratory  tract. 

The  term  simple  acute  bronchitis  is  applied  to  a  catarrhal  inflam- 
mation of  the  bronchial  ramifications  exclusive  of  the  tubes  of  capillary 
size.  When  the  latter  are  attacked  there  is  presented  a  clinical  totality  of 
symptoms  giving  to  that  form  of  bronchitis  such  a  marked  individuality, 
as  to  demand  a  separate  description.  Simple  bronchitis  may  be  acute 
or  chronic,  slight  or  severe,  and  involve  almost  any  extent  of  the 
bronchial  mucous  membrane.  It  may  occur  as  an  independent  affec- 
tion, or  as  a  complication  of  a  great  variety  of  diseases. 

Etiology. — Like  all  catarrhal  inflammations,  acute  bronchitis  is 
especially  liable  to  appear  in  delicate  subjects,  victims  of  malnutrition, 
and  those  exhibiting  manifestations  of  a  tuberculous  taint.  Persons 
with  strong  vigorous  constitutions  are  able  to  withstand  the  exciting 
causes  which  bring  about  the  disease.  The  enfeebled  constitution  may 
be  developed  by  long-continued  debilitating  disease,  undue  anxiety,  or 
excessive  mental  or  manual  labor.  In  order  also  that  this  disease  may 
attack  the  bronchi,  this  structure  must  be  a  locus  minoria  resistentise. 

The  exciting  cause  of  acute  bronchial  catarrh  is  exposure  to  cold,  espe- 
cially when  the  cold  is  combined  with  dampness.  It  is  therefore  of  most 
common  occurrence  in  the  changeable  weather  of  spring  and  autumn. 
The  character  of  the  exposure  varies  greatly  in  different  cases.  In 
some  there  may  be  a  severe  chilling  of  the  body  from  insuflScient 
clothing ;  in  others,  getting  the  feet  wet ;  and  in  still  others,  exposure 
to  a  draft  of  air  while  perspiring  freely.  Acclimatization  is  an  im- 
portant factor  in  preventing  the  effects  of  exposure.  Those  who  have 
become  habituated  to  weather  changes  are  less  likely  to  experience  ill 
effects  therefrom  than  are  those  not  thus  inured.  In  this  climate  the  long 
periods  of  confinement  within  doors  during  the  winter  season,  necessitat- 
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ing  the  breathing  of  the  air  of  imperfectly  ventilated  rooms  many 
hours  per  day,  is  an  active  predisposing  factor.  Bad  drainage  con- 
tributing to  the  foulness  of  the  atmosphere  of  houses  has  a  like  effect. 
Enervating  habits,  a  sedentary  life,  the  wearing  of  too  much  cloth- 
ing, all  tend  to  make  those  accustomed  thereto  sensitive  to  the  effects 
of  cold  and  dampness.  As  might  be  expected,  the  extremes  of  life 
witli  their  accompanying  tissue  irritability  and  impaired  functional 
activity  furnish  the  greater  number  of  cases.  Children  who  have  been 
carefully  screened  from  every  little  waft  of  fresh  air  by  overanxious 
mothers,  and  who  have  not  been  permitted  to  take  a  daily  airing,  fur- 
nish an  especially  large  quota.  The  inhalation  of  irritant  materials, 
organic  or  inorganic,  as  particles  of  steel,  dust,  coal  and  cotton,  or  irritat- 
ing vapors,  as  those  of  chlorine,  bromine,  etc.,  not  infrequently  causes 
simple  bronchitis. 

Bronchitis  is  a  common  attendant  of  certain  diseases,  notably  of 
typhoid  fever,  measles,  whooping  cough  and  variola.  Certain  affections 
characterized  by  the  accumulation  of  excrementitious  or  morbid  matters 
in  tlie  blood,  as  Bright's  disease,  gout,  rheumatism  and  syphilis,  account 
for  many  cases. 

Bronchitis  also  occurs  as  a  secondary  affection  during  the  course  of 
niany  organic  diseases  of  the  nervous  system,  as  locomotor  ataxia,  dis- 
^nainated  sclerosis,  paralysis  agitans  and  progressive  muscular  atrophy, 
vinder  such  circumstances  slight  exposure  may  bAng  on  a  very  severe 
attack ;  indeed,  bronchitis  complicating  a  well-advanced  organic  nerv- 
ous disease  must  always  be  regarded  in  a  very  serious  light. 

Pathology  and  Morbid  Anatomy. — In  the  majority  of  instances 

^^^  tissue  changes  in  simple  bronchitis  are'the  result  of  an  extension  of 

^  catarrhal  inflammation  occurring  primarily  in  the  upper  respiratory 

.^ct.      In  most  cases  the  larger  bronchial  tubes  only  are  actively 

^^volved.    The  morbid  changes  are  essentially  those  of  a  catarrhal 

^^flatnmation  of  any  mucous  membrane.    The  initial  lesion  is  hyper- 

*^ia,  which  varies  in  degree  according  to  the  severity  of  the  attack. 

^  *^©    mucous  membrane  may  present  in  more  or  less  limited  areas  an 

^borescent  or  punctiform  redness.    In  severe  forms  the  redness  is  more 

^liiform  and  evenly  diffused,  the  membrane  presenting  a  swollen,  bright 

'^^^  smooth  and  velvety  appearance.    The  latter  is  due  to  the  swelling 

^^  ^he  papillae,  the  development  of  granulations,  and  the  effacement  of 

^^gitudinal  rugae.    With  the  initial  hypersemia  there  occurs  a  dimi- 

^^tion  of  the  secretion  of  the  membrane,  and  hence,  dryness.     The 

P^^^iod  of  scanty  secretion  is  a  short  one,  being  usually  followed   by 

yp«rsecretion,  when  the  membrane  becomes  covered  with  a  clear, 

^^sparent  mucus.    The  character  of  this  secretion  changes  with  the 

y^&i'ess  of  the  inflammation,  especially  as  regards  its  consistence  and 

^^,  owing  to  the  presence  of  varying  proportions  of  desquamated 
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epithelium  and  pus  cells.    The  alterations  in  color  are  from  the  early 
transparency  to  the  later  yellowish  or  greenish  tints,  the  yellowish  being* 
due  to  the  admixture  of  pus  cells,  and  the  greenish  to  staining  by  the 
coloring  matter  of   the  blood.     Blood   is  occasionally  found  in     the 
secretion,  owing  to  excessive  hypersemia  and  a  possible  delicacy  of   tlie 
vascular  walls.    The  blood  appears  in  spots  and  streaks,  very  rarely  in 
considerable  quantities. 

Symptomatology. — Simple  acute  bronchitis  is  ushered  in  by  the 
well-known  symptoms  of  a  general  "cold,"  such  as  coryza,  lachrymation, 
sore  throat,  hoarseness,  slight  fever,  headache,  pain  in  the  back  and 
limbs,  etc.  In  exceptional  cases  there  may  be  an  initiatory  chill,  but 
generally  there  is  simple  chilliness,  and  often  an  entire  absence  of  chill 
or  even  of  chilly  sensations. 

The  temperature  range  is  not  at  all  characteristic.  The  febrile  ele- 
vation is  usually  slight,  presenting  nearly  always  an  evening  exacerba- 
tion; but  cases  of  considerable  intensity  as  regards  the  extent  of  bronchial 
involvement  may  exist  with  a  very  moderate  elevation,  and  still  others 
without  any  febrile  phenomena.  The  highest  temperature  registered 
rarely  exceeds  101°  F.  or  102°  F. 

In  many  cases,  pains  about  the  chest  are  present.  The  patient  expe- 
riences a  feeling  of  rawness,  soreness  or  oppression  in  the  upper  portion 
of  the  chest.  Sometimes  there  are  thoracic  pains.  All  these  sensations 
are  aggravated  by  doughing.  The  sense  of  oppression  rarely  amounts 
to  dyspnoea. 

Cough  is  the  most  constant  symptom.  In  the  early  stage  it  is  dry 
and  hacking,  and  may  be  very  slight,  or  very  frequent  and  distressing. 
It  may  cause  loss  of  sleep,  votniting,  involuntary  urination,  more  or  less 
pain  in  the  lower  portion  of  the  abdomen,  and  soreness  of  the  chest,  the 
latter  being  felt  particularly  in  the  region  of  the  sternum.  With  the 
advent  of  free  expectoration  the  cough  causes  less  annoyance  to  the 
patient. 

During  the  earlier  part  of  an  attack  of  acute  bronchitis  the  expecto- 
ration consists  of  semi-transparent  mucus  which  may  prove  very  diflScult 
of  dislodgment;  but  within  a  few  days  the  cough  becomes  loose,  the 
expectoration  assuming  a  frothy,  saline  character,  and,  in  most  cases, 
becomes  subsequently  yellow  or  yellowish -green  in  color  and  muco- 
purulent in  character.      • 

Physical  Signs. — These  may  be  defined  as  positive  or  negative. 
Of  the  positive  signs,  rftles  are  the  most  important.  These  vary  in 
character  according  to  the  stage  of  the  disease  and  the  extent  of  the 
inflammatory  process.  Early  in  the  course  of  the  attack  they  are  dry 
(rhonchi),  and  vary  from  the  sonorous  to  the  sibilant,  depending  upon 
the  size  of  the  tubes  in  which  they  are  developed.  With  the  further 
progress  of  the  inflammatory  process  and  the  development  of  a  freer  and 
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more  fluid  secretion,  moist  rklea  are  detectable.  The  character  of  these 
rales  is  also  governed  by  the  size  of  the  affected  tube,  i.  e,,  they  are  coarse 
in  the  larger  and  fine  in  the  smaller  tubes,  the  latter  receiving  the  desig- 
nation of  subcrepitant  r^es.  The  negative  evidence  of  bronchitis  con- 
sists in  the  absence  of.  all  signs  pointing  to  pulmonary  consolidation. 
In  many  of  the  milder  cases  all  physical  signs  are  absent. 

Ck>mplication8  and  SequelsB. — Complications  are  not  uncommon 
in  simple  acute  bronchitis.  They  occur  especially  in  children  and  old 
persons.  The  most  frequent  are  capillary  bronchitis,  lobular  pneumonia, 
pulmonary  collapse,  asthma,  pulmonary  phthisis,  emphysema  and  circu- 
latory changes. 

Diagnosis. — The  diagnosis  of  simple  bronchitis  is  usually  easy. 
The  great  readiness  with  which  the  diagnosis  may  be  made  sometimes 
leads  to  the  serious  error  of  overlooking  graver  coexisting  conditions. 
The  question  arising  in  the  mind  of  the  diagnostician  and  requiring 
more  than  a  casual  examination  to  answer,  is  not  so  much  as  to  the  mere 
fact  of  the  existence  of   bronchitis,  but   as   to  whether  or  not  the 
bronchitis  is  attended  by  other  lesions,  such  as  pneumonia,  phthisis, 
emphysema,  etc.    The  question  of  an  accompanying  lesion  is  therefore 
of  pre-eminent  importance.    In  view  of  the  number  of  cases  of  broncho- 
pneumonia and  early  phthisis  which  are  mistaken  for  simple  bronchitis, 
every  case  of  bronchitis  should  be  carefully  examined  for  the  evidences 
of  pulmonary  consolidation.    Such  examinations  are  frequently  made 
when  differentiating    phthisis  and  broncho-pneumonia  from  chronic 
bronchitis;  but  they  should  be  equally  frequent  during  the  course  of 
what  is  believed  to  be  but  a  simple  acute  bronchitis,  as  phthisis  especially 
is  often  ushered  in  by  the  symptoms  of  acute  bronchial  catarrh.    The 
positive  diagnostic  sign  of  bronchitis  has  already  been  stated   to  be 
bronchial  rftles.    Their  absence  does  not,  however,  negative  a  diagnosis 
of  acute  bronchitis,  for  when  the  larger  ramifications  are  only  slightly 
involved,  they  may  be  absent, and  coughing  efforts  may  also  be  followed  by 
temporary  absence  of  the  r^les.    They  are  usually  bilateral ;  when  uni- 
lateral, they  are  indicative  of  localized  bronchitis,  which  is  always  of  a 
secondary  character  and  strongly  suggestive  of  pneumonia  or  phthisis. 
It  is  a  common  error  to  mistake  subcrepitant  for  crepitant  r&les.    Should 
8uch  a  mistake  be  made,  it  leads  naturally  to  a  diagnosis  of  beginning 
pulmonary  consolidation.    The  error  is  possible  because  the  subcrepitant 
r^le  is  at  times  heard  over  a  limited  area  and  during  the  inspiratory  act 
<>Dly,  but  the  moist  character  of  the  latter  r^le,  and  its  change  upon 
coughing,  distinguish  it  from  the  crepitant  form.    It  is  well  to  recall  that 
the  crepitant  rfi,le  is  a  very  fine  dry  rfi,le,  heard  only  during  the  close  of 
we  inspiratory  act.    A  diagnosis  of  bronchitis  must  at  times  be  made  by 
wlusion,  that  is,  the  determination  of  the  absence  of  the  physical  signs 
indicative  of  affections  of  the  parenchyma  of  the  lungs.    The  most  im- 
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portant  is  the  exclusion  of  pulmonary  consolidation,  which  is  the  special 
feature  of  diseases  involving  the  pulmonary  structure.    The  beginner 
should  never  lose  sight  of  the  fact  that  alterations  in  the  respiratory 
sounds  in  the  direction  of  bronchial  breathing  and  the  existence   of 
clearly  appreciable  percussion  dulness,  are  indicative  of  pulmonary 
changes,  and  do  not  occur  in  simple  bronchitis.    The  statement  that  dis- 
tinctly appreciable  percussion  dulness  occurs  from  simple  accumulation 
of  secretion  in  the  bronchial  tubes,  we  consider  rather  doubtful,  believing 
that  such  dulness  is  always  due  to  collapse  or  pulmonary  consolidation, 
due  to  intra-alveolar  exudation. 

Simple  bronchitis  cannot  be  diflferentiated  from  whooping  cough,  ex- 
cepting by  the  presence  of  the  characteristic  whoop  in  the  last-mentioned 
disease. 

Prognosis. — The  prognosis  of  simple  acute  bronchitis^s  good,  the 
disease  never  being  directly  fatal,  excepting  in  the  very  young  or  the 
aged.  Subjects  of  a  gouty  or  rheumatic  constitution  or  those  in  an 
asthenic  condition  sometimes  exhibit  a  tendency  to  chronicity.  In  the 
aged  and  those  addicted  to  excessive  use  of  alcohol,  the  inflammation 
tends  to  spread  to  the  air  vesicles. 

Acute  bronchitis  usually  terminates  favorably  in  periods  ranging 
from  a  few  days  to  a  few  weeks.  In  some  cases  it  may  pass  on  to  the 
chronic  form  or  extend  to  the  capillary  tubes  or  parenchyma  of  the 
lungs,  the  complication  proving  more  important  than  the  primary  dis- 
ease. 

Treatment. — While  simple  acute  bronchitis  is  usually  easily  con- 
trolled, there  are  cases  which  prove  obstinate  and  protracted.    If  the 
cough,  fever,  etc.,  are  not  relieved  with  reasonable  promptness,  tlie patient 
should  be  put  to  bed  and  confined  there  until  the  symptoms  are  thoroughly  sub- 
dued.   The  treatment  differs  somewhat  according  to  the  stage  in  which 
it  is  inaugurated.    While  the  first  stage — that  of  arrested  secretion — is 
not  usually  very  prolonged,  it  is  frequently  suflBciently  protracted  to 
demand  active  means  for  relief.    The  indications  are  to  soothe  the  irri- 
tated mucous  membrane  and  promote  secretion.     In  effecting  thelatter, 
the  former  is  also  usually  accomplished.    Something  can  be  done  in  this 
direction  by  other  means  than  the  giving  of  medicines.    Quiet  in  bed, 
a  warm  nioist  atmosphere,  inhalations  of  steam,  and  the  application  of 
hot  poultices  to  the  chest,  if  there  exists  much  soreness  under  the  sternum, 
etc.,  are  all  measures  to  which  it  may  be  necessary  to  occasionally  resort. 
In  the  second  stage — that  of  secretion — the  quantity  of  expectoration  may 
be  large  as  well  as  diflScult  of  removal.    In  aggravated  attacks,  in  the 
previously  diseased,  or  in  the  delicate,  it  is  this  stage  which  measures  the 
patient's  powers  of  endurance.    The  indications  are  to  promote  the  early 
removal  of  the  accumulating  material  and  conserve  the  strength  of  the 
sufferer. 
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Of  the  medicines  most  frequently  useful,  aconite  should  be  selected 
if  the  patient  is  seen  before  the  inflammatory  process  is  thoroughly  estab- 
lished, and  especially  if  the  attack  has  been  developed  by  exposure  to 
a  cold  dry  atmosphere.  tThe  patient  is  restless  and  irritable.    More  use- 
ful because  more  often  indicated  and  better  suited  to  the  more  fully 
developed  condition,  is  ferrum  phosphoricum.    There  is  an  absence  of  the 
restlessness,  irritability,  and  sthenic  symptoms  of  aconite.    The  sputum 
is  freer  and  may  be  streaked  with  blood.    Bryonia  is  called  for  by  a  tight 
cough  which  causes  much  soreness,  and  a  disposition  to  hold  the  chest 
during  the  coughing  eflFort.    There  may  be  myalgic  pains  and  involun- 
tary urination  while  coughing.   .SquUla  suits  fully  developed  cases  with 
hard  spasmodic  cough,  scanty  expectoration  and  much  pain  in  the  chest. 
Hyo9cyamu8  is  valuable  in  the  dry  stage  when  the  cough  is  frequent,  with 
hypersesthesia  of  the  larynx  and  trachea.    The  cough  is  much  aggra- 
vated by  the  recumbent  position  and  at  night.     It  usually  acts  better  in 
the  tincture.    Rumex  is  adapted  to  the  same  general  condition,  but  the 
hyperesthesia  is  external  as  well  as  internal.    The  trachea  is  sensitive  to 
pre^ure,  which  causes  cough.    Sticta  is  suggested  by  dryness  and  swell- 
ing of  the  mucous  membrane,  especially  of  the  nose,  and  cough  from 
tickling  in  the  larynx  and  trachea.     Lachma  has  in  a  marked  degree 
hyperjesthesia  of  the  mucous  membrane  of  the  respiratory  passages,  and 
also  more  prominently  than  rumex  or  sticta,  external  sensitiveness  to 
contact.    When  secretion  becomes  a  prominent  feature,  iodide  of  anti- 
mony, arsenite  of  antimony,  tartar  emetic,  kali  bichr.,  pulsatilla,  sulphur, 
stannum,  etc.,  are  more  useful. 

The  iodide  of  antimony  is  well  suited  to  most  cases  with  a  heavy  yel- 
lowish muco-purulent  expectoration,  and  is  efficient  in  simple  bronchitis, 
or  the  severe  attacks  of  bronchitis  or  broncho-pneumonia  developed  in 
the  course  of  chronic  phthisis.  In  frequency  of  successful  action  it  is 
the  peer  of  any  remedy  with  which  I  am  acquainted.  Dr.  Snader  reports 
similar  experience.  With  enfeeblement  of  the  heart,  loud  rattling  breath- 
ing; for  the  wheezy  breathing  of  the  atute  bronchitis  of  emphysematous 
persons,  or  with  the  development  of  cyanosis,  we  turn  to  arsenite  of  anti- 
''w^y  or  tartar  fmetic.  Ipecac  relieves  some  of  these  cases.  Kali  bichr.  is 
more  frequently  valuable  than  the  published  symptoms  and  clinical  ex- 
periences seem  to  indicate.  Spasmodic  cough,  free  expectoration  of  a 
yellow,  homogeneous  secretion  which  may  be  ropy,  wheezing,  rheuma- 
Wd  pains,  and  a  heavily  coated  tongue  are  prominent  indications.  Its 
suitableness  to  cases  involving  the  larynx  and  trachea  as  well  as  the 
bronchi,  is  well  known.  In  this  form  the  voice  is  aflTected  and  the  cough 
Diay  be  croupous.  It  is  necessary  to  give  this  medicine  in  the  first  decimal 
Wturation  if  the  best  results  are  to  be  secured.  Acute  bronchitis,  with 
^existing  inflammation  of  the  larynx  and  trachea,  also  calls  for  bromine^ 
phosphorus,  spongia,  or  hepar  sidph.,  according  to  particular  indications. 
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Belladonna  is  also  useful  for  these  cases  when  occurring  in  young  chil- 
dren. The  coiigh  is  dry,  spasmodic,  croupy,and  may  occur  during  sleep 
without  awaking  the  patient.  For  more  extended  indications  for  medi- 
cines consult  the  section  upon  the  therapeutjps  of  cough.  Pulsatilla,, 
stannum  and  sulphur  are  suited  to  subacute  cases,  with  copious  muco- 
purulent secretion. 

Small  doses  of  codeia  are  useful  in  some  obstinate  cases  when  the 
cough  is  frequent,  fatiguing,  causing  much  loss  of  sleep  or  pain,  and 
attended  by  little  or  no  expectoration. 

If  the  expectoration  is  tough  and  diflScult  to  expel,  leading  to  much 
exhaustion,  especially  in  old  people,  concentrated  liquid  nourishment 
and  stimulants  should  be  given  and  inhalations  of  steam  employed. 
Senega^  in  five-drop  doses  of  the  tincture,  repeated  hourly,  may  relieve, 
but  it  is  often  necessary  to  resort  to  ammonium  carbonicum. 

PLASTIO  BRONOHmS. 

Varieties. — Acute  and  chronic. 

Synonyms. — Croupous  bronchitis;  pseudo-membranous  bronchitis; 
fibrinous  bronchitis. 

Definition. — An  inflammation  of  the  bronchial  mucous  membrane 
characterized  by  the  formation  of  a  croupous  exudate  similar  in  character 
to  that  occurring  in  laryngeal  croup  and  croupous  enteritis. 

Bronchial  casts  are  expectorated  in  quite  a  variety  of  diseases,  none 
of  which  should  be  mistaken  for  the  one  under  consideration.  In  croup- 
ous pneumonia  the  casts  are  small  and  are  formed  in  the  bronchioles; 
in  tubercular  disease  the  casts  are  similar  to  the  last-mentioned  in  ap- 
pearance; in  haemoptysis  the  coagulated  blood  sometimes  forms  moulds 
of  the  bronchi,  and  in  diphtheria  the  false  membrane  occasionally 
descends  to  the  smallest  ramifications  of  the  bronchi,  and  may  be 
expelled  in  "large  trees." 

Etiology. — We  really  possess  but  little  positive  knowledge  respect- 
ing the  exciting  or  predisposing  ^)auses  of  plastic  bronchitis.  It  would 
seem  that  constitutional  causes  play  an  important  part  in  its  production ; 
accordingly  some  observers  have  claimed  that  it  is  due  to  a  peculiar 
diathesis,'  a  view  that  thus  far  lacks  the  confirmation  of  experience. 
Many  of  the  subjects  of  the  disease  are  feeble  and  anaemic.  In  some 
cases  it  has  been  observed  to  succeed  the  bursting  of  cheesy  lymphatic 
glands  into  the  bronchi.  It  is  met  with  most  frequently  prior  to  the  age 
of  forty.  Its  occurrence  in  youth  and  childhood  seems  to  be  a  mooted 
point,  for  Wilson  claims  that  such  incidence  has  never  been  observed, 
while  Hayn  reports  one  case  in  an  infant  seen  by  him.  It  has  also  been 
observed  to  occur  in  persons  with  latent  phthisical  tendencies.  Men  are 
afiected  more  frequently  than  are  women.  It  is  quite  remarkable  that 
all  of  my  cases  have  occurred  in  males.     As  in  the  case  of  simple  bron- 
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chial  catarrh,  the  attacks  are  especially  liable  to  occur  in  the  spring. 
Sometimes  the  disease  attacks  several  members  of  one  family.  This  it  is 
said  to  do  rather  by  endemic  influences  than  by  contagion.  Some  cases 
are  associated  with  heart  disease,  and  others  have  followed  shortly  after 
haemoptysis.  Occasionally  plastic  bronchitis  follows  the  inhalation  of 
mechanical  irritants.  It  is  frequently  associated  with  pulmonary  em- 
physema. The  etiological  relations  of  these  various  factors  to  plastic 
bronchitis  cannot  as  yet  be  positively  stated,  for  the  disease  is  a  very  rare 
one,  and  they  may,  after  all,  be  merely  accidentally  associated  conditions. 
Pathology  and  Morbid  Anatomy. — The  exudate  consists  of  fibril- 
lated  fibrin  containing  entangled  therein  various  corpuscular  elements, 
such  as  ciliated  and  cylindrical  epithelium,  exudation  corpuscles,  oil 
globules  and  granular  debris.  The  inflammatory  process  may  be  dif- 
fused or  localized,  and  the  mucous  membrane  of  the  bronchi,  particularly 
in  the  region  producing  the  cast  or  casts,  may  be  found  intensely  con- 
g^ted  or  pale,  and  the  epithelium  generally  absent.  The  varying  ap- 
pearances of  the  membrane  are  of  course  due  to  the  period  of  the  disease 
at  which  the  examination  is  made.  The  exudate  is  of  a  whitish  or 
grayish  color,  and  it  may  be  either  loosely  or  firmly  attached  to  the 
mucous  membrane,  and  is  separated  by  acts  of  coughing,  aided  by  the 
suppurative  process.  The  exudate  presents  itself  in  the  expectoration  as 
casts  or  moulds  of  the  bronchi,  and  these  vary  in  size  according  to  the 
size  of  the  tubes  in  which  they  originate.  If  they  come  from  the  smaller 
ones,  the  casts  are  usually  solid ;  if  from  the  larger,  they  are  likely  to  be 
hollow.  A  careful  examination  reveals  these  casts  to  be  composed  of 
concentric  lamellae  and  somewhat  elastic.  Acetic  acid  causes  them  to 
swell.  They  likewise  vary  greatly  in  number,  because  they  may  form 
in  several  portions  of  the  bronchi,  or  they  recur  rapidly  after  expectora- 
tion. When  few  they  are  found  in  the  sputa  floating  in  a  quantity  of 
mucus  and  muco-pus.  The  casts  in  any  one  case  present  marked  simi- 
larities to  each  other,  forming  as  they  do  in  the  one  spot,  and  being 
moulds  of  that  particular  portion  of  the  "  bronchial  tree." 

Symptomatology. — The  symptoms  of  the  acute  form  of  plastic 
bronchitis  may  or  may  not  be  preceded  for  a  variable  period  by  those  of 
acute  catarrhal  bronchitis.  The  formation  of  the  casts  is  sometimes 
marked  by  the  appearance  of  a  chill  and  considerable  fever.  Dyspnoea 
becomes  a  prominent  symptom,  and  its  severity  is  governed  largely  by 
the  location  and  extent  of  the  inflammation.  When  the  larger  bronchi 
areinvolved,  a  larger  portion  of  the  lung  is  removed  from  the  respiratory 
function,  consequently  the  dyspnoea  is  great.  Cough  is  always  present, 
find  usually  frequent  and  straining.  It  is  attended  during  its  early 
yS^  with  the  ordinary  expectoration  of  catarrhal  bronchitis.  However, 
^^  'he  period  of  full  development  of  plastic  bronchitis  the  severe  par- 
^^?8iii8  of  coughing  are  followed  by  expectoration  of  the  characteristic 
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casts.  In  some  rare  instances  there  is  little  or  no  cough,  and  an  enti; 
absence  of  the  membranous  exudate  in  the  sputa.  The  nature  of  such 
case  can  scarcely  be  suspected  during  life,  only  a  post-mortem  examine 
tion  revealing  the  true  character  of  the  lesion.  The  expectoration  < 
the  cast  or  casts  is  usually  followed  by  relief  of  the  dyspnosa,  and  th 
disappearance  of  the  fever  and  other  symptoms,  such  amelioration,  how 
ever,  lasting  only  from  a  few  minutes  to  a  few  hours,  when  there  may  bi 
a  recurrence  of  the  same  train  of  symptoms,  which  again  disappear  or 
free  expectoration.  Haemoptysis  frequently  precedes  the  formation  o 
the  membranous  casts;  but  it  is  usually  small  in  quantity,  and  may 
cease  with  the  full  development  of  the  exudate.  Later,  when  the  disease 
tends  towards  a  fatal  issue,  there  is  an  increase  in  the  fever,  dyspnoea, 
cough,  and  pain  in  the  chest ;  there  is  frequent  respiration,  rapid  and 
tense  pulse,  retraction  of  the  chest  and  other  phenomena  of  obstructed 
respiration,  death  taking  place  by  asphyxia.  The  duration  of  acute 
cases  ranges  from  three  or  four  days  to  two  weeks.  Indications  of  im- 
provement are  diminution  in  the  quantity  of  casts  expelled,  reduction  of 
temperature  and  relief  of  dyspnoea  and  cough.  The  chronic  form  of 
plastic  bronchitis  is  usually  secondary  to  protracted  bronchial  catarrh, 
and  is  often  associated  with  chronic  pulmonary  lesions  of  which  bron- 
chitis is  a  prominent  symptom,  such  as  phthisis  and  emphysema. 

The  progress  of  plastic  bronchitis  is  marked  by  remissions,  during 
which  there  may  be  an  entire  absence  of  symptoms  characteristic  of  the 
disease.  The  exudate  is  the  same  in  the  chronic  as  in  the  acute  form. 
Fever  is  not  a  prominent  symptom,  but  during  the  periods  of  aggrava- 
tion the  temperature  is  for  the  time  elevated.  The  symptoms  are  not 
infrequently  merged  with  those  of  some  chronic  pulmonary  trouble, 
hence  a  typical  clinical  picture  is  not  common. 

Physical  Signs. — The  physical  signs  found  in  plastic  bronchitis 
are  in  the  main  those  due  to  obstruction  in  the  bronchial  tubes.    VocaJ 
fremitus  is  absent  over  the  aflFected  area,  and  the  respiratory  sounds  over 
the  same  part  are  weak  or  absent.    After  the  casts  have  been  expelled, 
auscultation  may  reveal  whistling  or  fine  moist  r^les  over  the  part  which 
had  previously  been  silent.    Percussion  resonance  may  be  diminished 
over  the  area  involved,  owing  to  a  considerable  accumulation  of  exu- 
date in  the  bronchial  tubes  or  to  a  coexisting  consolidation  of  lung 
tissue.    Usually,  however,  it  is  normal.    Such  consolidation  may  result 
from  a  broncho-pneumonia  or  collapse  of  the  lobules  of  the  lung  follow- 
ing bronchial  obstruction.    In  some  cases  the  physical  signs  are  decidedly 
variable,  being  influenced  largely  by  the  expectoration  of  the  fibrillary 
plugs.-  Both  the  dry  and  moist  rales  of  bronchitis  frequently  attend. 

Complications  and  SequelsB. — Not  infrequently  plastic  bronchitis  ' 
is  attended  by  a  diffuse  bronchitis  or  a  broncho-pneumonia,  and  it  some- 
times terminates  in  phthisis. 
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DiagnosiB. — The  disease  cannot  be  diagnosticated  unless  the  char- 
acteristic exudate  be  present  in  the  sputa.  All  cases  should  be  thoroughly 
^xammed,  when  this  exudate  is  present,  to  determine  the  presence  or 
absence  of  other  lesions.    When  first  expectorated  the  casts  appear  as 
small  lamps,  which  assume  the  tree-like  form  as  soon  as  floated  on  water. 
The  physical  signs  of  broncho-pneumonia  or  of  localized  bronchitis 
may  coexist. 

From  diphtheritic  bronchitis  the  plastic  variety  is  readily  differen- 
tiated.   In  the  former,  the  characteristic  exudate  is  first  discovered  on 
the  pharynx  and  tonsils,  and  extends  downward  through  the  larynx  to ' 
the  bronchi.    The  Klebs-Loeffler  bacillus  is  found  in  the  exudate. 

Prognosis. — In  the  acute  form  of  the  disease  the  prognosis  should 
always  be  guarded.  Of  the  acute  cases  statistics  show  that  a  large  per- 
centage is  fatal.  Several  cases  under  my  own  care  have  all  recovered. 
None  of  them  attained  great  severity,  however.  Complicating  factors 
render  the  prognosis  even  more  grave  than  in  the  cas^  of  the  uncom- 
plicated disease.  Complete  recovery  is  exceptional.  If  obstructive 
symptoms  are  severe,  the  prognosis  is  very  unfavorable.  In  the  chronic 
form  without  complications  death  is  rare,  but  recovery  is  equally  so. 
The  aflTection  may  persist  for  many  years.  If  complications  exist,  the 
prognosis  is,  of  course,  affected  according  to  their  nature.  Many  cases 
terminate  in  phthisis. 

Treatment. — ^The  general  treatment  is  conducted  upon  the  lines 
laid  down  for  the  treatment  of  the  ordinary  acute  and  chronic  forms  of 
bronchitis.    The  acute  form  requires  the  same  general  treatment  and  the 
same  class  of  remedies  as  croupous  laryngitis.    The  first  indication  is 
found  in  the  removal  of  the  bronchial  obstruction,  and  this  is  facilitated 
by  inhalations  of  steam,  which  favor  suppuration  between  the  false  mem- 
brane  and    the    subjacent    tissue    with    separation    of    the   exudate. 
Emetics  used  to  aid  in  the  throwing  off  of  the  false  membrane  are 
depressing  and  are  therefore  objectionable,  and  their  use  should  be 
avoided.    In  chronic  cases,  if  improvement  is  delayed,  the  removal  of 
the  patient  to  a  warm  and  equable  climate  is  frequently  followed  by 
Weficial  results.    A  sea  voyage  has  proven  successful  after  failure  of 
mwch  treatment.    Every  regimenal  and   dietetic  measure  should  be 
adopted  to  improve  the  patient's  nutritive  status,  and  efforts  made  to 
modify  coexisting  complicating  conditions.    All  determining  causes  of 
Ijronchitis  should  be  avoided. 

The  drugs  especially  indicated  are  kali  bichromieum^  bromine^  iodine 
fiod  9p(mgia.  Inhalations  of  creasote,  and  especially  of  iodine,  as  sug- 
gested for  the  treatment  of  pulmonary  phthisis,  are  to  be  recommended. 
ioduie  of  potash  has  been  used  with  apparent  success.  Sprays  of  lactic 
acid,  lime  water  and  the  alkaline  carbonates  are  advised  by  some. 
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ACUTE  CAPILLARY  BRONCHITIS. 

Synonyms. — SuflFocative  catarrh ;  bronchiolitis ;  catarrhus  senilis. 

Definition. — An  acute  catarrhal  inflammation  of  the  finer  bronchial 
tubes. 

The  clear  relationship  existing  between  capillary  bronchitis  and 
broncho-pneumonia  has  led  some  recent  authors  to  describe  these  afifec- 
tions  under  one  head,  but  my  experience  has  included  forms  of  each 
affection  sufficiently  individualized  to  lead  me  to  feel  that  a  continuation 
«of  the  separate  consideration  of  these  diseases  is  still  justified. 

Etiology. — Capillary  bronchitis  is  a   disease  which  is    confined 
almost  exclusively  to  infancy.     A  very  few  cases  are  encountered  in 
old  people,  and  are  usually  secondary  to  chronic  organic  lung  lesions. 
A  very  small  number  of  cases  of  bronchitis  occur  primarily  in  the  capil- 
lary tubes,  but  it  is  usual  for  it  to  develop  by  extension  of  inflammation 
from  the  larger  bronchi.    As  a  rule  the  inflammation  is  diffuse,  involv- 
ing the  larger  number  of  the  finer  tubes  in  both  lungs.    Exceptionally 
the  disease  is  limited  to  localized  areas.    The  localized  affection   is 
generally  secondary  to  some  pulmonary  lesion.    The  general  causes  of 
capillary  bronchitis  are  essentially  the  same  as  those  already  given  for 
the  simple  acute  form. 

Pathology  and  Morbid  Anatomy.— The  morbid  appearances  in  a 
case  of  capillary  bronchitis  do  not  differ  materially  from  those  presented 
in  acute  simple  bronchitis,  but  it  should  be  remembered  that  the  tubes 
involved  are  in  the  depths  of  the  lungs,  without  cartilaginous  plates, 
surrounded  by  extensive  plexuses  of  bloodvessels,  and  consequently  the 
inflammation  passes  through  its  several  stages  rapidly.    The  inflam- 
matory process  involves  the  entire  thickness  of  the  tubules,  is  attended 
by  rapid  swelling,  especially  of  the  mucous  membrane,  and  a  free  secre- 
tion of  mucus  rich  in  cellular  elements.    As  the  result  of  the  rapid 
swelling  and  free  cellular  secretion,  the  lumen  of  the  tubules  is  rapidly 
occluded  with  inability  on  the  part  of  the  patient  to  secure  relief  by 
means  of  expectoration,  even  violent  paroxysms  of  cough  being  insuflB- 
cient  to  dislodge  the  tenacious  secretion.    As  a  consequence  of  this 
obstructive  condition,  the  air  is  exhausted  within  certain  lobules,  and 
collapse  of  these  lobules  results,  followed  by  a  secondary  inflammatory 
process.    The  richly  cellular  secretion  is  in  some  degree  forced  into  the 
alveoli  by  the  respiratory  efforts  constituting  a  factor  in  tile  production 
of  consolidation. 

Symptoms. — The  onset  of  the  disease  varies  greatly.  A  mild  form 
secondary  to  inflammation  of  the  larger  tubes,  occurs  by  extension,  and 
involves  only  a  limited  area  of  the  capillary  tubes.  The  symptoms  are 
those  of  a  simple  acute  bronchitis.  In  fact,  at  times,  the  involvement  of 
the  finer  tubes  might  not  be  suspected  were  it  not  for  careful  physical 
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examination  of  the  chest.    The  supervention  of  a  limited  capillary  in- 
volvement simply  protracts  the  course  of  a  simple  bronchitis.    Graver 
forms,  and  these  are  probably  the  more  numerous,  occurring  particularly 
in  children,  are  marked  by  a  group  of  very  prominent  symptoms.    The 
onset  is  often  announced  by  a  chill,  or  by  repeated  chills,  followed  by 
high  fever,  pronounced  dyspnoea  and    drowsiness.    In   children  the 
chill  is  often  absent  and  the  fever  not  very  high,  but  drowsiness  is 
marked.    The  febrile  manifestations  differ  somewhat  in  children  and 
adults,  being  higher  and  more  protracted  in  the  latter,  with  less  disposi- 
tion to  a  fall  of  temperature  from  deficient  blood  aeration.  At  the  height 
of  febrile  excitement  the  thermometer  may  show  a  temperature  of  103° 
F.  to  104°  F.,  but  with  respiratory  failure  and  the  occurrence  of  cyanosis, 
the  fever  falls,  frequently  to  100°  F.,  and  a  subnormal  temperature  is 
sometimes  reached,  the  frequency  of  the  pulse  and  of  the  respiratory 
efforts  being  meanwhile  but  slightly,  if  at  all,  reduced.    The  pulse-rate 
in  the  early  stage  is  accelerated,  varying  from  100  to  150  or  more,  ac- 
cording to  the  age  and  feebleness  of  the  patient.    The  respiratory  efforts 
are  always  very  much  increased  in  frequency,  a  point  of  diagnostic  im- 
portance in  the  early  stage.    So  soon  as  decided  obstruction  has  occurred, 
particularly  in  very  young  children,  the  frequency  of  respiration  becomes 
very  great,  reaching  from  60  to  $0  or  more  per  minute;  but  as  a  fatal 
issue  approaches  the  respiration,  as  well  as  pulse  and  temperature,  may 
all  diminish.    With  the  onward  progress  of  a  serious  case  the  most 
prominent  feature  is  cyanosis,  the  result  of  deficient  aeration  of  the  blood. 
This  symptom  is  usually  attended  by  great  restlessness,  a  failing  heart, 
cool  clammy  sweat,  and  occasionally  slight  delirium,  stupor,  or  even 
coma.    The  cough  during  the  early  stage  of  an  attack  is  very  frequent 
and  hacking,  and  there  is  little  or  no  expectoration.     In  adults  the 
expectorated  material  is  often  very  viscid,  quite  abundant,  and  may 
exhibit  moulds  of  the  finer  bronchial  tubes. 

Physical  Signs. — Percussion  resonance  is  sometimes  slightly 
diminished,  particularly  over  the  lower  posterior  portions  of  the  lungs, 
while  at  the  same  time  it  may  be  abnormally  resonant  in  the  infra- 
clavicular regions. 

Auscultation.    The  diagnostic  sign  of  capillary  bronchitis  is  the 

subcrepitant  r^le,  a  moist  r^le  heard  during  inspiration  or  expiration 

or  with  both  acts.    In  the  early  stage  sibilant  rkXes  are  heard  in  pro- 

'^sion,  but  Uiey  mostly  disappear  with  the  advent  of  subcrepitant  r^les. 

^*  the  finer  tubes  are  extensively  involved,  the  vesiciilar  murmur  may 

^^^^  feebleness  or  suppression,  particularly  over  limited  areas.    The 

P^^ence  of  subcrepitant  r^les,  especially  at  the  bases  of  the  lungs 

^teriorly,  is  not  positive  proof  of  involvement  of  the  capillary  tubes 

^^  the  inflammatory  process,  as  the  secretion  sometimes  finds  its  way 

fr<>Oa  the  larger  into  the  finer  bronchi  by  gravitation. 
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Complication8  and  Sequelas.— The  more  important  complications 
are  pulmonary  collapse  and  broncho-pneumonia. 

Diagnosis. — It  is  diflScult  for  any  one  at  all  acquainted  with  physical 
diagnosis  to  mistake  capillary  bronchitis  for  any  other  disease,  the  usual 
suddenness  of  the  attack,  the  fact  of  its  following  a  simple  bronchitis, 
the  uniform  bilateral  distribution  of  subcrepitant  r^les.and  absence  from 
the  breath  sounds  of  any  degree  of  the  bronchial  quality,  the  age  of  the 
patient,  etc.,  making  it  almost  impossible  to  err.  Capillary  bronchitis 
may  be  mistaken  for  simple  bronchitis,  pneumonia,  acute  phthisis,  and 
pulmonary  oedema. 

To  differentiate  from  the  first  two  affections  it  is  only  necessary  to 
be  well  acquainted  with  physical  signs,  but  from  the  acute  form  of 
phthisis,  and  oedema  of  the  lungs,  it  is  often  separated  only  after  careful 
observation  and  the  lapse  of  time.  Acute  phthisis  is  more  likely  to 
develop  in  adult  life,  to  be  attended  by  a  high  temperature,  copious 
sweats,  and  marked  prostration.  The  physical  signs  are  more  apt  to 
be  marked  at  the  apices,  which  will  often  reveal  evidences  of  consoli- 
dation. 

CEdema  involving  the  lungs  only,  suggests  an  investigation  of  the 
heart,  as  it  is  probably  always  due  to  cardiac  disease. 

Prognosis. — Diff'use  capillary  bronchitis  is  attended  with  great 
danger  to  life,  especially  in  young  children  and  old  people,  and  also 
when  occurring  as  a  complication  of  some  organic  disease  especially 
phthisis,  various  heart  lesions,  Bright's  disease,  emphysema,  etc.  The 
most  certain  indication  of  an  unfavorable  development  of  the  disease  is 
obstruction  of  the  respiration.  The  condition  of  the  heart  should  be 
closely  watched  to  detect  the  earliest  indications  of  heart  failure,  as  it  is 
from  this  cause  that  the  largest  number  of  deaths  occur. 

The  disease  has  frequently  proven  fatal  in  twelve  hours,  especially 
in  young  infants,  although  the  average  duration  is  from  four  to  six 
days. 

Treatment. — The  temperature  of  the  room  should  be  rather  above 
70°  Fahrenheit,  the  child  clothed  in  light  wool  night  clothing,  and  care- 
fully protected  from  drafts.  The  mouth  should  be  cleansed  frequently, 
the  food  selected  with  care,  and  if  necessary,  the  bowels  kept  open  by 
small  glycerin  enemas.  In  severe  cases  steam  may  be  added  to  the 
atmosphere  with  advantage.  Poultices  and  all  moist  or  weighty  appli- 
cations to  the  chest  are  worse  than  useless.  A  jacket  compoaped  of  two  or 
three  layers  of  the  lightest  merino,  or  of  lightly  quilted  cotton,  is  recom- 
mended by  many  and  may  not  be  objectionable,  but  I  have  never  been 
impressed  by  the  favorable  results  following  upon  the  use  of  any  of  these 
appliances.  Frequent  changes  in  position  are  opposed  to  hypostatic  con- 
gestion. 

In  infants,  in  whom  the  disease  sometimes  very  rapidly  assumes 
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serious  proportions,  manifested  by  an  abundance  of  subcrepitant  r&les 
(even  although  cyanosis  may  be  absent),  the  most  energetic  treatment 
must  be  instituted  at  once  to  limit  the  inflammatory  process,  prevent 
lobular  collapse,  and  support  the  strength  of  the  patient.    These  indica- 
tions are  fulfilled  by  attending  carefully  to  the  food  of  the  child,  stimu- 
lating the  feeble  respiratory  efforts  by  gentle  manipulations  and  friction 
of  the  respiratory  muscles,  and  the  administration  of  suitable  medicines. 
In  the  early  stage  the  patient  is  treated  in  every  respect  as  for  acute 
simple  bronchitis;  but  with  evidence  of  involvement  of  the  fine  bronchi 
the  treatment  should  be  carefully  revised.    If  some  other  medicine  is 
not  called  for  it  is  best  to  give  tartar  emdiCy  which  is  almost  a  specific 
medicine  in  typical  cases  of  capillary  bronchitis,  particularly  as  observed 
in  young  children,  experience  showing  its  clinical  results  to  be  as  satis- 
factory as  its  symptomatology  suggests.     It  is  especially  indicated  by  the 
symptoms  growing  out  of  bronchial  obstruction,  viz.,  difficult  breathing, 
loud  r&Ies  heard  even  at  a  distance  from  the  patient,  or  innumerable  fine 
moist  r&les,  defective  circulation,  due  to  heart  failure  and  cyanosis.    I 
have  repeatedly  tobserved  success  follow  the  use  of  the  second  decimal 
trituration  after  smaller  doses  have  failed.    Arseniie  of  antimony  in  the 
second  decimal  trituration  has  succeeded  after  the  tartrate  has  failed. 

Prior  to  the  development  of  symptoms  of  obstruction /errumpAos- 
phoricum  is  a  remedy  of  great  value,  but  it  should  never  be  depended 
upon  after  cyanotic  symptoms  appear. 

Also  in  the  early  stage  if  there  is  great  soreness  and  pain  in  the 
chest  when  coughing,  bryonia  will  often  be  found  sufficient  to  cut  short 
the  attack. 

Should  tartar  emetic  fail  to  afford  relief,  ipecac.,  lachesis,  lauro- 
cmuus,  ienega,  veratrum  album  or  opium  may  be  considered,  and  should  be 
selected  symptomatically. 

If  symptoms  of  gastro-intestinal  irritation  are  present,  and  they 
frequently  constitute  a  most  annoying  complication,  the  diet  should  be 
reconsidered,  and  the  symptoms  taken  into  account  in  selecting  a 
medicine. 

Tartar  emetic  often  controls  the  vomiting,  pain  and  diarrhoea,  but 
^prum  ars.  is  often  useful  and  exercises  a  favorable  infiuence  upon 
m  bronchitis.  Ipecac,  and  veratrwn  alb.  are  also  to  be  considered  for 
^^«8e  cases. 

Cases  o^  respiratory  and  cardiac  failure  not  yielding  to  apparently 

^ell-indicated  remedies,  demand  alcoholic  stimulation,  or  the  use  of 

'^e  drug  for  the  same  purpose,  the  best  of  all  being  strychnine  in  grain 

*^bl^tg  of  the  second  decimal  trituration,  repeated  hourly  for  a  few  hours, 

^^  then  at  longer  intervals.    In  extreme  cases  of  this  kind  I  have 

^*^ined  good  results  from  caffeine  used  hypodermatically.    The  dose 

^^Uld  vary  from  one  to  two  grains  according  to  the  age  of  the  patient, 
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and  may  be  repeated  hourly  for  a  short  time.  Douches  of  cold  water,  or 
alternate  ones  of  hot  and  cold  water,  or  the  warm  bath,  are  advised 
when  suffocation  is  imminent. 

There  can  be  no  doubt  as  to  the  favorable  influence  of  emesis  in 
some  of  these  cases,  although  personally  I  have  not  found  it  necessary  to 
employ  it  beyond  pushing  the  tartar  emetic  to  the  point  of  slight  vomit- 
ing in  some  cases. 

The  section  upon  the  treatment  of  broncho-pneumonia  sliould  be 
read  in  connection  with  the  present  one. 

OHRONIO  BRONCHITIS. 

Varieties. — Simple  chronic  bronchitis;  secondary  bronchitis;  putrid 
bronchitis;  dry  bronchial  catarrh  {catarrhe  sec  of  Laennec);  bronchor- 
rhcBa  {catarrhe  pUuUeux  of  Laennec). 

Defliiition. — A  chronic  catarrhal  condition  of  the  mucous  mem- 
brane of  the  bronchial  tubes,  attended  by  inflammation  of  the  entire 
thickness  of  these  structures  and  of  the  peri-bronchial  tissues. 

Etiology. — Chronic  bronchitis  may  exist  as  a  simple  uncomplicated 
affection,  or  it  may  occur  secondarily  to  a  variety  of  morbid  conditions. 
It  sometimes  follows  upon  repeated  attacks  of  acute  and  subacute  forms 
of  the  disorder,  but  in  the  majority  of  such  cases  only  when  other  con- 
ditions exist  to  favor  such  an  occurrence.  It  is  not  an  uncommon  disease 
of  the  aged.  Climatic  influences  constitute  an  important  etiological 
factor,  the  disease  being  decidedly  more  common  in  damp  cold  localities 
and  during  the  winter  months.  While  men  are  far  more  frequently 
attacked  than  are  women,  it  is  not  because  of  a  sexual  predisposition; 
but  because  they  are  the  more  exposed  to  the  exciting  and  predisposing 
causes  of  chronic  bronchitis.  This  disease  is  exceedingly  rare  in  the 
young,  but  it  may  occur,  following  most  frequently  upon  whooping 
cough,  measles  and  broncho-pneumonia. 

As  a  secondary  disorder  chronic  bronchitis  develops,  in  associa- 
tion with  pulmonary  phthisis,  emphysema  and  other  affections  of  the 
lung  parenchyma,  also  heart  lesions  favoring  pulmonary  stasis,  hence 
myocarditis  and  lesions  of  the  right  heart  especially.  It  may  also  result 
from  scrofula,  rachitis,  Bright's  disease,  etc. 

Pathology  and  Morbid  Anatomy.— In  the  initial  stages  of  the 
disease  the  changes  are  confined  to  the  bronchial  mucous  membrane. 
With  the  progress  of  time,  all  the  bronchial  structures,  and  even  the 
peri-bronchial  tissues  participate.  The  mucous  membrane  presents  a 
grayish  or  slaty  color  and  is  thickened ;  the  mucous  glands  are  enlarged. 
It  is  thickened  and  granular,  and  sometimes  denuded  of  its  epithelium 
over  extensive  areas.  In  old  cases  atrophic  changes  ensue.  The  entire 
wall  of  the  tube  becomes  weakened  and  may  undergo  irregular  dilata- 
tion.   The  air  vesicles  themselves  may  take  on  secondary  changes  and 
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dilate.  The  character  of  the  secretion  varies  greatly.  Sometimes  there 
are  simply  small  jelly-like  masses  of  muco-pus,  and  occasionally  these 
collections  are  of  thin  consistency,  owing  to  the  admixture  of  serum.  As 
a  result  of  the  changes  in  the  bronchial  tubes  the  secretions  are  liable  to 
collect  in  portions  of  the  tubes  which  have  undergone  dilatation. 

Symptomatology. — The  symptomatic  totality  in  chronic  bron- 
chitis presents  great  variations,  which  depend  very  largely  upon  whether 
or  not  the  disease  is  associated  with  pulmonary  or  cardiac  disease,  or  is 
engrafted  on  a  chronic  dyscrasia.     The  most    prominent  symptoms 
are  cough,  expectoration  and  respiratory  disturbance.     Later,  when 
secondary  changes  take  place,  there  are  added  the  phenomena  incident 
to  emphysema,  heart  disease  and  visceral  congestions..  In  the  early 
stages,  the  general  health  may  be  excellent.    As  a  rule,  uncomplicated 
cases  are  unattended  by  fever.    The  cough  varies  from  time  to  time, 
the  fluctuations  depending  especially  upon  alterations  in  the  quantity 
and  quality  of  the  secretions.    In  the  majority  of  cases  the  sputum  is 
abundant  and  removed  with  comparative  ease.    The  inflammatory  pro- 
ducts accumulate  in  the  bronchial  tubes  during  the  quiet  of  the  night, 
and  are  feely  expectorated  at  the  morning  paroxysm  of  coughing ;  the 
morning  being  a  common  time  for  the  aggravation  of  the  cough. 
With  many  patients,  the  accumulations  of  the  twenty-four  hours  are 
removed  by  a  few  eflforts,  while  with  others  the  collection  is  so  rapid 
that  the  paroxysms  follow  one  another  with  but  short  intermission.    If 
the  secretion  is  tenacious  and  scanty,  the  paroxysms  of  cough  become  a 
prominent  feature  of  the  disease  and  a  source  of  serious  discomfort    In 
some  cases  the  quantity  of  bronchial  exudate  is  very  small,  a  condition 
which  may  continue  throughout  the  course  of  this  particular  form.    To 
such  the  name  "  dry  bronchitis  "has  been  applied.    What  little  secretion 
exista  is  tenacious  and  can  only  be  expectorated  after  violent  and 
iwjuently  repeated  paroxysms  of  coughing.    In  many  of  these  cases  the 
coughing  is  so  violent  and  so  racking  as  to  excite  vomiting.    A  variety 
of  this  dry  catarrh  is  the  so-called  wirUer  cough,  which  is  usually  associated 
with  some  degree  of  emphysema  and  heart  disease.    The  cough  is 
P&roxysmal  and  especially  troublesome  at  night.    It  occurs  most  fre- 
quently in  gouty  subjects. 

Another  class  of  cases  is  characterized  by  profuse  bronchial  secretion. 
To  these  the  term  bronchorrhcea  has  been  applied.  This  variety  is  com- 
mon among  old  people.  The  cough  is  aggravated  at  night  as  soon  as 
the  patient  lies  down,  and  is  attended  by  profuse  expectoration.  The 
sputum  varies  greatly  in  its  characteristics  according  to  the  presence  or 
absence  of  a  quantity  of  the  "  watery  "  element  in  its  composition.  When 
ftis  is  large,  masses  of  muco-pus  are  observed  floating  in  it.  The 
quantity  of  matter  expectorated  is  sometimes  enormous,  amounting  in 
exceptional  instances  to  as  much  as  three  or  four  pints  in  the  twenty-four* 
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hours.  If  allowed  to  settle,  the  sputum  separates  into  three  layers,  the 
lower  consisting  of  pus,  the  second  of  serum,  and  the  upper  of  froth. 
Some  cases  of  bronchorrhoea  are  attended  with  comparatively  little  im- 
pairment of  the  general  health. 

In  simple  chronic  bronchitis,  the  expectorated  masses  sondetimes 
form  moulds  of  the  tubes  in  which  they  were  formed.  Expectoration  of 
blood  is  uncommon.  The  occurrence  of  any  degree  of  haemoptysis  is 
strongly  suggestive  of  a  pulmonary  or  cardiac  lesion.  Sometimes,  how- 
ever, blood  is  found  in  the  sputum  without  any  lesion  to  account  for  its 
presence.  It  appears  in  streaks  and  in  small  quantities,  mixed  naore  or 
less  thoroughly  with  the  expelled  material.  As  a  rule  it  is  without 
special  significance. 

There  is  also  some  variety  in  the  color  of  the  sputa.    The  predomi- 
nating   hues  are  grayish,    yellowish,   greenish  and  brownish.       The 
material  is  but  little  aerated,  and  usually  floats  upon  water.  Occasionally 
it  possesses  a  most  foetid  odor,  which  is  usually  the  result  of  long  reten- 
tion in  sacculated  bronchial  tubes.    In  some  cases  the  odor  is  so  offensive 
as  to  resemble  that  of  matters  expectorated  in  cases  of  pulmonary  gan- 
grene.   In  consequence  of  the  odor  being  greater  than  that  observed 
when  contents  of  large  vomicse  are  expelled,  and  also  that  disinfection 
or  deodorization  is  more  difBcult  than  in  disease  of  the  pulmonary 
parenchyma,  it  has  been  suggested  that  the  fcetor  is  due  to  a  special 
ferment  existing  in  the  secretion,  or  developing  within  the  bronchial 
walls. 

Microscopically,  the  expectoration  is  found  to  consist  of  degenerated 
epithelium  and  pus  cells,  blood  globules,  granular  matter,  non-patho- 
genic micro-organisms,  and  small  particles  of  the  bronchial  walls. 

Dyspncea  is  present  particularly  in  cases  of  long  standing.    It  is 
'  rarely  present  while  the  patient  is  at  rest,  but  is  readily  developed  by  slight 

exertion,  and  is  due  to  the  viscidity  of  the  secretion,  the  involvement  of 
the  finer  tubes,  the  swelling  of  the  bronchial  mucous  membrane,  and,  less 
frequently,  to  spasm  of  the  circular  fibres  of  the  bronchi.  Some  cases 
are  associated  with  paroxysms  which  simulate  true  asthma.  At  times 
the  dyspnoea  is  associated  with  wheezing. 

Physical  Signs. — Inspection  reveals  nothing  of  importance  in 
simple  uncomplicated  bronchitis.  If  secretion  is  great,  palpation  dis- 
covers a  rhonchial  fremitus.  Percussion  resonance  is  usually  normal. 
Sometimes  there  is  hyper-resonance  (vesiculo-tympanitic).  Some  observ- 
ers state  that  there  may  be  slight  dulness  on  percussion,  but  only  over  a 
limited  area,  the  result  of  accumulation  of  secretion  in  the  bronchial 
tubes ;  but  that  such  dulness  is  always  temporary.  Auscultation  shows  the 
respiratory  sounds  to  be  normal,  except  in  cases  in  which  obstruction  of 
the  tubes  from  inflammation  or  its  products  has  taken  place.  Over  such 
areas  the  respiratory  murmur  is  apt  to  be  weak,  or  it  may  be  for  a  time 
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suppressed.     RSiles  are  of  all  kinds  and  are  often  noticeable  at  the  base 
where  secretions  accumulate.    Moist  r&les  predominate,  in  fact,  almost  to 
the  exclusion  of  the  dry ;  the  latter,  when  present  to  any  great  extent, 
indicating  an  asthmatic  complication.    The  rfi,les  are  diffuse,  heard  best 
posteriorly,  and  are  not  localized  as  in  phthisis.    Before,  however,  it  is 
definitely  decided  that  rllles  are  localized,  and  therefore  indicative  of 
phthisis,  repeated  examinations  should  be  made.    Vocal  resonance  is  not 
impaired.    Localized  gurgling  rd^les  are  suggestive  of  bronchiectasis. 
Around  such  dilatations  the  signs  of  consolidation,  as  found  in  phthisis, 
are  absent     If  well-developed  emphysema  is  present,  the  chest  is  dis- 
tended and  the  respiratory  movements  impaired. 

Complications  and  SequelaB, — The  complications  of  chronic  bron- 
chitis are  more  serious  to  life  than  is  the  primary  disease.   All  bronchitic 
patients  are  more  or  less  emphysematous,  a  condition  much  aggravated 
with  each  recurring  attack  of  acute  inflammation,  the  paroxysms  of 
cough  still  further  distending  and  rupturing  the  degenerated  lung  tissue. 
The  lesions  of  chronic  bronchial  catarrh  afford  a  suitable  soil  for  tuber- 
cular infection,  which,  in  fact,  not  infrequently  takes  place.    A  very 
large  proportion  of  patients  suffering  from  typical  chronic  bronchitis  are 
afflicted  with  chronic  interstitial  nephritis.    Asthma  is  also  a  not  un- 
common accompaniment.    Hypertrophy  and  dilatation  of  the  heart  occur 
in  a  considerable  number  of  cases,  and  are  usually  secondary  to  emphy 
sema.    The  capillary  form  of  bronchitis  quite  frequently  supervenes 
and  dilatation  of  the  bronchi,  collapse  of  pulmonary  tissue,  emphysema 
fibroid  phthisis,  and  catarrhal  phthisis,  are  often  met  with  as  sequences 
Congestion  of  the  abdominal  viscera,  especially  of  the  liver,  is  common, 
and  the  latter  is  frequently  attended  by  ascites  and,  occasionally,  by  ana 
sarca.    Metastatic  brain  abscesses  have  occasionally  followed  putrid 
bronchitis. 

Diagnosis. — ^The  recognition  of  chronic  bronchitis  is  not  difficult, 
the  elements  of  diagnosis  differing  but  little  from  those  involved  in  the 
acute  disorder.  It  is  easily  separated  from  an  acute  attack  by  the  clinical 
history  of  chronicity  and  the  absence  of  decided  fever.  Bronchitis  being 
present,  the  question  arising  in  the  mind  of  the  physician  is,  **  Is  it  simple 
or  complicated  ?"  The  common  complication  is  phthisis.  In  the  in- 
<^pient  stage  of  the  last-mentioned  disease,  careful  and  repeated  exami- 
nations are  required  to  determine  its  existence  or  non-existence.  The 
clinical  history  cannot  be  depended  upon  to  decide  the  question,  for  the 
physical  signs  constitute  the  only  reliable  guide.  In  the  simple  form  of 
bronchitis  the  general  health  is  not  seriously  impaired  so  long  as  com- 
plications are  absent.  Serious  loss  of  flesh,  therefore,  warrants  suspi- 
^^^^  of  the  existence  of  pulmonary  trouble.  In  all  cases  thorough 
examination  of  the  patient  is  required  to  recognize  the  presence  of  gout, 
^^Phritis  or  heart  disease.    Foetid  bronchitis  may  be  mistaken  for  gan- 
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grene  of  the  lung.  The  presence  of  haematoidin  crystals,  blood  pigment, 
shreds  of  lung  tissue  and  cholesterin  crystals  in  the  sputum  favors  the 
diagnosis  of  lung  disease.  The  presence  of  cavities  is  to  be  recognized 
by  the  physical  signs. 

Prognosis. — ^The  prognosis  in  chronic  bronchitis  should  be  given 
only  after  careful,  perhaps  repeated  examinations,  not  only  of  the  respi- 
ratory apparatus,  but  of  the  circulatory  and  urinary  organs  as  well  as 
of  the  liver  and  stomach.    Simple  bronchitis  is  seldom,  if  ever,   fatal. 
Death  occurs  only  in  consequence  of  coexisting  lesions.    Advanced  age, 
any  of  the  pulmonary  complications,  organic  disease  of  the  heart,  but 
especially  mitral  insuflficiency  and  fatty  degeneration,  or  even  a  serious 
impairment  of  general  nutrition,  warrants  a  guarded  prognosis. 

Course  and  Termination.— The  termination  of  chronic   bron- 
chitis, if  not  uncomplicated,  is  that  of  the  accompanying  lesion.     It 
is  seldom  continuous  in  its  progress,  but  presents  in  the  early  stage  a  suc- 
cession of  waves  of  aggravation  with  intermediate  periods  of  approxi- 
mate health.     Cases  improve   greatly  in   summer  to  relapse  on  the 
return  of  cold  weather.    These  periods  of  improvement  gradually  di- 
minish in  frequency  and  length,  until  finally  the  disease  becomes  firmly 
established.    But  even  afl«r  full  development,  acute  exacerbations  are 
frequent,  cold  and  damp  seeming  to  possess  the  most  damaging  influence. 
Complete  recovery  is  rare. 

Treatment. — An  equable  temperature  and  a  pure  atmosphere  are 
the  most  important  adjuvants  in  the  treatment  of  chronic  bronchitis. 
Next  in  importance  are  personal  hygiene  and  attention  to  general  nutri- 
tion. Patients  unable  to  avail  themselves  of  climatic  advantages  should 
remain  in-doors  during  cold,  damp  and  changeable  weather.  Those 
who  can  seek  a  favorable  climate  should  choose  a  locality  where  the  pre- 
vailing temperature  is  equable  and  moderately  warm,  the  atmosphere 
pure  and  dry,  and  the  altitude  comparatively  high — such,  for  instance, 
as  we  find  in  Southern  California. 

During  the  progress  of  treatment  of  chronic  bronchitis  the  deter- 
mining causes  of  the  disease  must  be  ever  borne  in  mind.  Direct 
treatment  may  sometimes  prove  advisable,  and  includes  the  disinfection 
of  the  secretions,  measures  looking  to  their  diminution,  and  the  control 
of  the  cough.  The  general  treatment  must  include  a  full  recognition  of 
the  complicating  lesions.  The  diet  should  always  be  nutritious  and 
easily  assimilable.  Alcoholic  stimulants  are  rarely  of  service  in  simple 
cases,  but  may  prove  useful  temporarily  when  pressing  symptoms  due  to 
cardiac  disease  are  present.  Consequent  upon  the  great  variety  of  asso- 
ciated affections,  the  symptomatology  of  chronic  bronchitis  presents 
great  variations,  and  necessarily  demands  the  employment  of  a  much 
larger  class  of  drugs  than  in  the  less  complicated  acute  disease.  But 
those  who  rely  upon  drugs  alone  in  its  treatment  will  meet  with  frequent 
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disappointment.     It  is  only  by  the  best  attainable  combination  of  hygi- 
enic, climatic  and  medicinal  measures  that  obstinate  cases  can  be  con- 
trolled.   All  useful  measures  should,  as  far  as  circumstances  permit,  be 
in  force  at  one  time,  and  be  continued  for  a  considerable  period  after 
apparent  recovery. 

A  great  number  of  remedies  have  been  recommended  as  useful  in 
chronic  bronchitis,  and,  as  before  stated,  the  variety  of  clinical  associa- 
tions of  the  disease  renders  the  reason  for  this  perfectly  clear.  The 
selection  of  the  remedy  must  involve  more  than  mere  symptom  match- 
ing. It  is  always  imperative  that  due  weight  be  given  to  the  relation  of 
the  drug  selected  to  the  lesion  which  underlies  the  bronchitis,  for  while 
intercurrent  remedies  applicable  directly  to  the  bronchial  symptoms 
must  at  times  be  prescribed,  better  results  are  attained  when  the  symp- 
tomatic totality  of  the  primary  condition  is  included  in  making  up  the 
prescription. 

The  appended  indications  for  medicines  used  in  the  treatment  of 
bronchitis  are  of  a  very  general  character,  as,  clinically,  it  is  impossible  to 
completely  separate  the  various  forms  and  furnish  separate  indications 
for  each  without  much  repetition. 

No  group  of  medicines  is  more  frequently  of  value  in  the  treatment 

of  bronchitis  than  iodine  and  the  iodides.    Iodine  is  a  useful  remedy  in 

bronchitis,  particularly  as  occurring  in  phthisical  patients.    It  seems  best 

suited  to  cases  with  little  expectoration  (dry  bronchitis),  to  a  dry,  hacking, 

fatiguing  cough,  and  rapid  emaciation  even  while  taking  plenty  of  food. 

Its  use  by  inhalation  is  often  followed  by  benefit.    The  best  results  attend 

the  use  of  the  first  decimal  dilution  or  even  the  tincture.     Foremost  in 

importance  is  the  iodide  of  antimony,  a  drug  which  was  introduced  into  the 

materia  medica  by  the  author  and  recommended  by  him  as  a  remedy  for 

bronchitis,  especially  of  the  phthisical  and  influenzic  varieties.    It  has 

rapidly  gained  high  favor,  such  a  large  number  of  cases  having  been 

treated  as  to  permit  of  deductions  of  value  as  to  its  usefulness  to  be 

fljade  from  clinical  experience.    Spasmodic  cough  aggravated  especially 

^^  the  morning  and  often  at  night,  and  attended  by  a  free  expectoration 

^uco-purulent  matter  of  an  indifTerent  or  sweetish  taste,  attended  by 

f^pid  loss  of  flesh  and  strength,  and  by  night  sweats,  are  the  most 

^l>ortant  indications.  If  the  cough  is  fatiguing  by  reason  of  frequency  and 

^^rity,  some  other  remedy  is  often  required  for  preliminary  use.    One- 

?^^n  tablets  of  the  second  decimal  trituration,  frequently  repeated,  is  the 

^^  form  of  administration.    The  iodide  of  tin  is  a  remedy  of  the  first 

^lue  in  bronchitis  especially  of  the  chronic  type,  if  expectoration  is 

^pious,  easy,  and  of  a  dense  muco-purulent  character.    It  seems  equally 

^^itable  whether  bronchitis  is  simple  in  character  or  associated  with 

t^hthisis,  bronchiectasis,  or  other  destructive  process.    The  indications 

^  based  largely  upon  those  calling  for  stannum  metallicum,  which  remedy 
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is  less  frequently  useful.    It  has  been  most  used  in  the  second  decimal 
trituration. 

Iodide  of  arsenic  is  employed  mostly  for  the  bronchitis  attending 
pulmonary  phthisis,  especially  in  the  earlier  stages  of  the  disease.  It  is 
indicated  by  anaemia,  dyspnoea,  debility  with  rapid  loss  of  flesh,  and  a 
pale  waxy-looking  skin. 

The  araenile  of  antimony  is  suitable  to  the  most  acute  as  well  as  the 
most  chronic  forms  of  bronchitis.  In  the  acute  form,  as  seen  in  connec- 
tion with  influenza  and  some  cases  of  pneumonia,  it  is  especially  valuable 
when  there  are  loud  r&les  heard  even  at  a  distance  from  the  patient, 
dyspnoea,  feebleness  of  the  circulation,  and  an  anxious,  restless  condition. 
In  the  chronic  variety,  when  dependent  upon  emphysema,  heart  aflFec- 
tions,  etc.  It  is  indicated  by  asthmatic  breathing,  inability  to  lie  with 
the  head  low,  or  even  to  lie  at  all.  I  have  employed  the  second  decimal 
trituration  almost  exclusively. 

Arsenic  suits  a  great  variety  of  forms  of  chronic  bronchitis,  but 
especially  those  attendant  upon  valvular  disease  of  the  heart,  emphysema 
and  Bright's  disease.  There  are  continuous  dyspnoea,  or  asthmatic  attacks, 
weak  heart,  pulmonary  oedema,  marked  debility,  anaemia,  dropsy,  rest- 
lessness and  anxiety.  .  Arsenic  is  suitable  to  some  cases  of  dry  bronchitis. 

Tartar  emetic  is  one  of  the  most  valuable  remedies  in  the  materia 
medica  for  the  treatment  of  acute  bronchial  catarrh  particularly  when 
involving  the  finer  bronchi.  It  is  also  of  use  in  chronic  bronchial  in- 
flammation, but  more  especially  for  the  subacute  exacerbations  occuring 
in  the  bronchitis  attending  emphysema  and  other  chronic  lung  affec- 
tions. It  is  indicated  by  coarse  moist  r^les,  without  free  expectoration, 
and  defective  aeration  of  blood.  When  the  cyanotic  symptoms  are  due 
to  the  heart  and  not  to  bronchial  obstruction,  tartar  emetic  is  seldom 
beneficial. 

Ipecac,  is  indicated  for  the  acute  bronchitis  of  children,  when  attended 
by  coarse  r^les,  vomiting  and  defective  aeration.  It  is  one  of  the  first 
remedies  to  be  considered  when  asthma  supervenes  upon  bronchitis 
(partly  neurosis,  partly  inflammatory). 

Qrindelia  robusta  is  applicable  to  either  acute  or  chronic  bronchitis, 
but  especially  to  the  latter  form  when  attended  by  dyspnoea  or  paroxysmal 
difficulty  in  breathing  (asthma).  The  cough  is  dry,  and  expectoration 
slight  or  absent,  although  there  may  be  coarse  rS^les. 

Senega  is  called  for  by  copious,  tough  secretion,  expectorated  with 
diflSculty.  The  cough  is  dry,  paroxysmal,  and  aggravated  at  night 
Senega  acts  much  more  favorably  in  five-drop  doses  of  a  good  tincture. 

Ammmiium  carb.  for  the  bronchitis  of  old  or  feeble  individuals  who 
have  much  secretion  which  is  expectorated  with  diflBculty,  or  which 
the  patient  makes  little  or  no  effort  to  remove.  Marked  failure  of  the 
respiratory  and  circulatory  functions  is  the  chief  indication.    Tliere 
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are  coarse  mucous  r^les  and  oppression.  Carbonate  of  ammonium  is 
yaluable  in  the  chronic  bronchitis  associated  with  heart  or  kidney 
disease,  bronchiectasis,  or  the  various  eachexise.  It  is  most  valuable  in 
the  lower  dilutions,  but  must  sometimes  be  given  in  substantial  doses  to 
secure  the  best  results.  The  iodide  of  ammonium  is  applicable  to  the 
bronchitis  of  rachitic  or  tuberculous  children  who  have  feeble  circulation, 
enlarged  lymph  glands,  etc. 

Aconiie  is  often  indicated  in  the  early  stage  of  acute  bronchitis,  the 
inflammation  often  involving  the  larger  tubes  and  the  larynx.    Given 
in  the  first  decimal  dilution  it  may  aflford  relief  to  the  diflBcult  breathing 
and  develop  secretion. 
/  I  can  recommend  Meyhoflfer's  suggestion  of  aconite  for  dry,  spasmodic, 

annoying  cough,  attended  by  dyspnoea  which  occurs  in  paroxysms,  espe- 
cially in  the  morning  and  evening  (dry  bronchitis),  and  often  of  con- 
siderable standing. 

Bromine  is  serviceable  in  acute  bronchitis  when  associated  with 
catarrh  of  the  larynx  and  trachea  and  a  croupous  cough.  I  have  found 
this  remedy  particularly  useful  in  treating  some  cases  of  the  bronchial 
form  of  influenza.  The  high  volatility  of  bromine  is  a  barrier  to  its  suc- 
o^sful  use,  as  it  is  difficult  to  administer  doses  of  regular  strength.  This 
is  largely  overcome  by  using  a  dilution  prepared  with  simple  syrup. 

Spongia  is  suitable  in  some  cases  of  chronic  bronchitis  when  asso- 
ciated with  laryngo-tracheal  catarrh.  The  cough  is  dry,  ringing,  metal- 
lic, high  pitched,  and  attended  by  little  or  no  expectoration.  The 
breathing  may  be  asthmatic  in  character. 

Phosphorus  may  be  indicated  in  the  simple  acute  form  by  a  dry 
hacking  cough,  much  tickling  in  the  larynx,  little  expectoration  and 
hoarseness;  also  in  some  cases  of  the  capillary  variety,  especially  as  seen 
in  adults.  In  a  few  cases  of  chronic  bronchitis  with  an  aggravated 
morning  and  evening  cough,  and  a  small  quantity  of  sweetish,  yellowish, 
muco-purulent  secretion,  it  gives  good  results.  Phosphorus  seems  best 
suited  to  thin,  feeble,  degenerate  individuals  with  a  tendency  to  fatty 
metamorphosis; 

Rumex  crispus  is  efficient  for  some  cases  of  dry  bronchitis,  charac- 
terized by  marked  hypersesthesia  of  the  mucous  membrane  of  the  res- 
piratory tract.    The  cough   is  excited  by  tickling  sensations  in   the 
I  trachea  and  primitive  bronchi,  and  is  much  aggravated  by  breathing 

I  <^ld  air,  eating,  talking  and  the  lying  position.    Twenty  drops  of  the 

^iicture  in  four  ounces  of  water,  in  teaspoonful  doses  frequently  repeated, 
^^  the  method  of  administration  I  would  advise. 

Lach^sis  sometimes  relieves  after  the  failure  of  rumex. 
Sanguinaria.    Bronchitis  associated  with  a  good  deal  of  fever,  free 
^^Pectoration,  flushed  cheeks  and  afternoon  aggravation.    There  are 
dyspnoea,  burning  and  pressure  in  the  chest,  myalgic  pains,  or  articular 
P^itis  and  swelling. 
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Drosera.  Cough  of  a  spasmodic  character,  attended  by  *'  iwhoo] 
iDg,"  retching  and  vomiting,  is  met  as  a  persistent  condition  in  som 
adults,  especially  neurotic  women,  as  well  as  in  the  infectious  cough  c 
children,  and  in  many  instances  is  well  met  by  this  medicine. 

Apomorphia,  in  the  second  decimal,  grain  doses  repeated  every  on< 
to  three  hours,  sometimes  helps  dry  irritating  coughs  attended  by  gag- 
ging or  vomiting. 

Calcarea  carbonica  is  prescribed  upon  its  general  well-known  indica- 
tions and  proves  an  invaluable  medicine  in  the  course  of  most  cases  of 
chronic  bronchitis  in  feeble  children.  It  is  mor©  often  called  for  in 
rachitic  or  tuberculous  children,  or  in  those  manifesting  feebleness  of 
assimilative  power.  The  child  is  often  inclined  to  be  fat,  is  pale  and 
flabby,  sweats  much,  especially  about  the  head,  has  enlarged  lymphatics, 
enlarged  abdomen,  dry  light-colored  stools,  and  sometimes  an  oflFensive 
diarrhoea. 

Lycopodium.  Contrary  to  the  opinions  of  many,  lycopodium  is  an 
eflBcient  remedy  in  many  cases  of  chronic  bronchitis.  It  is  in  cases 
associated  with  phthisis,  various  pulmonary  affections,  and  the  gouty 
state,  that  its  administration  is  followed  by  the  best  results.  Acid  dys- 
pepsia, flatulency,  uric  acid  in  the  urine  and  constipation  are  conditions 
suggesting  its  use.  The  higher  dilutions  are  most  employed,  those  who 
do  not  have  confidence  in  the  activity  of  such  preparations  being  dis- 
posed to  avoid  the  remedy,  but  in  the  lower  triturations  lycopodium  is 
by  no  means  the  inert  remedy  which  many  suppose. 

SfulphuT.  Chronic  inflammation  of  the  mucous  membranes,  regard- 
less of  location,  calls  strongly  for  sulphur.  It  must  be  selected  upon  its 
general  indications,  which  are  well  laid  down  in  the  materia  medica,  but 
are  too  numerous  for  repetition  in  this  place.  Sulphur  should  be  con- 
sidered for  any  case  of  refractory  chronic  catarrh. 

Palaatilla.  Chronic  bronchitis  with  a  moist  cough  and  profuse  easy 
expectoration  of  yellowish  or  greenish  muco-purulent  matter,  especially 
when  developing  in  anaemic  females  who  are  troubled  with  menstrual 
disorders,  is  frequently  controlled  by  this  remedy.  Such  persons  may 
manifest  the  gouty  diathesis,  have  anorexia,  dyspepsia  with  bad-tasting 
eructations,  erratic  pains,  chilliness  and  mental  depression. 

Sepia  is  indicated  in  some  cases  of  chronic  bronchitis  in  women  who 
suffer  from  coexisting  uterine  disease,  congestion  of  the  portal  system 
and  its  results.  The  rich  collection  of  subjective  symptoms  belonging  to 
this  remedy  furnishes  groups  often  met  with  in  sufferers  from  chronic 
bronchitis. 

Silica  is  a  much-neglected  remedy.  For  phthisical  bronchitis,  with 
associated  cavities,  bronchiectasis,  highly  purulent  sputum,  fever  and 
profuse  general  night  sweats,  it  often  proves  a  capital  medicine.  Silica 
does  not  afford  much  relief  from  cough  which  is  in  excess  of  what  is 
required  for  expectoration. 
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Kali  bichr.  has  been  prescribed  mainly  upon  the  character  of  the 
expectoration,  which  is  of  an  exceedingly  stringy  character.  The  breath- 
ing may  be  wheezy,  the  patient  being  forced  to  sit  up  on  account  of  the 
choking  sensation.  Kali  carb.  is  preferable  when  there  is  a  marked  early 
morning  aggravation  (3  to  4  a.m.),  with  dyspnoea,  stitches  about  the 
chest  and  asthmatic  breathing.  The  cough  may  be  spasmodic,  attended 
by  gagging  or  vomiting,  and  with  inability  to  expectorate.  The 
cough  is  often  dry  with  stitches  in  the  sides.  Highly  characteristic 
indications  are  the  4  a.m.  aggravation,  oedema  beneath  the  eyebrows, 
weakness,  coldness,  emaciation.  Kali  carb,  is  better  suited  to  the  chronic 
form  of  bronchitis. 

Kali  hydr.  is  suitable  to  the  chronic  bronchitis  of  the  cachectic 
especially  of  the  syphilitic.  In  two  cases  of  chronic  bronchitis,  asso- 
ciated with  syphilitic  disease  of  the  lung,  its  use  was  followed  by  com- 
plete restoration.    It  is  often  necessary  to  give  this  drug  in  full  doses. 

Oaiuticum  has  not  proven  as  valuable  in  my  experience  as  observers 
of  the  past  have  recorded.  Hoarseness,  inability  to  expectorate  the 
secretion,  which  must  be  swallowed,  involuntary  urination  while  cough- 
ing, pains  of  a  rheumatic  character,  aggravated  by  every  change  in  the 
weather,  better  from  the  heat  of  the  bed,  the  gouty  constitution,  uric 
add  in  the  urine,  and  acid  dyspepsia,  are  the  more  important  symptoms 
and  conditions  calling  for  this  remedy. 

Chdidonium  is  little  used,  but  often  beneficial,  in  chronic  bronchitis 
associated  with  gastro-duodenal  catarrh,  various  affections  of  the  liver 
and  jaundice.  The  cough  is  spasmodic,  aggravated  in  the  morning,  and 
attended  by  rattling  and  free  expectoration,  which  is  dislodged  with 
diflSculty.  There  may  be  stitching  pains,  aggravated  by  deep  breathing 
and  motion,  and  the  various  symptoms  of  hepatic  disease. 

Benzoic  acid.  Chronic  bronchitis  in  gouty  individuals,  with  high- 
colored,  offensive  urine  or  asthmatic  symptoms.  I  have  had  good 
results  from  the  benzoaJte  of  lithium  and  benzoaJte  of  ammonium^  in  the 
chronic  bronchitis  of  dyspeptic  persons,  with  catarrh  of  the  urinary 
tract,  and  the  various  evidences  of  lithsemia. 

Hepar  gulph.  is  indicated  by  a  loose  cough,  which  is  aggravated 
at  night,  especially  in  the  morning  hours.  It  may  have  a  croupous 
8o\ind.  Expectoration  may  be  quite  free  and  muco-purulent,  or  there 
may  be  a  good  deal  of  rattling  with  but  little  expectoration.  The 
tendency  of  small  injuries  to  take  on  suppurative  action  is  a  valuable 
<iccessory  indication.  I  have  often  found  this  remedy  valuable-  in  the 
i^ronchitis  of  phthisis  when  administered  frequently  and  for  long 
Periods,  in  grain  tablets  of  the  pure  sulphide  of  calcium. 

Atropine  helps  some  cases  of  chronic  bronchitis  with  little  or  no 
^^pectoration,  cough  periodically  aggravated,  especially  at  night,  with 
^^matic  wheezing  breathing  during  the  paroxysms.     A  prominent 
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nervous  factor  is  usually  apparent.    In  frequently  repeated  doses  of  tl 
third  decimal  dilution  very  gratifying  results  have  been  obtained. 

The  arsenite  of  quinine  is  often  temporarily  valuable  in  chronic  broi 
chitis  with  free  expectoration,  not  much  useless  cough,  but  febrile  symj 
toms  manifesting  periodicity.  Tablets  of  the  second  decimal  trituratio 
are  the  best  medium  in  which  to  dispense  this  medicine. 

Baryta  iod.  I  have  found  fresh  triturations  of  this  medicine  usefu 
in  the  chronic  bronchitis  of  strumous  children,  especially  if  subjects  o 
tonsillitis  or  glandular  swellings. 

Cactus  grand,  has  relieved  persistent  bronchial  catarrh  when  asso- 
ciated with  heart  conditions  calling  for  this  medicine.  In  such  cases  the 
cardiac  condition  is  primary. 

Qmium  mac.  The  action  of  conium  upon  the  glandular  system  and 
the  resemblance  of  the  cough  characteristic  of  this  drug  to  that  produced 
by  the  pressure  of  enlarged  bronchial  glands  upon  the  pneumogastric, 
has  led  to  its  employment  for  cough  of  this  character.  My  own  experi- 
ence with  it  is  slight. 

Carbolic  addj  both  by  inhalation  and  internally,  is  of  the  first 
importance  in  chronic  bronchitis  attended  by  profuse  purulent  expecto- 
ration (foetid  bronchitis ;  bronchiectasis ;  phthisis). 

Natrum  sulphuricum.  For  chronic  bronchitis  in  persons  when  symp- 
toms are  aggravated  in  wet  weather.  Asthmatic  symptoms  may  attend. 
The  patient  is  inclined  to  sit  up  and  hold  the  chest  with  both  hands,  to 
lessen  annoyance  due  to  breathing  and  coughing. 

It  is  of  importance  in  all  cases  of  troublesome  cough  to  note  with 
care  the  time  of  aggravation,  if  such  exists,  not  so  much  for  the  purpose 
of  determining  the  appropriate  remedy,  although  this  is  important,  but 
rather  to  learn  the  cause  of  the  aggravation  and  adopt  preventive  meas- 
ures. It  will  prove  surprising  to  one  who  has  not  treated  cough  in  this 
critical  way  to  see  how  frequently  the  periods  of  increase  can  be  related 
to  fever,  exercise,  eating  too  much,  or  of  improper  food,  or  at  unsuitable 
hours;  imperfect  ventilation,  tobacco  smoke,  or  other  strong  odors;  the 
effort  of  disrobing,  particularly  in  a^  cooler  atmosphere  than  the  patient 
has  been  sitting  in ;  getting  between  cool  sheets,  too  much  talking,  etc. 
Medicines  are  inefficient  as  long  as  such  exciting  factors  are  allowed  to 
remain  operative. 

Opiates.  No  practice  can  be  worse  than  a  ready  resort  to  opiates  in 
the  treatment  of  cough,  and  yet  the  author  confesses  that  he  sometimes 
meets  cases  which  he  cannot  treat  satisfactorily  to  himself  without  a 
resort  to  them.  But  it  is  seldom  necessary  to  make  use  of  such  remedies 
long.  It  is  emphatically  for  the  early  stage  of  bronchitis,  before  secre- 
tion has  relieved  the  turgid  mucous  membrane,  that  opiates  are  most 
likely  to  be  demanded.  Of  all  forms  codeine  is  the  best.  It  can  he 
administered  in  doses  of  one-twentieth  to  one  quarter  of  a  grain. 
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Inholoium  ireal'mefnJt,    In  chronic  bronchitis  with  free  expectoration, 

eapocially  if  the  secretion  is  putrid,  the  employment  of  creasote,  eucalyptus, 

terebene  and  other  antiseptic  agents  by  inhalation  (as  recommended  in 

the  article  upon  pulmonary  phthisis),  should  be  considered.    Of  all  agents 

employed  for  this  purpose  creasote  is  the  most  important.    Care  should 

be  taken  to  secure  a  first-class  article  made  from  beechwood.    Such 

inhalations  will  also  frequently  give  relief  from  fatiguing  cough  with 

little  or  no  expectoration.    The  inhalation  should  be  continued  one  hour 

and  be  repeated  two  to  four  times  during  the  twenty-four  hours. 

BRONOHIEOTASIS. 

Beflnition. — A  dilatation  of  one  or  more  of  the  bronchial  tubes, 
which  may  be  general,  involving  an  entire  tube,  or  localized. 

History. — This  pathological  condition  never  occurring  as  a  primary 
disease,  escaped  recognition  in  the  midst  of  associated  morbid  changes 
until  it  was  observed  and  described  by  Laennec.  Since  his  day  but 
UtHe  has  been  observed  that  adds  to  the  knowledge  he  gave  us  concern- 
ing it. 

Etiology. — The  statement  above  made,  to  the  effect  that  bronchi- 
ectasis is  never  a  primary  clinical  entity,  requires  some  modification,  a 
modification  depending  upon  a  very  rare  contingency,  namely,  the  pres- 
ence of  dilatation  of  the  bronchi  as  a  congenital  condition.  Other  than 
this,  it  is  secondary  to  other  respiratory  diseases,  and  most  frequently  to 
chronic  bronchitis,  and  next  in  decreasing  order  of  frequency,  to  phthisis, 
catarrhal  pneumonia  of  children,  foreign  bodies  in  the  air  passages,  and 
pressure  of  tumors,  such  as  aneurism,  on  one  of  the  bronchi.  It  is  not 
uncommonly  associated  with  interstitial  inflammation  of  the  lungs.  It 
may  arise  ib  the  course  of  atelectasis  pulmonum. 

Pathology  and  Morbid  Anatomy. — Bronchiectasis  may  involve 
one  or  more  of  the  bronchial  tubes,  and  may  be  either  cylindrical  or 
saccular.    The  former  variety  includes  those  cases  in  which  the  enlarge- 
ment affects  the  tube  through  its  entire  length.    It  is  quite  uniform, 
extending  even  to  the  terminus  of  the  tube  immediately  beneath  the 
pleura;  it  may  even  happen  that  the  tube  increases  in  calibre  as  it 
descends.    The  calibre  of  the  affected  tubes  may  be  very  irregular,  made 
80  .by  fibrous  bands,  trabeculse  and  thickening  of  the  bronchial  walls. 
This  last-named  condition,  thickening  of  the  bronchial  walls,  is  the 
ordinary  one  in  the  cylindrical  variety.    The  medium-sized  and  smaller 
tubes  are  generally  the  ones  involved.    Cylindrical  bronchiectasis  may 
^il  of  recognition  at  the  autopsy  because  of  the  dilated  tubes  being 
mistaken  for  the  normal  tubes  of  large  calibre.    This  error  need  not 
^nse  if  care  is  taken  to  note  the  size  of  the  tube  into  which  it  opens  and 
^  institute  comparisons  with  the  same. 

The  sacculated  variety  of  bronchiectasis  appears  as  localized  enlarge- 
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ments  at  the  extremities  of  or  along  the  course  of  the  tubes.  The  walls 
of  the  bronchi  are  thinned  within  the  dilated  area.  The  dilartAtions 
are  usually  multiple,  and  range  in  size  up  to  that  of  an  orange. 

The  mucous  membrane  in  the  cylindrical  variety  is  thickened,  catax- 
rhal  and  covered  with  a  muco-purulent  discharge.  It  is  readily  broken 
down.  In  sacculated  bronchiectasis  the  mucous  membrane  presents  a 
smooth y  shining  appearance  and  is  thinned,  owing  to  the  stretching  to 
which  it  has  been  subjected. 

Dilatations  of  the  bronchial  tubes  usually  form  as  the  result  of  .the 
mechanical  effect  of  expiratory  efforts,  as  in  coughing,   upon    tubes 
already  weakened  by  disease.    The  accumulation  of  secretion  in  long- 
standing pulmonary  diseases  also  tends  to  favor  the  condition  in  the 
same  way,  and,  in  addition,  the  retained  matters  produce  local  changes 
by  soakage.     When  bronchiectasis  is  secondary  to  interstitial  pneumonia 
and  atelectasis,  however,  it  is  the  result  of  traction  on  the  bronchial 
walls  by  cirrhotic  lung  tissue  and  collapse  of  the  pulmonary  vesicles. 
This  view,  however,  is  antagonized  by  Grainger  Stewart,  who  says  that 
the  first  condition  necessary  is  one  of  atrophy  of  the  bronchial  tissues, 
and  that  fibroid  changes  in  the  lungs  frequently  follow  therefrom.     The 
pressure  of  air  in  the  tubes  can  then  produce  the  dilatation. 

The  mucous  membrane  of  the  dilated  bronchi  sometimes  ulcerates ; 
in  fact,  it  may  become  the  seat  of  tubercular  ulceration.    A  necrotic 
surface    may  be  formed,  the  destructive    process  extending  entirely 
through  the  affected  part  and  into  the  parenchyma  of  the   lung;    a 
cavity  is  thus  formed,  the  walls  of  which  consist  partly  of  bronchial  and 
partly  of  lung  tissue.    The  recognition  of  the  dilated  bronchi  is  readily 
made  post-mortem.    The  cut  surfaces  of  the  lungs  disclose  numerous 
tubular  orifices,  which  may  be  readily  opened  with  the  scissors.    Some- 
times bands  of  connective  tissue  traverse  the  walls  of  the  dilated  tube. 
The  sacculated  bronchiectases  appear  as  small  cavities  with  walls  of 
bronchial  mucous  membrane.    Fagge  describes  the  latter  as  like  small 
saucers  in  the  midst  of  the  lung  substance. 

Hamilton  believes  that  many  cases  arise  from  inhalation  of  dust  and 
foreign  bodies  in  a  fine  state  of  subdivision.  He  says  that  these  particles 
''first  penetrate  through  the  infundibula,  air  vesicles  and  smallest 
bronchi,  and  from  these  they  are  poured  into  certain  of  the  peribron- 
chial lymphatics,  but  mostly  into  the  larger  lymphatics  around  the 
arteries.  From  the  peri- vascular  lymphatics  they  run  into  the  lobular 
septa,  from  this  to  the  deep  layer  of  the  pleura,  and  finally  into  the 
bronchial  glands."  A  large  amount  of  fibrous  tissue  is  formed,  the 
cicatrization  of  which  results  in  irregular  dilatation  of  the  tubes. 

By  some  pathologists  a  relation  between  pleurisy  and  bronchiectasis 
is  traced.  * 

Symptomatology. — Many  of  the  symptoms  attending  bronchiectasis 
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ai^  dependent  upon  the  primary  malady,  e,g.,  chronic  bronchitis,  phthisis, 
^tc,  as  the  case  may  be.»   The  supervention  of  bronchial  dilatation  upon 
one  of  these  diseases  results  in  intensification  of  its  symptoms,  although 
^hen  the  dilatation  of  the  tubes  is  of  but  mild  degree  there  may  be  no 
cAinical  phenomena  to  suggest  its  presence.    In  marked  cases  there  are 
alirays  symptoms  which  suggest  the  presence  of  bronchiectasis,  which 
are  found  especially  in  the  character  of  the  cough  and  expectoration. 
From  the  description  of  the  morbid  anatomy  of  bronchiectasis  it  will 
be  readily  understood  that  it  is  not  only  possible  but  very  easy  for 
the  maco-pus  to  collect  in  the  dilated  parts  until  the  same  are  filled 
and  ready  to  overflow  healthy  structures.     This  fact  impresses  itself 
on  the  cough  and  expectoration.    For  hours  the  patient  experiences  no 
trouble  until  the  healthy  mucous  membrane  is  irritated  by  the  bron- 
chial accumulation,  which,  coming  in  contact  with  it  by  overflowing  the 
retaining  walls,  or  by  reason  of  a  change  in  position,  violent  coughing 
ensues  with  expectoration  of  large  quantities  of  very  foetid  sputum.    For 
reasons  which  are  apparent,  cough  and  expectoration  are  freer  in  the 
morning.    The  sputum  is  grayish  or  grayish-brown  in  color.    Osier 
describes  it  as  having  a  ''  peculiar  acid,  sometimes  foetid  odor.    Placed 
in  a  conical  glass  it  separates  into  a  thick  granular  layer  below  and  a 
thin  mucoid  intervening  layer  above,  which  is  capped  by  a  brownish 
froth."    Microscopically  the  sediment  is  found  to  consist  of  pus  cor- 
puscles, the  crystals  of  fatty  acids,  and  when  ulceration  has  taken  place, 
crystals  of  hsematoidin  and   elastic  fibres.    The  fat  crystals  are   not 
characteristic  of  this  condition,  however,  but  are  present  in  any  discharge 
of  unhealthy  pus  from  the  lung.    They  appear  as  needles,  single  or  in 
groups.    Von  Jaksch  has  found  them  in  masses  expelled  from  the  ton- 
sillar crypts.    They  must  not  therefore  be  looked  upon  as  of  much 
importance. 

Fhyidcal  Signs. — ^The  physical  signs  of  bronchiectasis  are  by  no 
means  constant  or  positive.  The  presence  of  larger  rfi,les  in  a  portion  of 
the  lung  than  the  normal  calibre  of  the  tubes  there  situated  would 
permit,  is  suggestive.  Then,  too,  signs  differ  according  to  the  position  of 
the  dilatation,  the  condition  of  the  surrounding  lung  substance,  and  the 
quantity  of  secretion  within  the  cavity.  Large  saccular  dilatations  pre- 
sent signs  very  closely  simulating  those  of  phthisical  cavities.  They  are 
usually  situated  at  the  base  of  the  lung,  and  are  unilateral. 

Diagnoflds. — The  character  of  the  expectoration  in  connection  with 
its  periodical  expulsion,  constitutes  the  strongest  evidence  of  the  existence 
of  bronchiectasis.  Phthisis  is  the  complaint  commonly  mistaken  for  it. 
At  times  a  differential  diagnosis  may  be  impossible.  The  apices  of  both 
lungs  are  usually  involved  in  phthisis.  Stokes  calls  attention  to  the 
importance  of  studying  the  progress  of  the  physical  signs.  In  phthisis, 
we  have  first  dulness,  then  cavity;  in  bronchiectasis,  first  cavity,  then 
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dulness.  Microscopic  examination  of  the  sputa  may  afford  some  ai< 
tubercle  bacilli  being  present  in  phthisis  and  absent  in  bronchiectasi: 
but  the  latter  is  often  associated  with  phthisis. 

Prognosis. — The  prognosis  depends  not  so  much  upon  the  bron 
chiectasis  as  upon  the  degree  of  development  of  associated  lesions 
Naturally,  this  condition  adds  to  the  seriousness  of  the  primary  diseas4 
whatever  it  may  be.  Bronchiectasis  is  not  inconsistent  with,  a  lon^ 
period  of  life. 

Treatment. — ^The  treatment  of  bronchiectasis  is  that  of  the  causative 
pathological  condition.    It  is  useless  to  expect  to  cure  the  dilated  bronchi, 
or  even  to  arrest  the  morbid  process  unless  causative  indications  are 
considered.    To  allay  cough  by  sedatives  when  the  dilatations  are  filled 
with  an  offensive  accumulation,  is  in  the  highest  degree  irrationai; 
rather  do  what  we  can  to  promote  the  cough  and  keep  the   diseased 
tissues  clean.    "  Coughing  down  hill "  has  been  recommended  in  high 
terms.    The  patient  is  directed  to  assume  a  position  such  that  the  body 
assumes  a  steady  decline,  the  head  and  shoulders  being  lowest,  a^.,  the 
legs  and  abdomen  resting  on  a  couch  while  the  head  and  shoulders  hang 
over  the  end  and  near  the  floor.    Coughing  in  this  position  secures  the 
aid  of  gravity  in  the  expulsion  of  the  sputum. 

The  use  of  antiseptics  locally  may  be  necessary  in  some  instances  to 
relieve  the  foetid  expectoration.  Of  these,  creasote,  carbolic  acid,  and 
permanganate  of  potash  may  be  used  as  inhalations,  sprays,  etc.  In 
irremediable  cases  surgical  measures  have  been  recommended  and  prac- 
tised, although  they  offer  but  slight  hope.  Grainger  Stewart  employs 
intratracheal  injections.  The  proportions  he  uses  are :  Menthol,  10  parts; 
guaiacol,  2  parts ;  olive  oil,  88  parts.  Of  this  one  drachm  is  injected  into 
the  trachea  twice  daily,  \^ith  the  result  of  causing  rapid  diminution  of 
foetor  and  improving  all  the  symptoms. 

The  remedies  indicated  in  these  cases,  the  reader  will  readily  sur- 
mise, are  those  suggested  by  the  symptoms  of  the  primary  condition,  for, 
from  a  pathological  standpoint,  there  is  no  place  for  homoeopathy  in  the 
treatment  of  a  bronchiectasis  per  Be.  The  remedies  recommended  under 
phthisis  pulmonum  and  bronchitis  will  always  need  consideration. 
Meyhoffer  has  especially  praised  sulphury  stannum,  and  ccdcarea  as  efficient 
when  the  bronchial  tubes  are  dilated.  The  symptomatologies  of  these 
drugs  and  experience  bear  testimony  to  the  value  of  his  recommenda- 
tions. Carbo  vegetabUis  and  sUicea  justly  enjoy  professional  favor.  I 
have  had  the  best  results  from  the  use  of  stannum  iod.,  2x,  and  hepar 
sulphur  in  material  doses. 

ASTHMA. 

Definition. — Asthma  is  a  generic  term,  being  applied  with  qualifying 
words  to  a  variety  of  conditions,  in  which  dyspnoea  is  the  most  prominent 
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1.  The  present  tendency  is  to  restrict  the  use  of  the  word  asthma 
»rm  known  as  bronchial  or  nervous  asthma,  which  is  an  affection 
otic  origin,  represented  by  attacks  of  dyspnoea,  due  to  spasm  of 
cular  muscular  fibres  of  the  bronchi,  and  probably  also  of  the 
tory  muscles,  and,. in  some  cases,  or  perhaps  in  some  degree  in 
es,  hyperaemia  of  the  bronchial  tubes.  Attacks  are  excited  by  a 
r  of  agencies  capable  of  direct  irritation  of  the  mucous  membrane 
bronchial  tubes,  and  by  reflex  irritation  from  some  distant  organs, 
tiology. — Writers  are  nearly  a  unit  in  the  view  that  asthma  is  a 
ds.  The  most  prevalent  theory,  that  propounded  originally  by 
J.  B.  Williams,  of  London,  is  that  the  attacks  are  the  immediate 
of  spasm  of  the  circular  muscular  fibres  of  the  smaller  bronchi, 
edisposing  cause  consisting  of  a  morbid  sensitiveness  of  the  nerv- 
pparatus  of  the  lungs..  Recently  certain  authors  (prominently, 
>e  and  Weber)  have  ascribed  the  attacks  to  hypersemia,  and  specif- 
to  a  turgescence  of  vaso-motor  origin.  Kruse  has  recently  attributed 
a  to  a  morbid  condition  of  the  bronchioles  themselves,  claiming 
reatment  directed  to  alteration  of  supposed  sympathetic  organs  has 
>st  instances  failed.  Ourschman  found  in  the  sputum  of  persons 
ingfrom  asthma  grayish  or  grayish-yellow  tough  threads  or  spirals. 
threads  are  often  wound  around  each  other  many  times.  They 
und  in  the  minute  bronchial  tubes,  and  are  supposed  to  represent 
jial  form  of  bronchitis,  but  are  not  peculiar  to  asthma,  as  Vierordt 
them  iu  croupous  pneumonia,  and  Escherich,  in  plastic  bronchitis. 
ided  observations  by  Schmidt  revealed  fibrin  in  the  sputum  of 
cases.  This  observer  believes  the  spirals  to  be  due  to  the  whirling 
;  air  during  violent  coughing  or  long  paroxysms  of  dyspnoea.  It 
\  probable  that  these  three  conditions,  i,  c,  muscular  spasm,  hyper- 
and  catarrh,  may  each  be  factors  in  some  degree  in  different  cases, 
lat  there  is  often  no  evidence  of  catarrh,  and  from  the  sudden  onset 
ery  rapid  relief  which  occurs  in  some  cases  of  asthma,  that  hyper- 
can  hardly  be  considered  as  the  cause  of  the  attack.  The  influ- 
Df  uric  acid  in  causing  asthma  is  being  advocated  by  Haig  and 
3.  The  reflex  origin  of  asthma  has  been  much  studied  in  recent 
,  with  the  result  of  learning  that  it  may  be  excited  by  disor- 
)f  most  organs  and  regions  of  the  body,  more  especially,  however, 
sorders  of  the  abdominal  and  pelvic  viscera.  We  have  elsewhere 
ed  to  the  prominent  influence  of  nasal  and  naso-pharyngeal 
s,  as  well  as  of  enlargement  of  the  tonsils.  Irritation  of  the  nasal 
us  membrane  with  pulverized  ipecac  and  other  irritating  substances 
cause  an  attack  of  asthma.  Heredity  exercises  some  influence. 
)tic  "  well-to-do "  families  produce  most  asthmatics.  Rachitic, 
lIous,  syphilitic  and  anaemic  persons  also  seem  to  be  predisposed, 
lales  are  more  often  attacked  than  females.    The  disease  is  quite 
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frequent  even  in  early  childhood,  although  most  cases  develop  between 
the  years  of  adolescence  and  middle  life.     Cold    damp   changeable 
weather  is  an  exciting  cause ;   the  especial  prevalence  of  the   disease 
is,  therefore,  during  the  cold  months  of  the  year.     Irritation    of   the 
pneumogastric  nerves  by  tumors,  swollen  lymphatic  glands,  etc.,  and 
especially  enlargement  of  the  bronchial  glands  in  children,  are  occa- 
sional causes.     A  relationship  between  asthma  and  skin  diseases  has 
been  apparent  to  some.    Most  extraordinary  and  curious  are  some  of  the 
exciting  causes  of  asthma.    Certain  odors,  as  of  some  flowers,  animals, 
etc.,  may  cause  an  attack  in  asthmatic  individuals,  while  others  are 
asthmatic  only  after  smelling  a  given  gdor.    Some  are  relieved  by  a 
residence  in  the  smoky,  dusty  city,  while  others  are  better  in  the  country. 
Mental  perturbation  even  may  develop  an  attack.    After  long  continu- 
ance of  the  disease  the  bronchitis  attending  the  emphysema  which  has 
been  developed,  becomes  an  exciting  cause,  partially  through  the  greater 
sensitiveness  of  the  patient  to  climatic  influences. 

Dyspnoea  of  an  asthmatic  type  occurs  as  a  sequence  of  heart  disease, 
especially  of  mitral  insufficiency,  and  also  of  certain  toxcemic  conditions, 
such  as  uraemia,  gout,  etc. 

Symptoms. — Asthmatic  attacks  consist  of  paroxysms  of  dyspnoea, 
which,  in  typical  cases,  are  truly  intermittent,  and  which  more  often 
occur  at  night.  Prodromes  are  occasionally  present,  but,  in  the  majority 
of  cases,  the  patient  retires  in  his  accustomed  health  to  awaken  within 
a  few  hours  with  difficult  breathing  which  more  or  less  rapidly  assumes 
the  characteristics  of  this  well-known  disease.    At  the  height  of  the  attack 
the  distress  is  great.  The  extraordinary  muscles  of  respiration  are  called 
into  active  use.    Expiration  is  especially  interfered  with,  consequently 
there  is  a  long,  difficult,  wheezy  expiratory  effort.    The  respirations  are 
not  increased  in  frequency.    The  face  is  pale  and  may  soon  become 
cyanotic,  and  the  appearance  one  of  anxiety.    Speech  is  in  monosylla- 
bles.   The  extremities  are  cool  and  a  clammy  sweat  may  cover  the  body. 
At  first  there  is  a  dry  cough,  which,  later,  is  accompanied  with  expectora- 
tion which  is  raised  with  difficulty.    Besides  the  spirals  of  Curschmann, 
there  are  found,  upon  microscopical  examination  of  the  sputum,  crystals 
resembling  a  "  double  pyramid  "  (Leyden's  asthma  crystals).    A  similar 
crystal  has  been  described  as  present  in  leucocythaemic  persons  (Charcot; 
Neumann).    These  asthma  crystals  have  been  discovered  in  phthisis,  as 
well  as  in  various  forms  of  bronchitis,  in  empyema,  and  in  the  semen. 

After  the  obstruction  to  breathing  seems  to  have  reached  an  unen- 
durable degree  the  patient  begins  to  breathe  with  a  little  more  ease, 
coughs  more  and  easier,  and  may  soon  fall  asleep,  perhaps  to  awaken 
with  a  second  attack,  or  relief  may  continue  until  the  following  night,  or 
even  longer.  Upon  inspection  one  is  at  once  impressed  by  the  violent 
muscular  efibrts  and  the  proportionately  slight  expansion  of  the  chest. 
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tercostal  spaces  are  distended  and  the  entire  chest  is  apparently 
itually  enlarged,  as  shown  by  comparative  measurements.  The 
*agm  is  depressed,  tense  and  moves  but  slightly.  If  the  percussion 
s  altered,  it  is  hyper-resonant.  This  is  always  true  in  cases  of 
itanding,  which  have  developed  emphysema.  Auscultation  reveals 
kening  or  absence  of  vesicular  respiration,  and  rftles  of  all  kinds  in 
dance.  These  are  more  marked  during  expiration.  Early  in  the 
k  they  are  dry,  later,  as  relief  approaches,  they  become  moist.  The 
ior  and  anterior  borders  of  the  lungs  are  carried  downward  and 
ird,  the  border  of  cardiac  dulness  being  correspondingly  dimin- 
1.    The  liver  is  depressed,  as  may  be  readily  discovered  upon  percus- 

These  physical  changes  are  due  to  the  distended  state  of  the  lungs. 
I  relief  there  is  a  rapid  restoration  to  normal  relationships,  but  with 
lently  repeated  attacks  the  abnormal  condition  becomes  a  perma- 
e,  due  to  the  development  of  emphysema.  During  attacks  the 
t's  sounds  are  enfeebled,  this  being  a  result  of  the  interposition  of 
!  than  a  normal  amount  of  lung  tissue  between  the  heart  and  the 
i  wall. 

Prognosis. — The  course  of  asthma  varies  greatly.  No  matter  what 
haracter  and  circumstances  of  the  early  attacks,  one  cannot  prognos- 
e  with  any  certainty  the  future  of  a  case.  The  asthma-like  paroxysm 
d  in  the  child,  apparently  due  to  cold  or  other  ordinary  causes,  may 
be  beginning  of  a  life  of  suflFering.  In  others  a  violent  form,  and 
when  continued  for  a  time,  may  be  followed  by  complete  restora- 

There  is  possibility  of  control  and  recovery  before  the  lungs  and 
t  are  organically  involved,  and  even  after  that  event  the  attacks  may 
;,  sometimes  spontaneously.  The  use  of  various  powerful  remedies, 
;her  given  internally  or  locally  by  inhalation,  as  in  "  smoking,"  etc., 
-ejudicial  to  recovery.  Hope  of  recovery  depends  much  upon  the 
re  of  any  primary  aflfection  which  may  be  present.  Death  rarely 
rs  during  the  paroxysm,  but  rather  from  chronic  sequential  aflfec- 
5, such  as  emphysema  and  the  consecutive  cardiac  changes,  the  latter 
ng  to  obstructed  circulation. 

Treatment. — Douglas  Powell  truly  says  that  "  there  is  no  disease  so 
Qsively  quacked,  for  asthmatics  are  often  of  nervous  type,  with  little 
I,  many  friends  and  much  credulity."  In  every  case  of  asthma 
t  exhaustive  search  must  be  made  to  discover  the  cause,  and  then  to 
ress  treatment  to  the  same,  at  the  same  time  religiously  avoiding 
use  of  powerful  remedies  in  vogue  because  they  aflford  such  imme- 
e  relief.  Goodhart,  in  his  admirable  Harveian  lectures  upon  the 
mmon  Neuroses,"  referring  to  asthma,  says :  "  When  I  study  this 
ase  in  a  comprehensive  way  it  seems  to  me  as  nearly  certain  as  can 
:iat  it  is  the  direct  result  of  cultivation,  and,  in  its  worst  forms,  often 
it  methods  of  treatment.    Asthma  can  be  nursed  into  a  very  terrible 
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disease,  and  often  is  so."    Out-door  life,  change  of  residence  if  necessary, 
well  ventilated  and  well  lighted  apartments,  the  regular  use    of  cold 
sponge  bathing,  proper  exercise  and  food,  light  evening  meals,  and  a 
most  careful  study  of  the  digestive  organs,  disorder  of  which    almost 
always  excites  the  asthmatic  paroxysms,  and  everything  tending  to  im- 
prove nutrition,  should  be  employed  in  the  early  stages  of  the   disease. 
These  suggestions  are  so  trite,  however,  that  they  receive  little  attention 
from  most  practitioners,  or  indeed  from  the  patient.  Several  cases  I  have 
known  to  experience  great  or  entire  relief  as  long  as  they  lived  in  certain 
climates,  especially  upon  some  of  the  high,  dry  western  plains.     This  is 
contra-indicated  if  emphysema  and  heart  trouble  exist.    A  small  per- 
centage does  better  at  the  seashore,  or  from  a  sea  voyage.    Knise  has 
recently  emphasized  the  value  of  sea  air,  ascribing  the  good  influence  to 
the  density  of  the  air,  the  absence  of  dust  and  the  higher  percentage  of 
moisture.     A  **  rest-treatment "  has  proven  useful  in  broken-down  indi- 
viduals, and  proper  diet  and  methods  of  exercise  in  uric  acid   cases. 
Sedative  and  anti-spasmodic  remedies  should  be  avoided,  but  this  is  not 
always  possible,  as  the  patient  may  have  been  addicted  to  their  use  for  a 
long  time,  prior  to  coming  under  treatment;  or  the  case  may  have 
proven  incurable  under  the  best  treatment,  when  anything  may  be  done 
to  relieve.  Fumes  of  nitre,  stramonium,  chlorate  of  potassium,  or  tobacco, 
combined  variously,  are  in  common  use,  and  often  are  very  eflBcient  in 
giving  temporary  comfort.     Nothing  better  can  be  said  of  chloroform, 
nitrite  of  amyl,  iodide  of  ethyl,  nitrite  of  sodium,  nitro-glycerin,  large 
doses  of  chloral,  or  hypodermic  injections  of  morphia,  the  latter  being 
generally  rated  as  the  most  certain  means  of  relief     Coffee  is  by  some 
considered  preferable  as  a  stimulant  when  such  is  required. 

In  order  to  determine  the  value  of  a  treatment  it  is  necessary  to 
begin  such  before  the  disease  is  fully  established,  and  especially  before 
the  abuse  of  sedative  drugs.  A  wide  range  of  medicines  must  be  con- 
sulted, as  successful  treatment  cannot  be  conducted  with  a  few  specifics. 

The  attacks  may  often  be  modified  by  homoeo'pathic  remedies,  promi- 
nently by  ipecac.,  arsenicum,  grinddia,  bryonia,  and  nux  vomica,  prescribed 
according  to  symptoms. 

The  bisfidphate  of  quinine  has  repeatedly  proven  usefiil  in  purely  neu- 
rotic cases.  The  lower  triturations  or  grain  pills,  three  times  daily,  have 
been  most  used.  I  practically  cured  with  quinine,  i.  e.,  brought  about  a 
gradual  and  finally  complete  cessation  of  the  paroxysms  for  six  years, 
or  until  death  from  apoplexy,  a  case  of  twenty  years*  standing.  There 
were  associated  with  the  asthma  a  highly  neurotic  stomach  and  emphy- 
sema with  weak  heart. 

Aconite  is  recommended  for  fresh  cases  due  to  atmospheric  causes, 
even  if  bronchitic  symptoms  are  present.  Ipecac,  is  preferable  if  bron- 
chial secretion  has  developed.    Lobelia  if  the  origin  of  the  attack  is  clearly 
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stomach.  Cuprum  and  hydrocyanic  add  are  called  for  in  the  purely 
ic  cases  (Hughes).    Jousset  has  found  aambucus  suflBcient  in  some 

'Tyonia  has  been  found  useful  when  the  patient  has  stitches  in  the 
md  to  this  symptom  Jousset  adds,  vomiting.  Personally  I  have 
t  in  young  subjects  when  asthma  has  been  associated  with  well- 
ed catarrhal  bronchitis. 

lemedies  for  use  during  the  interparoxysmal  period  should  be 
ed  with  great  care  and  their  administration  persisted  in.  Among 
nost  important  of  this  class  are  nux  vomica,  arsenicum,  kali  hyd., 
itr,  and  iodine. 

jold  causes  marked  dyspnoea.  Its  preparations  should  therefore  be 
ed  carefully.  Chloride  of  gold  and  sodium,  second  decimal  dilution, 
icacious  in  some  cases  occurring  in  highly  neurotic  individuals  who 
)lain  of  many  subjective  symptoms.  The  iodide  of  gold  has  also 
I  some  good  results,  but  its  sphere  is  not  yet  defined. 
Recent  experiences  with  the  arsenite  of  copper  have  convinced  me  that 
a  remedy  of  exceptional  value  in  the  ordinary  type  of  bronchial 
na.  One  case  of  about  eight  years'  standing  was  promptly  relieved 
all  symptoms  disappeared  within  a  few  weeks.  The  patient  was  a 
otic  woman  thirty-five  years  of  age.  The  oppression  was  constant, 
mbject  to  occasional  severe  aggravations  for  a  few  weeks. 
Torstensson,  in  his  interesting  report  of  four  hundred  cases  of  asthma 
te  Fifth  Swedish  Congress,  states  that  he  found  in  every  case  swell- 
}f  the  superior,  and  often  of  the  inferior,  turbinated  bodies.  For  the 
3val  of  pressure  and  irritation  he  employed  chromic  acid  applied 
probes  provided  with  hollow  balls  at  the  end.  Superfluous  acid  was 
Dved  with  cotton  and  the  nose  plugged  for  some  hours.  Between  the 
erizations  antiseptic  sprays  were  employed.  Cures  frequently  followed 
1  five  or  six  applications.  In  some  cases  a  course  of  "hardening"  of 
ikin  by  means  of  baths  proved  helpful. 

Galvanism  may  be  useful  as  a  part  of  an  interparoxysmal  treatment. 
•e  should  be  daily  applications  for  fifteen  minutes,  of  a  current  as  strong 
e  patient  can  comfortably  bear.  According  to  my  own  method  one 
rode  should  be  three  or  four  inches  wide  and  long  enough  to  surround 
best,  the  other  should  be  applied  to  the  lines  of  the  pneumogastric 
3s  in  the  neck  and  to  the  upper  spine.  The  former  shoqld  be  occa- 
lly  shifted  from  the  level  of  the  epigastrium  upward, 
ro  check  violent  attacks,  Dieulafoy  recommends  a  solution  of  cocaine 
20)  applied  to  the  nasal  fossae  at  the  beginning  of  the  attack.  He 
rs  moistened  cotton,  placed  as  far  back  as  possible.  If  this  is  un- 
ssful  the  patient  is  to  breathe  freely  six  to  twelve  drops  of  pyridin 
a  handkerchief.  As  a  last  resort  morphine  may  be  given  hypoder- 
ally. 
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BRONOHO-PNEUMONIA. 

Synonyms. — Acute  catarrhal  pneumonia ;  lobular  pneumonia. 

Definition. — A  bilateral  inflammation,  attacking  the  lobules  of  the 
lungs,  being  a  secondary  process  following  bronchitis  of  the  smaller  tubes, 
the  exciting  agent  entering  and  being  diflfused  by  the  bronchi. 

Etiology. — Broncho-pneumonia  is  probably  almost  invariably  con- 
secutive to  bronchial  inflammation  or  obstruction,  generally  both,  as 
inflammation  of  the  smaller  bronchi  is  usually  attended  by  marked 
.  evidences  of  obstruction.    The  alveoli  are  involved  through  extension 
of  the  inflammatory  process  from  the  bronchi  by  continuity  of  surface, 
or  as  the  result  of  the  irritating  influence  of  inhaled  secretion,  or  it  may 
supervene  in  atalectatic  lung  tissue.    In  but  a  minimum  of  cases  is  the 
alveolar  change  developed  at  the  same  time  and  as  the  result  of  the 
action  of  the  irritant  causing  the  bronchitis.    Age  is  a  most  important 
element  in  the  etiology,  the  great  majority  of  cases  occurring  in  infants 
and  those  advanced  in  life,  more  particularly  in  the  latter  when  the  con- 
stitution has  been  undermined  by  disease.    Not  infrequently  it  is  an 
accompaniment  or  sequence  of  many  of  the  specific  infectious  diseases, 
especially  of  measles,  smallpox.'^ertuss^p.  influenza,  diphtheria,  whooping 
cougl^.  etc.    Any  of  the  predisposing  causes  of  bronchitis  favor  broncho- 
pneumonia, particularly  anti-hygienic  conditions,  improper  nourishment, 
the  debilitated  state  following  upon  many  diseases,  and  a  long-retained 
recumbent  position.    Irritants  of  various  sorts  taken  into  the  bronchial 
tubes  by  aspiration  may  excite  broncho-pneumonia,  e,  g,,  fine  particles  of 
steel  or  stone,  secretions  from  the  upper  air-passages,  and  various  micro- 
organisms, notably,  the  tubercle  bacillus. 

Pathology  and  Morbid  Anatomy.— The  morbid  changes  in 
broncho-pneumonia  are  found  to  be  confined  to  groups  of  air  cells  (lob- 
ules), scattered,  as  a  rule,  through  both  lungs ;  but,  in  consequence  of 
the  involvement  of  adjacent  lobules,  considerable  tracts  of  lung  tissue 
may  become  consolidated,  even  to  the  extent  of  an  entire  lobe.  These 
consolidated  tracts  appear  to  the  naked  eye  as  nodules  of  various  sizes, 
varying  in  color  from  a  light  rod  to  a  bluish  where  large  tracts  of  tissue 
are  involved.  They  may  become  pale  (bloodless),  firm,  and  dry,  and 
resemble  the  lung  of  '()neumonitis  in  the  stage  of  purulent  infiltration. 
The  nodules  are  friable,  and  if  cut  or  pressed  exude  a  reddish  fluid,  or 
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a  small  quantity  of  dark  blood.  The  points  or  tracts  of  consoli- 
ire  each  surrounded  to  a  varying  extent  by  congestion,  oedema, 
iphysema,  the  two  former  conditions  especially  being  marked 
;he  pneumonic  attack  has  been  of  considerable  intensity.  The 
ial  alterations  are,  in  the  main,  those  described  in  the  article  on 
itis.  Bronchiectasis  is  common,  a  dilated  tube  being  often  found 
centre  of  a  nodule.  The  secretion  is  found  to  fill  many  of  the 
r  tubes,  being  purulent  in  character,  and  frequently  tenacious,  due 
rich  cellular  character.  At  times  the  secretion  is  inspissated. 
copical  examination  of  the  lung  in  broncho-pneumonia  shows  the 
!  to  be  one  of  catarrhal  inflammation,  the  predominant  elements 
epithelial  cells  with  well-marked  nuclei.  In  broncho-pneuifionia, 
pneumonic  fever,  we  distinguish  three  stages  in  the  pathological 
5,  although,  in  the  former  disease,  they  are  not  so  clearly  defined  as 
latter.  The  first  stage  is  characterized  by  vascular  engorgement. 
ir-vesicles  contain  fluid,  serous  or  purulent  in  character,  or  both. 
corpuscles  in  considerable  numbers  may  be  present.  The  alveolar 
ium  is  swollen  and  granular,  and  desquamation  is  in  progress, 
lis  existing  in  the  fluid  exudate.  According  to  Rindfleisch  and 
there  is  an  active  proliferation  of  the  epithelium.  In  some  cases, 
?squamation  progresses  to  its  full  extent  (developing  the  second 
without  any  great  amount  of  the  liquid  exudate  preceding  or 
)anying  it.  The  second  stage  is  one  of  complete  consolidation, 
eoli  being  packed  with  the  desquamated  epithelium,  pus  cells  and  a 
I  blood  corpuscles.  Contrary  to  the  assertions  of  many  writers, 
hor  has  found  a  small  amount  of  fibrillated  fibrin,  particularly  in 
[inning  a  rapid  course  after  measles.  The  third  stage  differs  in 
ter  according  to  the  course  of  the  disease.  If  favorable,  the  cellu- 
tents  undergo  fatty  degeneration,  transformation  and  absorption, 
jctoration,  with  a  final  restoration  of  the  alveolar  epithelium.  In 
I,  resolution  occurs.  If  unfavorable,  cheesy  degeneration,  inter- 
)neumonia,  abscess,  gangrene,  etc.,  may  result.  Pleurisy  is  a  not 
ent  complication,  occurring  especially  in  cases  in  which  the  nod- 
i  near  to  the  surface  of  the  lung,  the  pleura  over  such  points  being 
I  with  a  layer  of  lymph.  According  to  Jiirgensen  (corroborated 
ge),  the  inflammatory  process  occasionally  spreads  to  the  connect- 
ue  uniting  the  lobules,  leading  to  the  development  of  grayish 
which  can  be  seen  intersecting  each  other  on  the  cut  surface  of 
an.  Atelectasis  is  commonly  associated  with  broncho-pneumonia 
Iren.  The  lesions  of  broncho-pneumonia  not  infrequently  become 
lous. 

mptoms. — The  symptomatology  of  acute  broncho-pneumonia 
considerably  in  different  cases,  and  the  variation  is  governed 
ly  by  its  intensity  and  duration.     The  early  symptoms  of  the 


Digitized  by  ^ 


)gle 


272 


BRONCHO-PNEUMONIA, 


average  attack  are  essentially  such  as  are  found  and  already  described  in 
speaking  of  bronchitis  aflfecting  the  smaller  tubes.    This  is    readily 
understood  in  view  of  the  statement  already  made  that  the  inflamixiatory 
process  in  the  parenchyma  of  the  lung  is  invariably  secondary    to   a 
capillary  bronchitis.    It  is  diflBcult  to  determine  either  by  signs    or 
symptoms  the  early  stage  of  lung  involvement,  but  extension   to  the 
parenchyma  may  be  suspected  if,  during  the  course  of  a  bronchitis,  there 
should  occur  a  sudden  elevation  of  terpperature,  attended  by  increased 
rapidity  of  respiration,  the  respirations  ranging  all  the  way  from    50  to 
80  per  minute.     The  respiratory  efforts  are  labored.    Unlike  pneumonic 
fever  a  chill  rarely  ushers  in  the  disease,  and  the  rise  of  temperature  is 
gradual,  reaching  103°  to  105°  F.  or  more.    The  range  not  being  typical, 
exacerbations  and  remissions  occur  irregularly.    The  pulse  is   rapidy 
particularly  in  the  young,  ranging  from  140  to  160,  it  early  loses  force 
and  becomes  readily  compressible.    The  loose  cough  of  the  preceding 
bronchitis  becomes  dry  and  hacking,  and  the  coughing  efforts    are 
attended  by  pain,  usually  felt  under  the  sternum,  although  it  may  be 
confined  to  the  sides  and  be  due  to  a  co-existing  pleurisy.    Expectora- 
tion is  often  slight  or  absent  in  the  young,  and  is  muco-purulent,  rich  in 
cell  elements,  may  be  blood-streaked,  or  contain  small  quantities  of  blood 
indifferently  mixed  with  the  ejected  matters.    The  rusty  appearance  of 
the  sputa,  so  characteristic  of  the  croupous  form  of  pneumonia,  is  never 
present.    In  cases  tending  towards  a  fatal  termination  the  most  promi- 
nent symptoms  are  those  connected  with  the  respiratory  function.     The 
respirations  are  increased  in  frequency,  the  inspiratory  efforts  becoming 
feeble  and  short,  the  extraordinary  muscles  of  respiration  are  brought 
freely  into  play,  and  there  are  alternate  expansion  and  contraction  of  the 
alse  nasi.    Failure  of  the  heart  manifests  itself  at  this  stage  of  the  disease, 
shown  by  the  impairment  of  the  force  of  the  systole  and  consequent  feeble 
pulse,  cool  perhaps  clammy  extremities,  and  cyanosis.    In  cases  tending 
healthward  there  is  a  decrease  in  the  number  and  of  the  effort  attending 
respiration,  lowering  of  the  temperature  and  increasing  strength  of  pulse. 

Between  the  acute  and  chronic  forms  of  the  disease  there  exist  all 
degrees  of  intensity,  but  usually  when  chronic  the  progress  is  slow  and 
the  intensity  slight.  The  elevation  of  temperature  is  usually  not  great, 
but  it  rises  slowly  to  its  acme,  seldom  reaching  above  102°  F.  The 
fever  fluctuations  are,  however,  as  irregular  as  in  the  acute  form.  Both 
the  pulse  and  respirations  are  increased  in  frequency,  and  dyspnoea,  loss 
of  appetite  and  general  failure  in  strength  and  flesh  occur.  The  ten- 
dency in  unfavorable  cases  is  to  systemic  and  heart  failure,  rather  than 
to  special  failure  of  the  respiratory  apparatus,  as  in  acute  attacks. 
Where  respiratory  breakdown  does  occur,  it  is  due  to  progressive  loss  of 
power  in  the  muscles  of  respiration. 

Physical  Signs. — Percussion  shows  isolated  points  of  consolida- 
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>cal  fremitus  is  increased  over  the  involved  areas.  Ausculta- 
jals  small  mucus  lAles,  heard  during  inspiration  and  expiration, 
ing  a  mietallic  character  (the  consonating  ra.les  of  Skoda).  If 
»b^e  r&les  may  be  developed  by  inducing  the  patient  to  cough, 
resent  they  indicate  pulmonary  consolidation. 
nplications  and  SequelsB. — Bronchitis  has  been  mentioned  as^ 
e  of  all  cases.  Pleurisy  probably  occurs  oftener  than  has  been 
ly  supposed,  particularly  where  the  lung  involvement  has  been 
ire.  Liquid  effusion  is  rare.  Pneumonic  fever  and  simple  capil- 
onchitis  occasionally  supervene.  Intestinal  catarrh  is  a  serious 
queut  accompaniment  in  young  children  and  infants.  Convul- 
lay  occur  at  any  stage  and  are  of  evil  omen.  The  cerebral  symp- 
►metimes  simulate  meningitis. 

agnosia. — The  diagnosis  of  broncho-pneumonia  in  the  early  stage 
j%  cases,  as  well  as  during  the  entire  course  of  those  of  a  flight 
ty,  is  often  difficult  or  impossible.  This  diflBculty  will  be  readily 
bended  if  the  reader  will  recall  the  fact  that  the  inflammatory 
is  at  first  limited  to  scattered  lobules  surrounded  by  lung  tissue 
IS  to  air.  Such  small  areas  of  consolidation,  unless  in  oonsider- 
imbers  or  in  near  relation  to  each  other,  do  not  give  rise  to  dulness 
mssion,  and  therefore  there  is  an  absence  of  one  of  the  most  reli- 
yns.  For  the  same  reason  bronchial  or  broncho-vesicular  breathing 
>m  marked.  The  physical  signs  are  those  peculiar  to  bronchitis, 
;h  are  added  those  indicative  of  consolidation  of  limited  areas  of 
ssue,  which  rarely  indeed  involves  a  whole  lobe.  The  crepitant 
looked  upon  by  some  observers  as  diagnostic  of  broncho-pneumo- 
lowever,  it  is  seldom  detectable,  probably  being  obscured  by  the 
ales  in  the  finer  bronchial  tubes.  If  during  the  course  of  a  simple 
itis  limited  consolidation  can  be  detected,  indicated  by  bronchial 
icho-vesicular  respiration  and  dulness  on  percussion,  we  have  the 
e  signs  of  the  existence  of  a  broncho-pneumonia.  It  is  at  times 
t  to  distinguish  between  broncho-pneumonia  and  the  various 
)f  bronchitis,  especially  the  capillary  form,  also  between  broncho- 
onia  and  pneumonic  fever  or  phthisis.  In  children  the  diflFeren- 
from  pneumonic  fever  is  exceedingly  dii9Bcult  on  account  of  the 
ty  to  determine  moderate  degrees  of  consolidation,  or,  if  such  is 
Ted,  to  decide  whether  it  is  due  to  collapse  of  lung  tissue,  lobular 
ir  consolidation.  The  bilateral  development  of  the  lesion  in 
o-pneumonia  is  a  diagnostic  feature  of  first  importance.  In  adults, 
;r,  the  history  of  the  mode  of  invasion  and  the  fact  that  the  con- 
ion  occupies  an  entire  lobe  in  pneumonic  fever,  make  the  distinc- 
!ually  an  easy  one.  In  simple  capillary  bronchitis  the  fever  is 
Lte,the  prostration  marked,  and  there  are  defective  aeration  of  blood 
sence  of  areas  of  consolidation.    The  clinical  history  and  physical 
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signs  so  closely  resemble  those  of  some  rapid  c€ises  of  phthisis  that  1 
discovery  of  the  bacillus  tuberculosis  in  the  sputum  must  be  relied  up 
for  an  early  opinion. 

Prognosis. — The  prognosis  is  very  largely  affected  by  the  conditio 
present  at  the  time  of  the  development  of  the  broncho-pneumonia,  t 
'younger,  the  older,  or  the  feebler  the  patient  the  greater  the  probabili 
of  a  fatal  issue*!  If  the  nutritive  state  is  impaired,  if  the  surrounding 
are  unhygienic,  if  rachitis,  heart  disease,  Bright's  disease  or  diabetes 
present,  the  outlook  is  unfavorable.  The  prognosis  is  less  favorable  whe 
broncho-pneumonia  complicates  whooping  cough  than  when  it  coinpl 
cates  measles.  The  prognosis  is  immediately  affected  by  the  intensity  c 
the  existing  bronchitis,  the  extent  of  the  consolidation  and  the  heigh 
of  the  temperature.  When  the  fever  reaches  105°  F.,  it  is  of  gravi 
portent.  The  mortality  in  young  children  is  estimated  (the  estimate 
bein^  based  upon  allopathic  recorda)  at  20  per  cent.  Under  homoeo- 
pathic treatment  the  loss  is  certainly  less  than  10  per  cent.  The  dura- 
tion of  the  disease  is  from  ten  days  to  three  weeks,  the  acute  symptoms 
usually  subsiding  in  two  weeks.  Death  results  from  prostration  in  pro- 
tracted cases,  from  asphyxia  when  the  bronchitic  symptoms  are  very 
prominent,  or  from  a  variety  of  complications.  The  ultimate  prognosis 
in  cases  in  which  complete  resolution  has  not  occurred  is  not  favor- 
able, many  such  going  on  to  phthisis,  for  while  broncho-pneumonia  is 
believed  to  result  in  resolution  in  the  majority  of  cases  that  recover 
from  acute  attacks,  such  resolution  is  incomplete,  and  these  incompletely 
resolved  points  form  foci  for  the  development  and  extension  of  chronic 
catarrhal  pneumonia  and  its  consequences. 

Treatment. — Broncho-pneumonia  is  almost  constantly  attended  by 
general  enfeeblement  of  the  system.    This  fact  can  be  appreciated  if  it  he 
remembered  that  the  disease  is  secondary  to  troubles  in  themselves 
exhausting,  and  in  constitutional  states  tending  towards  asthenia.    There 
exists  an  active  inflammation,  and  this  fact  should  never  be  forgotten  in 
the  treatment.    The  existence  of  an  active  inflammation  in  an  enfeebled 
constitution  indicates  a  supportive  treatment  and  an  avoidance  of  all 
depressing  measures.    Thorough  quiet  should  be  insisted  upon.    But 
while  the  patient  should  be  kept  quiet  in  bed  the  decubitus  should  be 
changed  frequently.    This  latter  procedure  is  believed  to  assist  in  the 
prevention  of  lobular  collapse.    The  most  nutritious  foods,  preferably  of 
a  fluid  character,  should  be  given  frequently  and  in  as  large  quantities 
as  the  patient  can  well  appropriate.    The  body  should  be  sponged  fre- 
quently, the  sick-room  be  thoroughly  ventilated,  but  the  temperature  not 
allowed  to  fall  below  70°  F.    Prostration  is  an  early  symptom,  and  is 
manifested  mainly  by  the  heart.    Therefore  the  possibility  of  heart- 
failure  should  be  anticipated  and  met  by  the  prompt  use  of  alcohol  in 
some  of  its  forms.    Respiratory  failure  occurs  in  cases  in  which  the  bron- 
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symptoms  are  most  prominent,  and  such  failure  results  mainly 
he  obstruction  of  the  smaller  bronchial  tubes,  but  also  from  the 
ive  accumulation  of  secretion  leading  to  collapse  of  the  lobules. 
L  the  patient  is  old  enough  to  follow  instructions  active  inspiratory 
3  should  be  practised.  In  the  young  something  may  be  gained  by 
ilating  inspiratory  efforts  by  means  of  friction  of  the  respiratory 
les,  gently  kneading  the  muscular  structures  of  the  chest,  using 
ine  or  other  unguent.  In  urgent  cases  Jiirgensen's  method  of  excit- 
respiratory  efforts,  by  means  of  a  stream  of  cool  water  projected  on 
Quehse,  may  be  adopted.  Emetics  under  these  conditions  are  of 
tionable  value. 

Drugs  occupy  a  prominent  position  in  the  treatment  of  broncho- 
imonia,  the  progress  of  the  disease  being  materially  shortened  and 
itensity  diminished  by  their  employment.  The  following  will  be 
d  especially  useful : 

The  remedy  most  frequently  of  value  in  the  first  stage  of  typical 
1  is  femim  phosphoricum.  The  results  that  have  followed  its  exhibi- 
are  both  numerous  and  brilliant.  Its  administration  is  only  contra- 
;ated  by  marked  bronchial  obstruction,  manifested  by  dyspnoea, 
irate  fever,  impaired  surface  circulation,  heart  feebleness  and  cya- 
.  When  these  symptoms  are  present,  tartar  emetic  is ,  preferable. 
Id  minute  doses  of  this  drug  fail  to  afford  relief,  it  should  then  be 
nistered  in  quantities  of  one  one-hundredth  of  a  grain  frequently 
lied. 

Phosphorus  is  probably  given  more  frequently  than  any  other  remedy 
be  majority  of  practitioners,  and  it  is  certainly  an  occasionally 
ible  medicine.  It  is  more  suitable,  however,  to  broncho-pneumonia 
Ting  in  degenerate  adults,  those  suffering  from  fatty  degenerations, 
it*s  disease,  diabetes,  pulmonary  phthisis,  etc.  The  febrile  symp- 
are  less  marked  than  those  indicating  ferrum  phos. 
Bryonia  is  particularly  suitable  to  cases  complicated  with  pleurisy, 
h  is  not  common.  When  the  symptoms  of  capillary  involvement 
ot  prominent,  and  there  is  much  complaint  of  pain  and  soreness 
e  substernal  region  when  coughing,  children  being  inclined  to  hold 
best  while  coughing,  bryonia  gives  good  results, 
rhe  indications  for  squilla  are  nearly  identical  with  those  calling 
ryonia.  It  is  often  given  if  bryonia  fails,  or  after  that  medicine 
lone  its  work.  There  is  more  irritability  of  the  mucous  membranes 
nore  spasmodicity  in  squilla  than  in  bryonia. 
Sulphur  is  useful  after  any  of  the  preceding  medicines,  and  is  the 
r  indicated  the  more  the  pulmonary  consolidation  predominates 
bronchitic  or  pleuritic  symptorps. 

Aconite  or  gelsemium  may  be  demanded  for  the  febrile  symptoms  of 
jarly  stage,  and  the  iodide  of  antimony  when  the  bronchial  element  is 
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pre-eminent.  This  medicine  is  of  first  importance  in  the  attacks 
broncho-pneumonia  occurring  in  the  course  of  some  cases  of  pulmona 
phthisis.  The  araenite  of  antimony  is  an  important  remedy  in  t 
broncho-pneumonia  of  the  aged,  with  loud  r&les  and  feeble  heart- 
Especial  care  should  be  exercised  during  convalescence  from  bronch 
pneumonia  to  secure  perfect  resolution  of  the  inflamed  lung,  as  Deglect4 
cases  are  likely  to  be  followed  by  a  phthisical  process.  The  patiej 
should  l^e  kept  under  constant  observation  until  all  traces  of  consolidi 
tion  have  disappeared.  In  some  instances  resolution  can  only  be  secure 
by  the  best  hygienic  and  dietetic  measures,  together  with  change  of  ai 
cod-liver  oil,  and  respiratory  gymnastics;  Medicinally,  such  cases  mm 
be  treated  symptomatically.  The  therapeutic  sections  of  capillary  bror 
chitis  and  of  pneumonic  fever  may  be  consulted  with  advantage. 

ATELECTASIS. 

VarietieB. — Congenital,  acquired,  diffuse,  and  lobular. 

Nomenclature. — Apneumatosis;  collapse  of  the  lung ;  lobular  co/ 
lapse. 

Definition. — Atelectasis  is  a  collapse  of  the  walls  of  the  pulmonary 
alveoli,  a  condition  which  may  be  diflfused  throughout  large  areas  of  the 
lungs,  or,  as  is  usually  the  case,  be  limited  to  individual  lobules  or  groups 
.  of  lobules.  The  normal  condition  of  the  lungs  in  foetal  life  is  that  of 
collapse  of  the  alveoli.  Congenital  atelectasis  is  the  persistence  of  this 
foetal  condition. 

Etiology. — The  non-expansion  of  the  lobules  of  the  lungs  after 
birth  is  generally  the  result  of  defective  pulmonary  development  or  insuf- 
ficient power  of  chest  expansion.    The  causes  of  these  conditions  are 
generally  intra-uterine,  but  they  may  arise  from  premature  birth,  sepa- 
ration of  the  placenta,  compression  of  the  cord,  and  protracted  labor. 
During  the  passage  of  the  child  liquor  amnii  and  mucus  may  be  drawn 
into  the  bronchioles  and  produce  obstruction  of  those  tubes.    Acquired 
or  secondary  atelectasis,  which  was  first  described  by  Bailly  and  Le- 
gendre,  occurs  after  respiration  has  been  established,  and  usually  results 
from  bronchial  obstruction  consequent  upon  bronchitis  and  plugs  of  mucus 
blocking  up  the  bronchioles.    Sometimes  they  act  as  valves,  permitting 
the  egress,  but  not  the  ingress,  of  air.    Thus  all  the  air  in  the  tributary 
alveoli  is  expelled,  and  the  walls  collapse.    In  other  cases  the  obstruction 
is  complete,  and  the  alveoli  are  emptied  of  the  contained  dr  by  absorp- 
tion.   Especially  is  this  condition  liable  to  occur  in  bronchitis  secondary 
to  whooping  cough  and  measles.    The  pulmonary  collapse  is  rendered  all 
the  more  possible  in  these  cases  by  weakness  of  the  inspiratory  muscles, 
and  by  all  causes  which  tend  to  constitutional  deterioration  of  the  patient. 
Atelectasis  is  particularly  liable  to  attend  bronchitis   developing  in 
patients  enfeebled  by  rachitis,  chronic  wasting  diseases,  and'  by  bad 
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It  may  also  arise  from  direct  pressure  upon  a  bronchus  or 
sular  structure  of  the  lung,  as  by  an  aneurismal  growth,  enlarged 
al  glands,  or  other  intra-thoracic  tumor.  Pressure  on  the  vesicu- 
cture  alone  is  generally  the  result  of  fluid  in  the  serous  cavities. 
ithology  and  Morbid  Anatomy. — An  examination  of  an  atelec- 
ing  shows  that  certain  of  the  lobules  are  depressed  below  the 
I  surface,  and  are  darker  in  color  than  the  normal,  varying  in  color 

reddish  to  bluish  or  grayish.  If  divided  and  carefully  examined 
obules  will  be  found  denser,  drier,  and  tougher  than  the  normal 
md  fail  to  crepitate  when  pressed  upon.  The  changes  just  noted 
md  in  young  infants  particularly.  In  the  congenital  form  the  pos- 
portion  of  the  lower  lobes  is  most  aflFected.  When  of  the  acquired 
r  the  aflFected  lobules  are  more  generally  diflfused  throughout  the 
Upon  microscopical  examination  the  alveoli  are  found  in  a  par- 
^r  completely  collapsed  condition.  They  contain  a  certain  amount 
etion,  probably  inhaled  from  the  bronchial  tubes.  The  tissues 
Qt  to  the  collapsed  lobules  are  congested  and  oedematous. 
pmptoms. — The  acquired  form  is  preceded  by  the  ordinary  symp- 
if  capillary  bronchitis,  the  occurrence  of  atelectasis  being  charac- 
i  by  increased  difficulty  in  breathing,  and  usually  by  higher 
rature  and  more  marked  constitutional  symptoms.  If,  however, 
electasis  invades  extensive  areas  of  lung  tissue,  the  temperature 
)e  depressed,  and  excessive  dyspnoea  attended  by  cyanosis  and 
ation  be  developed.  In  the  congenital  form  the  s^mptorns  will 
i  very  largely  upon  the  extent  of  lung  involvement.  Fever  is 
,  or  less  marked  than  in  the  acquired  form,  and  the  symptoms  are 
illy  those  which  relate  to  the  obstructed  respiration.  The  breath- 
increased  in  frequency  and  diflBculty  in  direct  proportion  to  the 
it  of  lobular  collapse.  % 

he  character  of  the  physical  signs  will  depend  very  much  upon 
:tent  of  the  atelectasis.  Upon  inspection  of  the  chest  in  the  con- 
1  form,  there  may  be  observed  in  well-pronounced  cases  a  retrac- 
■  the  inferior  ribs  and  intercostal  spaces,  the  result  of  non-expansion 

lungs.  Percussion  shows  dulness  over  the  collapsed  area.  Such 
nay  be  so  small,  so  scattered  and  imbedded  in  normal  lung  tissue, 
fail  to  aflFect  the  normal  percussion  note.  Auscultation  usually 
3  the  rales  of  capillary  bronchitis,  broncho-vesicular  respiration,  or 
ibsence  of  respiratory  sounds  if  considerable  areas  of  pulmonary 
are  involved. 
iaguosis. — High  degrees  of  atelectasis  are  easily  distinguished. 

degrees  are  very  difficult  to  determine.  If  in  the  course  of  a 
litis  there  is  a  sudden  elevation  of  temperature,  increased  respira- 
ulness  on  percussion  over  limited  areas,  with  feebleness  or  absence 
respiratory  murmur,  a  diagnosis  of  atelectasis  can  safely  be  made. 
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When  this  condition  aflFects  single  or  small  and  widely  scattered   grou 
of  lobules,  it  is  almost  impossible  to  recognize  its  existenca 

Atelectasis  is  frequently  mistaken  for  pneumonia,  especially  of  t 
lobular  type.  A  diflFerentiation  is  not  always  possible;  indeed  the  co 
ditions  are  often  associated.  If  a  newly-born  infant  makes  rapid  supe 
ficial  eflforts  at  respiration,  exhibits  shortness  of  breath  while  nursin, 
and  has  a  weak  voice  and  blueness  of  the  skin,  a  diagnosis  of  atelectas 
may  be  made.  This  state  can  hardly  be  confounded  with  any  othe 
condition  than  bronchitis.  The  latter  may  be  excluded  if  there  is  a 
absence  of  r^les  and  cough.  The  dependence  of  such  symptoms  upoi 
heart  malformation  must  be  eliminated  by  physical  examination. 

Prognosis. — High  degrees  of  atelectasis  are  usually  fatal.  It  it 
claimed  that  one-fourth  of  the  deaths  in  infancy  are  the  result  of  thii 
condition.  The  most  dangerous  of  the  acquired  cases  are  those  following 
whooping  cough  and  measles. 

Treatmebt. — The  indications  for  the  management  of  the  acquired 
form  are  first,  measures  directed  to  the  subjugation  of  the  primary 
disease;  and  secondly,  the  stimulation  to  expansion  of  the  collapsed 
lung,  which  is  attempted  by  means  of  such  measures  as  massage,  doucfae?, 
electricity,  etc.  Especial  attention  should  be  paid  to  the  nourishment  of 
the  patient. 

The  congenital  form  should  be  treated  by  the  application  of  one  of 
the  forms  of  artificial  respiration.  More  vigorous  respiratory  acts  should 
be  excited  by  the  cold  douche,  flagellation,  etc.  The  child  should  be 
encouraged  to  cry.  If  these  measures  fail,  the  lungs  may  be  inflated  by 
the  attendant  applying  the  mouth  to  that  of  the  child,  and  while  holding 
its  nose  blowing  air  in.  All  mucus  should  be  carefully  removed  from 
the  mouth  and  nose,  and,  if  examination  shows  a  considerable  accumu- 
lation in  the  bronchial  tubes,  an  emeti^  may  prove  of  great  value. 

Drugs  effect  but  little  in  the  congenital  form,  but  are  of  decided 
value  in  atelectasis  consequent  upon  bronchitis.  The  indications  for 
remedies  are  such  as  are  developed  mainly  by  the  co-existing  and  causa- 
tive disease.  Of  remedies  most  likely  to  be  of  value  arUimonium  tartari- 
cum,  as  well  as  the  ar senile  of  antiTnony,  lachem  and  sambucuSj  may  be 
mentioned.  For  further  indications  reference  must  be  made  to  the 
sections  upon  capillary  bronchitis  and  broncho-pneumonia. 

EMPHYSEMA. 

Synonyms. — Vesicular  emphysema;  surgical  emphysema;  alveolar 
ectasis. 

Definition. — The  term  emphysema  has  been  applied  to  two  sepa- 
rate conditions;  properly  to  extravasations  of  air  especially  into  the 
subcutaneous  connective  tissue  and  the  interstitial  tissue  of  the  lungs, 
and  improperly  to  the  degenerative  changes  in  the  framework  of  the 


Digitized  by 


Google 


^ 


EMPHYSEMA. 


279 


suiting  in  overdistention  and  rupture  of  the  alveoli.  The  former 
aated  interlobular  emphysemay  and  the  latter  vesicvlar  emphysema, 
;ently  adopted  term  alveolar  ectam  is  a  more  appropriate  designa- 
■  the  latter  variety. 

isicular  emphysema  is  manifested  in  several  varieties.  There  is 
U  Jomx  which  occurs  during  the  course  of  acute  diseases  of  the 
and  bronchi,  and  in  which  the  air  vesicles  had  been  normal  in 
are  prior  to  the  onset  of  the  illness.  This  variety  of  emphysema 
rise  to  no  special  symptoms  of  its  own,  and  as  a  rule  subsides 
Dtly  after  recovery  from  the  primary  lesions.  It  may  occur  in 
IS  of  any  age.  A  compensatory  emphysema  has  been  recognized.  In 
ariety  certain  air  vesicles  dilate  owing  to  obliteration  or  destruction 
J  same  structures  in  other  portions  of  the  lungs.  Such  a  condition 
be  regarded  as  a  conservative  process  and  as  beneficial  to  the 
It.  Lastly,  we  have  a  form  of  emphysema  which  is  the  one  usually 
bed  in  the  books  as  a  substantive  aflTection,  and  hence  may  be  spoken 
substantive  emphysema.  It  is  characterized  by  dilatation  of  the  air 
atrophy  of  their  walls  and  destruction  of  their  capillaries. 
uterlobular  emphysema  arises  from  violent  coughing,  excessive 
on  as  in  straining  at  stool  or  during  parturition,  and  from  injuries, 
ir  vesicles  are  ruptured  and  air  thus  escapes  into  the  neighboring 
ctive  tissues.  There  are  no  distinctive  symptoms  produced  by  it 
than  the  external  evidences  of  the  presence  of  air  in  the  subcuta- 
structures  about  the  neck  and  thorax.  It  is  a  serious  condition  in 
instances. 

itiolog^  and  Pathology. — ^The  most  important  feature  of  vesicular 
ysema  is  a  loss  of  elasticity  in  the  lung  tissues,  resulting  in  imper- 
ower  of  contraction.  This  is  readily  shown  at  the  autopsy  by  the 
e  of  the  exposed  lung  to  collapse  on  the  opening  of  the  chest  wall; 
d  there  may  even  be  the  opposite  condition,  the  overdistended  lung 
ading  from  the  parietal  opening. 

rhe  results  of  an  examination  into  the  causes  of  emphysema  indi- 
that  it  is  due  to  strain  of  the  pulmonary  tissues  and  probably  also 
inherited  or  acquired  weakness  of  the  framework  of  the  lungs.    Of 
xciting  causes  of  this  disease  much  has  been  written;  of  the  predis- 
g  conditions  but  little.    The  lungs  of  the  aged  undergo  changes 
h  predispose  their  owners  to  emphysema,  their  elasticity  being    . 
ired  through  long  use.    Striimpell  aptly  compares  the  lungs  of  the    * 
oa  rubber  band,  which  from  long  use  stretches  and  becomes  less 
ic.    The  pulmonary  tissues  of  individuals  in  middle  life,  however,/ 
ot  be  expected  to  undergo  such  changes  unless  the  lung  tissue  loses. 
1  of  its  normal  powers  of  resistance,  or  unless  the  organs  are  exposedjj 
I  unusual  degree  of  strain.    The  occurrence  of  vesicular  emphysema' 
arsons  still  free  from  changes  due  to  age,  and  in  persons  who  have 
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not  been  subjected  to  the  well-known  causes  of  this  disease,  strong! 
suggests  that  some  persons  may  possess  lung  tissues  more  vulnerabJ 
than  those  of  others.  Hereditary  weakness  of  the  lung  structure  has  beei 
suggested  as  a  predisposing  cause,  an  idea  that  has  received  the  confirn] 
ation  of  statistics,  and  which  has  been  strengthened  by  the  fact  tha 
young  children  are  occasionally  seen  who  give  some  evidence  of  tb( 
'•emphysematous  habit"  and  even  some  degree  of  pulmonary  rarefaction 
As  to  which  tissue  element  is  defective  in  quality  or  quantity  in  emphy- 
sema we  are  yet  only  able  to  surmise.  A  discussion  of  the  predisi>osiD^ 
causes  of  the  pulmonary  weakness  is  a  matter  of  great  importance,  for  it 
is  only  by  their  discovery  that  we  can  hope  to  cope  satisfactorily  with 
this  disease.  Rainey  believed  that  the  vesicular  walls  underwent  a  fatty 
degeneration,  basing  his  views,  however,  on  the  investigation  of  but  one 
case.  Jenner  taught  that  the  essential  lesion  was  a  fibroid  degeneration. 
While  these  changes  undoubtedly  exist  in  many  cases,  they  cannot  be 
of  universal  application.  At  present  we  can  only  say  that  some  weak- 
ness, the  result  of  perverted  local  nutrition,  exists.  It  may  even  be  that 
this  malnutrition  gives  no  macroscopic  or  microscopic  evidence  of  its 
presence  under  existing  methods  of  investigation,  and  must  therefore  be 
attributed  to  loss  of  tone  in  the  walls  of  the  air  vesicles. 

The  exciting  causes  are  all  to  be  included  in  influences  which  in- 
crease the  intra- vesicular  air  pressure,  in  other  words,  lung  strain.  This 
is  observed  in  the  case  of  persons  following  certain  occupations,  such  as 
glassblowers  and  performers  on  wind-instruments,  also  in  persons  whose 
labors  involve  great  muscular  strain. 

The  relationship  of  micro-organisms  to  emphysema  has  been  studied 
in  twenty-four  cases  by  Prudden,  who  discovered  bacteria  in  the  exudate 
of  all.  The  streptococcus  pyogenes  was  most  frequently  found  in  simple 
emphysema  (seven  out  of  eight  cases).  Most  cases  of  metapneumonic 
emphysema  (nine  of  eleven  cases)  were  associated  with  the  micrococcus 
lanceolatus.  A  variety  of  bacteria,  mostly  bacilli,  were  found  icf  four 
cases.    The  staphylococcus  pyogenes  aureus  was  met  only  once. 

It  is  not  surprising  that  emphysema  should  be  a  common  sequence 
of  bronchitis  and  asthma.  The  severe  cough  of  the  former  anji  the 
obstruction  to  expiration  in  the  latter  are  suflScient  to  develop  this  aflFec- 
tion  if  either  of  these  primary  diseases  is  suflSciently  prolonged. 

Both  sides  are  generally  aflfected  in  typical  cases,  but  the  degenera- 
tive changes  are  not  evenly  distributed  throughout  the  organs. 

Sir  William  Jenner  especially  has  called  attention  to  the  higher 
degree  of  the  development  of  emphysema  in  the  anterior  and  lower  por- 
tion of  the  lungs,  as  well  as  its  development  about  old  cicatrices  near 
the  apices  of  the  lungs,  which  he  ascribed  to  the  fact  that  these  parts 
have  less  support  from  the  surrounding  structures,  consequently  are 
more  readily  distended  by  the  air  pressure  within. 
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5aiid  has  attempted  to  establish  a  primary  rigid  dilatation  of  the 
as  a  cause  of  emphysema,  but  has  not  gained  much  support  in 
cy  of  this  doctrine,  most  authors  regarding  the  parietal  changes 
ondary.  Rindfleisch  has  pointed  out  that  the  primary  changes 
in  the  central  infundibular  cavities,  the  dilatation  of  the  alveoli 
Ang  later.  After  degeneration  and  rupture  of  the  alveolar  walls, 
aints  of  the  latter  mark  their  former  sites.  If  the  disease  develops 
frequently  repeated  catarrhs  of  the  bronchi,  the  lung  structure  is 
lened  by  the  newly  formed  tissue,  which  still  further  lessens  the 
onary  elasticity. 

?ost-mortem  examinations  and  the  use  of  the  microscope  show  the 
paces  greatly  dilated,  the  extent  of  the  dilatations  varying  much 
fferent  c€Lses  and  in  difiPerent  parts  of  the  lungs  in  the  same  case, 
irations  are  observed  in  the  walls  of  the  air  vesicles,  and  the  capil- 
i  are  enlarged  and  lessened  in  number.  The  surrounding  connect- 
ssue  is  thickened,  as  is  also  the  bronchial  mucous  membrane, 
rhe  changes  secondary  to  emphysema  are  quite  constant  and 
rtant  The  chest  enlarges  in  all  directions,  assuming  the  peculiar 
il  shape.  The  work  of  the  right  heart  is  increased  owing  to  the 
action  in  the  pulmonary  circulation  resulting  from  destruction  of 
laries  and  the  pressure  exerted  upon  these  vessels  by  the  dilated 
structure.  This  organ,  therefore,  hypertrophies,  and  later,  under- 
dilatation.  Tricuspid  insufficiency  may  result,  with  ultimately 
rgement  of  the  venous  system,  hypersemia  of  the  liver,  kidneys  and 
bdominal  organs  generally.  Albuminuria  and  dropsy  of  the  lower 
imities  sometimes  occurs. 

Symptoms  and  Course. — The  great  majority  of  cases  of  emphysema 
op  during  middle  and  advanced  life.  A  few  cases  are  observed  in 
ren.  While  shortness  of  breath  may  be  the  first  phenomenon  to 
2t  attention,  it  is  usually  the  symptoms  of  the  attending  bronchitis 
b  the  physician  is  first  called  upon  to  treat.  So  closely  associated 
bronchitis  is  this  affection  that  imperfect  observation  may  lead  to 
overlooking  of  the  true  nature  of  the  disease  until  it  has  well 
need.  The  associated  circulatory  lesions  likewise  tend  to  obscure  a 
losis.  The  bronchitic  symptoms  are  of  an  ordinary  character,  i.  6., 
ti,  expectoration,  slight  dyspno&a  and  constriction  of  the  chest.  The 
lopment  of  bronchiectasis  not  infrequently  adds  to  the  intensity  of 
)  symptoms.  Dyspno&a  especially  becomes  prominent.  Observation 
t  soon  convince  the  attendant  that  the  degree  of  dyspnoea  is  too 
t  to  be  accounted  for  by  a  simple  bronchitis.  The  patient  experi- 
3  an  increasing  difficulty  in  rapid  walking,  running  and  ascending 
J.  After  a  time  dyspnoea  becomes  continuous,  but  subject  to  occa- 
il  exacerbations.  Orthopnoea  is  common  at  night  in  advanced  cases, 
if  the  extraordinary  muscles  of  respiration  are  brought  into  use. 

19 
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The  neck  muscles  (stemo-mastoids  and  scaleni)  are  prominent  "with 
each  inspiration,  the  clavicles  are  elevated,  and  every  eflfort  is  inade  to 
augment  the  tidal  air.  Expiration  is  slow,  wheezy  and  diflficult,  and  the 
abdominal  muscles  are  strongly  contracted  during  the  act.  Attacks  of 
spasmodic  asthma  complicate  some  cases.  The  dyspnoea  is  by  no  means 
proportionate  to  the  amount  of  vesicular  dilatation.  It  may  be  increased 
by  spasm  of  the  bronchial  tubes,  by  increased  tension  of  the  systemic 
circulation,  and  by  increased  intra-pulmonary  tension.  In  any  indi- 
vidual case  it  is  diflBcult  to  apportion  the  extent  to  which  each  of  these 
factors  bring  about  the  dyspnoea. 

With  well-developed  emphysema  symptoms  resulting  from  obstruc- 
tion to  the  circulation  appear,  the  vessels  of  the  face  and  neck  are 
turgid,  the  capillary  circulation  in  the  extremities  is  feeble,  and  vertigo 
due  to  retarded  cerebral  circulation  is  especially  apt  to  occur  after  exer- 
tion. There  may  be  hsemoptysis,  sluggish  digestion,  much  flatulency, 
gastric  catarrh,  hsemorrhoids  and  rectal  hsemorrhage,  all  due  to  circula- 
tory obstruction. 

Some  cases  exist  without  pulmonary  symptoms,  and  are  character- 
ized by  progressive  emaciation  and  loss  of  strength,  paroxysms  of  arterial 
contraction  and  a  host  of  symptoms  resulting  therefrom. 

The  clinical  course  of  emphysema  is  that  of  a  slowly  progressive 
affection  usually  requiring  years  to  reach  the  stage  of  characteristic 
development.  In  rare  cases  the  progress  is  rapid,  marked  changes  and 
symptoms  developing  within  a  few  months.  Progress  is  accelerated  by 
the  occasional  attacks  of  acute  bronchitis.  Death  may  occur  from  severe 
intercurrent  bronchitis,  pneumonia,  or  more  gradually  as  the  result  of 
cardiac  dilatation.  Overdistention  of  the  heart  with  cyanosis  and  the 
general  symptoms  of  failing  circulation  may  occur,  especially  during 
attacks  of  severe  bronchitis  or  pneumonia.  Dangerous  and  fatal  hsemor- 
rhages  have  been  reported. 

Physical  Ezsjnination,— Inspection.  The  appearance  of  the 
patient  suffering  from  emphysema  is  quite  suggestive  of  the  nature  of 
the  affection.  The  chest  is  enlarged  and  "  barrel-shaped."  The  ribs  and 
sternum  are  elevated,  causing  the  neck  to  appear  shoii;ened.  Attention 
has  been  directed  to  the  presence  of  a  line  of  dilated  veins  correspond- 
ing to  the  line  of  attachment  of  the  diaphragm.  This  is  not  peculiar  to 
emphysema,  however.  Inspiration  is  short  and  distends  the  chest  but 
little.  It  seems  rather  to  elevate.  Expiration  is  prolonged,  labored 
and  wheezy.  During  inspiration  the  upper  portions  of  the  chest  and 
abdomen  may  be  retracted.  During  coughing  efforts  a  distention  of  the 
supraclavicular  regions  may  occur,  caused  by  the  inflation  of  the  apices 
of  the  lungs,  and  also  partly  to  distention  of  the  jugular  vein  and  sinus. 
This  swelling  has  been  termed  the  emphysematous  tumor.  Mensuration 
demonstrates  marked*  increase  in  the  antero-posterior  diameter  of  the 
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Inspection  of  the  posterior  surface  reveals  a  marked  increase  in 
^e  of  the  spine  and  a  change  in  position  of  the  scapulae,  which 
mate  toward  a  horizontal  position. 

LPATioN.  Vocal  fremitus  is  diminished.  The  apical  impulse  is 
►r  absent,  and  impulse  may  often  be  felt  and  seen  in  the  epigas- 

SRCCSSioN.  Resonance  is  increased  in  proportion  to  the  extent  of 
iphysema.  It  is  occasionally  tympanitic.  The  areas  of  cardiac 
epatic  dulness  are  partially  or  entirely  obliterated.  The  line  of 
;  dulness  may  also  be  found  at  a  lower  level. 
uscuLTATioN.  The  respiratory  sounds  are  usually  enfeebled, 
gh  inspiration  is  sometimes  exaggerated.  The  most  important  aus- 
)ry  sign  is  prolongation  of  the  expiratory  sounds.  In  typical  cases 
is  a  reversal  of  the  relative  duration  of  the  in-  and  expiratory 
3,  expiration  being  three  or  four  times  the  length  of  inspiration. 
ation  is  often  harsh  and  wheezy,  and  accompanied  by  both  coarse 
ne  n\les.    Flint  called  attention  to  the  low  pitch  of  the  expiration 

in  emphysema. 

'he  heart  sounds  are  very  indistinct,  with  the  exception  of  the 
)nary  second  sound,  which  is  often  normal  or  even  accentuated. 
may  be  often  heard  very  clearly  in  the  epigastrium.  In  advanced 
when  dilatation  of  the  right  ventricle  has  taken  place,  a  tricuspid 
^itant  murmur  may  develop. 

n  the  interlobular  variety,  physical  diagnosis  reveals  the  same 
eter  of  morbid  alterations  found  in  the  vesicular  form.    DaCosta 

that  *'  a  dry  friction  sound  and  a  large  dry  crackling,  both  of 
I  occur  occasionally  in  vesicular  emphysema,  are  much  more  com- 
n  the  interlobular  variety."  It  is  sometimes  detected  by  extension 
!  subcutaneous  tissues,  especially  of  the  neck,  giving  rise  to  crack- 
pon  pressure. 

^ognosls. — The  emphysematous  change  is  not  in  itself  fraught 
danger,  but  rather  the  accompanying  and  sequential  troubles. 
;lose  association  with  bronchitis  which  exists  makes  it  necessary 
isider  the  latter  affection  in  prognosticating.  Death  may  result 
di  complication  at  any  period  of  the  disease.  Bronchitis,  catarrhal 
)upous  pneumonia,  sudden  cardiac  weakness,  and  even  asthmatic 
:s,  have  all  led  to  fatal  results.    With  the  development  of  extensive 

changes,  death  appears  to  be  only  waiting  for  some  of  the  conse- 
:es  of  obstruction  of  the  circulation  to  develop  in  order  to  claim 
ictim. 

i'reatment. — Emphysema  is  an  incurable  affection,  i.  e,,  any  degree 
generation  of  the  alveolar  walls  already  present  is  permanent,  but 

can  be  accomplished  in  the  direction  of  arrest  of  the  morbid  pro- 

As  a  class,  these  patients  are  grossly  neglected.    Careful  attention 
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to  the  selection  of  a  proper  diet  for  the  individual  and  the  correction  c 
digestive  disorders  which  may  exist  are  of  first  importance.  Karly,  th 
food  should  be  of  a  most  nourishing  kind  and  rich  in  nitrogen  ;  latei 
with  a  weak  digestion,  weak  heart  and  feeble  excretory  organs,  restric 
tion  must  be  practised.  A  milk  diet  is  often  valuable  at  this  period 
but  best  in  the  form  of  koumiss  or  peptonized  milk.  Starches  anc 
sugars  must  be  avoided.  Alcohol  is  decidedly  objectionable.  Tobaccc 
in  any  form  is  not  permissible.  • 

Outdoor  exercise  should  be  insisted  upon  even  if  a  cha'nge  oi 
climate  is  required  to  accomplish  it.  Tire,  and  particularly  exhaustion, 
must  be  rigidly  avoided.  Everything  tending  to  exaggeration  of  the 
respiratory  efforts  must  be  shunned.  Protection  from  cold  and  damp 
must  be  accomplished  in  every  manner  possible.  Existing  cough 
should  be  kept  at  the  minimum,  and  attacks  of  acute  bronchitis  treated 
promptly. 

Inhalations  of  oxygen  and  compressed  air  are  strongly  recom- 
mended.   For  the  selection  of  medicines  the  reader  is  referred  to  the 
jsections  on  bronchitis,  asthma,  and  the  various  chronic  affections  of  the 
heart  and  circulation.    The^*e  are  no  medicines  known  to  be  of  value  for 
emphysema  per  ae.    Those  acting  upon  the  connective  tissues  and  degen- 
erative processes  generally  are  the  ones  to  be  considered.     Calcarea  carb., 
caicarea  pJtos.  and  caicarea  fiv^orica,  fluoric  add,  lycdpodium,  ailicea,  rndphur, 
ferrum  phos.,  phosphorvs,  aurum  mur,,  and  kali  hydriodicum,  are  perhaps 
the  most  important.    The  calcareas  are  best  suited  to  corpulent  persons 
who  sweat  easily,  and  must  be  differentiated  by  individual  symptoms ; 
e,  g,,  caicarea  carb.  is  better  suited  to  women  who  menstruate  copiously, 
and  caicarea  phos.  to  old  men  who  have  arterial  degeneration,  arcus  seni- 
lis, etc.    Phosphorus  is  useful  in  the  same  class.   Lycopodium  benefits  flat- 
ulent dyspeptics  who  are  gouty,  and  the  latter  condition  suggests  also 
kali  hydriodicum.     When  arterio-capillary  fibrosis  is  a  prominent  fea- 
ture the  chloride  of  gold  may  sometimes  be  prescribed  with  advantage. 
It  is  called  for  when  the  patient  is  nervous  and  has  a  low  gravity 
urine. 

For  the  asthma,  consider  arsenicurrif  arsenite  of  antimony,  arsenite  of 
copper,  grinddia  robusta,  lobelia  inflata,  ipecoLcuanha,  When  the  asthma  is 
associatelfl  with  high  arterial  tension,  gUmoin  2x,  is  often  of  service,  ialso 
iodide  of  strontium,  nitrite  of  amyl  or  nitrite  of  sodium.  As  a  palliative 
during  the  paroxysms,  inhalations  of  chloroform,  of  the  smoke  from  stra- 
monium leaves  or  nitre  paper  are  much  employed. 

For  the  gastric  disturbances,  argentum  nitricum,  carbo  veg.,  and  lyco- 
podium are  particularly  valuable. 

Arsenite  of  antimony,  kali  carb.,  kali  bichr.,  ipecacuanha,  and  antimo- 
nium  tart.,  are  often  indicated.  The  first-mentioned  has  proven  more 
valuable  than  any  medicine  I  have  prescribed. 
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the  enfeebled  heart,  mlpJiate  of  sparteine  Ix,  agaricine  Ix,  slrych- 
md  arsenic  2x  have  given  the  best  results.  In  the  late  stages, 
often  improves  the  patient  for  a  time. 

PULMONARY  CARCINOMA. 

ieties. — Carcinoma  of  the  lung  may  be  either  primary  or  second- 
1  of  the  different  varieties  of  this  malignant  growth  have  been 
,  the  lungs. 

3logy. — The  etiology  of  carcinoma  attacking  the  pulmonary 
vma  does  not  diflfer  from  that  of  carcinoma  in  any  other  locality. 
int  as  is  this  development,  it  occurs  at  all  periods  of  life  except- 
laps  in  the  very  young.  Heredity  is  a  powerful  causative  factor, 
jority  of  cases  are  secondary  to  cancer  of  the  female  breast, 
ti  carcinoma  of  the  lung  may  be  secondary  to  a  similar  malignant 
occurring  originally  in  any  portion  of  the  body.  Primary  cancer 
lug  is  very  rare.  It  appears  to  take  its  origin  from  the  epithelium 
bronchial  mucous  membrane,  particularly  from  the  glandular 
Statistics  of  primary  carcinoma  collected  from  diflferent  sources 
that  in  the  large  proportion  of  cases,  one  lung  only  is  involved, 
.ry  cancers  of  the  lung  are  of  late  development.  They  are  found 
oaore  frequently  in  the  right  lung,  and  in  the  upper  portion  of 
fan,  although  Risdon  Betinett's  cases  are  opposed  to  this  state- 

irbid  Anatomy. — The  medullary  or  encephaloid  forms  of  cancer 
3t  frequently  met  with,  scirrhus  being  much  less  often  found. 
ioma  and  the  melanotic  variety  are  observed  still  less  frequently. 
of  the  lung  develops  in  the  form  of  multiple  tumors.  They  do 
lin  a   large  size  when  secondary,  as  they  usually  are,  as  they 

when  the  system  is  considerably  depreciated  by  the  primary 
1.     Death  therefore  occurs  from  exhaustion  before  extensive  pul-* 

infiltration  can  take  place.  Usually  the  disease  begins  simul- 
ly  at  several  points,  small  nodules  being  formed  at  these  several 
he  nodule  gradually  enlarges  by  peripheral  invasion  of  the 

lung  structure.  As  the  result  of  this  gradual  growth  or  of  the 
ng  of  several  primary  nodules,  a  considerable  portion  of  a  lobe  or 
ntire  organ  may  become  consolidated.  The  bronchial  gtands  and 
are  usually  involved,  the  glands  frequently  being  much  enlarged 

pleural  membrane  studded  with  small  nodules.  The  latter  con- 
oay  even  obtain  when  the  parenchyma  of  the  lung  is  only  slightly 
i.  Pleural  effusion  usually  occurs,  and  pleuritis  itself  is  not 
aon.  Secondary  changes  occur  in  the  nodules  in  the  form  of 
g  and  liquefaction,  resulting  in  the  formation  of  cavities.  A 
ry  inflammation  is  also  set  up  in  the  periphery  of  the  nodules. 
CROScoPic  Appearance.     Upon    examination  of  properly   pre- 
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pared  sections  of  carcinomatous  lung  two  facts  are  noted.  The  first  is, 
that  the  alveolar  walls  are  in  the  main  preserved;  secondly,  that  the 
alveoli  are  packed  with  large  cells  containing  large  nucleolated  nuclei, 
usually  spherical,  and  at  times  polygonal  in  shape.  Therefore,  accord- 
ing to  Cornil  and  Ranvier,  the  stroma  of  the  neoplasm  consists  of  thick- 
ened and  altered  alveolar  walls. 

Symptoms. — There  are  no  characteristic  symptoms  of  carcinoma  of 
the  lungs ;  those  produced  by  and  accompanying  it  being  more  or  less 
common  to  other  pulmonary  affections.  The  local  symptoms  are  usually 
few  and  of  slight  intensity,  consisting  of  cough,  expectoration,  and  pain, 
the  latter  varying  in  character  and  location.  The  general  symptoms  are 
those  of  cancer  elsewhere. 

Physical  Signs. — These  are  such  as  attend  consolidation  of  pul- 
monary tissue  from  any  cause,  and  of  coexisting  limited  bronchitis  and 
pleurisy. 

Biagpaosis. — The  history  is  of  pre-eminent  importance  in  making  a 
diagnosis.    If,  in  connection  with  cancerous  disease  of  some  portion  of 
the  organism,  signs  of  consolidation  of  the  lungs  are  developed,  perhaps 
associated  with  circumscribed  bronchial  rftles  or  a  limited  pleurisy,  it  is 
safe  to  diagnosticate  pulmonary  cancer.    If  the  carcinomatous  infiltra- 
tion goes  on  to  the  extent  of  producing  compression  of  important 
structures,  the  signs  indicating  such  compression  are  added.    Compres- 
sion of  the  trachea  or  recurrent  laryngeal  nerve  may  lead  to  dyspnoea 
and  aphonia  respectively.    Pressure  upon  the  pulmonary  veins  would 
cause  congestion  and  oedema  of  the  lungs  and  bronchial  hsemorrhage. 
DiflBcult  ingestion  of  food  may  be  induced  by  pressure  upon  the  oesopha- 
gus.   The  heart  may  be  displaced. 

Termination. — Death  is  the  invariable  termination. 

Treatment. — The  indications  for  treatment  are,  first,  to  improve  the 
nutrition  of  the  patient  by  careful  attention  to  diet,  hygiene,  rest,  and 
exercise ;  and,  secondly,  to  retard  the  progress  of  the  development  of  the 
growth  and  relieve  especially  troublesome  symptoms.  The  medicines 
of  most  value  are  such  as  have  been  suggested  for  cancer  in  general. 
Reference  may  also  be  made  to  the  sections  upon  bronchitis,  phthisis, 
pleurisy,  etc.,  for  indications  for  the  treatment  of  groups  of  symptoms. 

PULMONARY  GANGRENE. 

Definition. — Death  of  lung  tissue.  This  may  be  either  circum- 
scribed or  diffuse. 

Etiology. — Before  the  exciting  causes  of  pulmonary  gangrene  can 
become  operative,  it  is  necessary  in  most  cases  that  certain  predisposing 
factors  be  present.  These  are  found  in  all  agencies  which  tend  to  con- 
stitutional depreciation.  Persons  who  have  long  been  the  subjects  of 
malnutrition  growing  out  of  such  chronic  ailments  as  Bright's  disease 
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abetes,  habitual  intoxication,  dissipations  of  all  sorts ;  the  poorer 
5,  i.  e.,  those  who  are  illy  fed,  badly  clothed,  and  exposed  to  the 
tudes  of  wet  and  cold,  form  the  class  of  patients  in  whom  it  is 
le  for  pulmonary  gangrene  to  occur.  Infection  of  the  lung  tissue 
pecific  bacterium  is  now  generally  regarded  as  a  frequent  exciting 
By  Striimpell  it  is  looked  upon  as  the  only  one,  for  he  says : 

entrance  of  the  bacteria  of  putrefaction  is  the  sole  cause."  Still 
>ove-mentioned  predisposing  causes  must  be  present,  for  the  healthy 
ism  is  able  to  resist  the  infection. 

^neumonia,  especially  lobar  pneumonia,  bronchiectasis  and  phthisis 
the  formation  of  cavities,  are  liable  to  develop  local  gangrene,  the 
iwo  mentioned  by  infection  with  their  putrid  secretions.  Pul- 
iry  embolism  has  caused  the  disease  in  some  instances.  It  may  do 
her  by  the  mechanical  effect  of  the  embolus,  or  by  the  introduction 
i  infecting  foreign  body  into  the  pulmonary  circulation.  In  the 
Br  instance,  the  tissues  supplied  by  the  obstructed  vessel  simply  die 

lack  of  nutrition.  In  the  latter  the  plug  probably  originates  from 
uctive  and  infectious  processes  elsewhere,  as  gangrenous  bedsores, 
peral  inflammations,  suppurative  caries,  etc.  Sloughing  does  not 
warily  ensue  from  the  mechanical  effects  of  an  aseptic  embolus. 
ign  bodies  are  pi;Qbably  a  more  frequent  cause  of  gangrene  of  the 
s  than  is  ordinar^fubld.  Instances  have  beeu  recorded  in  which  the 
ence  of  this  cause  was  only  revealed  at  the  autopsy.  Especially  are 
gn  bodies  of  an  organic  nature  active  in  this  respect,  capable  as  they 
themselves  of  undergoing  putrefaction.  Patients  suffering  from 
nic  nervous  diseases,  insanities,  and  paralyses  of  the  muscles  of 
utition,  are  very  liable  to  get  food  into  the  respiratory  passages. 
Certain  severe  ulcerations  of  the  mouth,  pharynx,  larynx,  or  trachea, 
iable  to  cause  gangrene  of  the  lungs  by  aspiration  of  their  infectious 
tions. 

Systemic  poisons,  as  those  of  typhus,  smallpox,  measles,  glanders, 
aia,  septicaemia,  and  the  venom  of  animals,  may  produce  gangrene 
e  lungs. 

Dases  have  been  reported  as  occurring  after  traumatisms  of  the  chest 
,  and  that,  too,  without  any  external  lesion,  either  of  the  skin 

Pathology  and  Morbid  Anatomy. — The  morbid  changes  in  pul- 
iry  gangrene  may  involve  any  portion  of  the  lung,  but  they  are 
frequently  found  in  the  lower  lobes  and  the  superficial  struc- 
of  the  right  lung  than  elsewhere.  The  changes  are  not  by  any 
IS  restricted  by  the  anatomical  divisions  of  the  lungs,  but  may 
Ive  small  areas  or  an  entire  organ.  In  the  circumscribed  variety, 
lecrotic  tissue  usually  ranges  in  size  from  one-third  of  an  inch  to  an 
and  a  half  in  diameter,  although  any  size  not  larger  than  the  lung 
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itself  is  possible.    I  myself  have  witnessed  a  case  in  which  an  entire 
lung  was  replaced  by  a  putrid,  oflFensive,  gangrenous  cavity.     In  the  cir- 
cumscribed form,  there  may  be  one  or  more  necrotic  foci.  In  appearance 
the  gangrenous  tissues  differ  greatly  in  different  cases.    They  may  be 
soft,  in  which  case  they  are  of  a  brownish  or  greenish  hue ;  or  firnj, 
when  they  are  blackish  and  contain  a  small  quantity  of  fluid.     As  the 
process  advances,  the  disintegrated  tissue  is  expelled,  and  a  cavity  with 
irregular  walls  is  formed.    Circumscribed  foci  are  sometimes  surrounded 
by  a  line  of  demarcation  with  suppuration ;  the  slough  is  thus  loosened 
and  its  expulsion  aided.    The  walls  of  the  cavity  give  forth  a  purulent 
discharge.    The  bronchial  tubes  resist  the  gangrenous  process  longer 
than  any  of  the  pulmonary  tissues ;  indeed,  they  may  sometimes  be 
observed  traversing  cavities  filled  with  detritus.    Ultimately  the  bron- 
chiaf  tubes  within  the  necrotic  area  are  destroyed,  and  the  products 
expectorated. 

The  combined  secretions  from  the  cavity  are  ejected  with  a  certain 
degree  of  periodicity,  and  are  exceedingly  deleterious  in  their  effects  on 
the  mucous  membrane  with  which  they  come  in  contact.  The  dis- 
charges sometimes,  instead  of  being  expectorated,  find  their  way  by 
ulcerative  action  into  the  pleural  cavity,  setting  up  an  infectious  pleuritis. 
More  frequently,  however,  adhesions  first  form  between  the  pleural  sur- 
faces, so  that  the  opening  is  made  through  the  thoracic  wall.  If  the 
process  is  arrested,  a  connective  tissue  development  of  considerable  den-  • 
sity  forms  about  the  cavity  or  necrotic  focus. 

Symptomatology. — As  pulmonary  gangrene  is  so  nearly  always  a 
secondary  process,  the  symptoms  must  vary  considerably,  the  variance 
being  due  to  the  character  of  the  preceding  pulmonary  lesion.  The 
symptoms  which  suggest  the  supervention  of  gangrene  are  the  presence 
of  a  high  degree  of  asthenia,  disproportionate  to  the  physical  signs,  an 
increased  elevation  of  temperature,  perhaps  to  a  very  high  point,  and 
very  offensive  expectoration.  The  fever  is  very  irregular  in  its  course. 
Its  very  irregularity,  i.  6.,  its  departure  from  the  normal  curve  of  the 
primary  affection,  is  sometimes  suggestive.  Later  in  the  course  of  the 
disease,  when  all  dead  tissue  has  been  cast  off,  the  secretions  freely 
expectorated,  and  there  is  no  systemic  infection,  fever  may  be  entirely 
absent. 

In  well -developed  cases  the  sputum  is  rather  thin,  sometimes 
sanious,  with  a  greenish,  brownish,  or  blackish  appearance,  and  emitting 
a  horribly  offensive  odor.  The  quantity  of  expectorated  matter  is  some- 
times enormous;  all  of  it,  however,  does  not  come  from  the  gangrenous 
cavity.  If  the  sputum  is  permitted  to  stand  in  a  glass  it  settles  in  three 
layers;  the  upper  is  frothy,  muco-purulent,  greasy  and  nummular  in 
appearance;  the  middle  layer  is  clear,  containing,  however,  some  solid 
particles  from  the  upper  one;  the  lowest  layer  exhibits  a  greasy,  greenish- 
yellow  appearance,  and  consists  of  pus  and  shreds  of  tissue. 
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leral  symptoms,  as  chills,  sweating,  vomiting  and  diarrhcBa  are 
y  manifested,  as  are  also  numerous  pulmonary  phenomena,  such 
;h,  dyspnoea  and  other  symptoms  common  to  all  pulmonary 

[IS. 

e  physical  signs  are  those  distinctive  of  pulmonary  consolidation, 
cavities,  associated  with  the  rftles  of  bronchitis.  These  do  not, 
se,  indicate  the  character  of  the  destructive  process, 
agnosis. — The  diagnosis  of  pulmonary  gangrene  is  in  general 
ent  upon  the  character  of  the  expectoration,  its  extremely  foetid 
eing  sui  generis.  The  determination  of  the  condition  is  easy,  if, 
ition  to  this  characteristic  odor  of  the  sputa,  the  existence  of 
lary  consolidation  and  excavation  can  be  demonstrated.  In  dif- 
iting  gangrene  of  the  lung  and  putrid  bronchitis,  the  main  reliance 
le  placed  upon  the  history  of  the  case,  for  in  both  the  sputum  is 
re,  and  in  both  cavities  exist.  The  situation  of  the  cavity  or 
I  may  be  of  no  small  assistance.  In  gangrene  the  process  is 
an  exceedingly  rapid  one;  in' dilatation  of  the  bronchi  it  is  slow, 
lely  rare  cases  of  pulmonary  gangrene  exist  without  the  charac- 
expectoration.  In  these  there  is  usually  no  communication 
1  the  gangrenous  area  and  a  bronchial  tube, 
ognosis. — The  prognosis  is  most  unfavorable.  Death  always 
the  diffuse  variety,  and  recovery  in  circumscribed  cases  is  the 
)n.  A  fatal  issue  is  usually  attained  within  five  or  six  days  after 
ial  chill.  Some  cases  pursue  a  very  chronic  course. 
RMiNATioN.  The  causes  of  death  may  be  exhaustion,  hsemor- 
peritonitis,  pleurisy,  pneumothorax,. etc.  Perforation^ may  occur 
J  pleura  or  peritoneal  cavity,  or  through  the  chest  walls. 
satment. — The  most  important  measure  is  the  conservation  of 
ient's  strength  until  all  necrotic  tissues  are  cast  off.  This  is  best 
lished  by  a  carefully  selected  dietary  and  judicious  stimulation. 
roths,  milk,  etc.,  should  be  administered  at  short  intervals.  For 
tion  nothing  is  better  than  alcohol  in  the  form  of  brandy  or 
,  If  the  expectorated  matters  are  extremely  or  unbearably  offen- 
i  use  of  antiseptic  inhalations  may  be  demanded.  Iodine,  carbolic 
omine,  thymol  or  creasote  are  the  drugs  most  used.  Antisepsis 
secured  by  the  judicious  use  of  sprays,  which  serve  only  to  lessen 


►r. 


e  surgical  treatment  of  the  gangrenous  cavity  by  incision  and 
e  has  now  been  attempted  successfully  a  number  of  times,  and  is 
•e  a  legitimate  procedure. 

perience  leads  us  to  claim  very  little  for  the  action  of  drugs  in 
•ave  cases.  Some  observers  claim  to  have  seen  good  results  follow 
of  the  great  anti -gangrenous  remedies,  arsenic  and  lacheais,  but  in 
cases  I  have  seen,  I  must  confess  to  having  observed  no  appre- 
3sult  from  them. 


Digitized  by 


Goot 


290 


PNEUMONOKONIOSm. 


PNBUMONOKONIOSIS. 

Definition. — Under  the  term  pneumonokoniosis  is  included  a  vari 
of  conditions  dependent  upon  the  inhalation  and  lodgment  of  dusts 
the  lungs.  According  to  the  character  of  the  dust  producing  the  lesi 
specific  designations  have  been  employed.  Thus,  anthracosis,  when  c< 
dust  is  the  cause;  siderosis,  when  due  to  metallic  dust,  particularly  tl 
of  iron ;  chalicosis,  mineral  dust,  as  exemplified  in  the  so-called  stoi 
cutters'  phthisis  or  the  "grinders'  rot;"  tabacosis,  when  produced 
tobacco  dust ;  byssinosis,  if  from  cotton  fibres  and  ordinary  "  dust." 

Etiology. — Although  dust  of  various  kinds  is  omnipresent,  pra 
tically,  nevertheless  the  ill  eflFects  arising  from  the  same  are  not  ve] 
common.  Certain  conditions  are  necessary  in  order  that  it  shall  becon 
an  active  factor  in  the  production  of  pneumonokoniosis.  The  first  < 
these  is  poor  ventilation.  Taking,  for  example,  coal  miners,  in  whoi 
this  disease  is  exceedingly  common,  we  find  these  artisans  exposed  nc 
only  to  bad  ventilation,  but  to  deprivation  of  sunlight.  Both  of  thes 
conditions  lower  the  vitality  of  the  subject  and  increase  the  danger 
arising  from  dust  inhalation.  The  quantity  of  dust  also  has  much  to  d< 
with  the  results.  The  pulmonary  cilia  can  protect  the  respiratory  appa 
ratus  from  the  inhalation  of  foreign  particles  to  a  certain  extent.  Th< 
general  health  of  the  individual  will  regulate  the  resisting  power  bj 
maintaining  tissue  integrity.  The  most  injurious  dusts  are  those  froni 
iron,  steel,  flint  and  various  forms  of  grindstones. 

Studies  of  the  effects  of  dust  inhalation  in  certain  occupations 
demonstrate  that  workmen  .thus  employed  are  thereby  rendered  short- 
lived. Thus  in  certain  grindstone  manufactories  the  longest  any  work- 
man has  been  able  to  pursue  his  employment  is  thirteen  years,  while  the 
average  age  of  those  at  work  is  twenty -four  years.  In  certain  coal-min- 
ing districts  the  mortality  of  the  workmen  from  lung  diseases  is  inordi- 
nately large. 

Pathology  and  Morbid  Anatomy. — While  the  mechanism  by 
which  dust  particles  enter  the  lung  substance  and  thereby  set  up  morbid 
changes  affords  an  interesting  subject  for  study,  space  forbids  its  considera- 
tion and  necessitates  the  limitation  of  remarks  to  a  description  of  the 
results.  Taking  anthracosis  as  a  sample,  we  find  the  lungs  enlarged  and 
increased  in  weight.  They  are  deeply  pigmented  a  coal-black  color.  It 
is  believed  that  some  of  this  discoloration  is  dependent  upon  pigmentary 
matter  from  the  blood.  The  surface  of  the  pleurse  is  also  discolored. 
Pressure  of  the  affected  organs  causes  the  exudation  of  a  blackish  fluid. 
The  resulting  changes  in  the  pulmonary  structures  include  about  all  to 
which  these  organs  are  liable.  The  most  important,  because  the  most 
frequently  observed,  are  the  lesions  of  a  chronic  bronchitis,  with  thick- 
ening of  the  bronchial  walls  and  the  formation  of  bronchiectasic  cavities. 
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onchial  glands  may  become  enlarged,  and,  by  the  pressure  they 
sxcite  still  further  pulmonary  changes.  The  lymph  circulation 
ti  the  lungs  is  interfered  with,  which  results  in  the  formation  of 
live  tissue  formations  in  the  interlobular  septa.  Thus  the  natural 
ty  of  the  lungs  is  impaired  and  emphysema  results.  These  fibroid 
s  may  be  diffused  through  the  entire  lung,  or  they  may  be  more 
juous  in  some  portions  than  in  others.  The  pleursB  are  generally 
led. 

rmptoniatology. — The  symptoms  of  pneumonokoniosis  present 
racteristic  features,  as  they  consist  of  those  of  chronic  bronchitis, 
liectasis  and  emphysema,  according  to  the  stage  at  which  the  case 
under  observation.  The  expectoration  is  muco-purulent,  and  often 
ns  particles  of  the  dust  which  has  been  the  cause  of  the  disease. 
"reatment. — The  treatment  of  pneumonokoniosis  is  identical  with 
f  chronic  bronchitis  and  emphysema,  to  the  chapters  on  which  con- 
is  the  reader  is  referred.  ^ 

ABSCESS  OP  THE  LUNGS. 

Stiology. — The  formation  of  an  abscess  in  one  of  the  lungs  necessi- 
in  the  majority  of  cases,  certain  predisposing  factors,  which  may 
lid  to  consist  of  all  those  causes  which  impoverish  the  general 
h.  Thus  we  find  alcoholic  indulgence,  old  age,  insanity,  and  cer- 
constitutional  and  local  diseases,  as  Bright's  disease  and  diabetes, 
'ing  the  production  of  this  lesion.  The  exciting  causes  of  pulnaon- 
ibseess  may  originate  within  the  thorax,  as  in  those  cases  follow- 
pneumonia,  intra-pulmonary  hsemorrhage,  traumatisms,  fractured 
and  foreign  bodies  in  the  bronchi,  empyema,  and  suppurating 
chial  glands.  Cases  may  also  result  from  infective  emboli,  as  in 
gnant  endocarditis.  Pulmonary  abscesses  are  not  infrequently  part 
general  pyaemia. 

Pathology  and  Morbid*  Anatomy. — Abscesses  succeeding  acute 
imonia  are  generally  single  and  of  large  size.  Their  walls  are 
ed  and  irregular;  not  infrequently  their  cavities  are  traversed  by 
ivessels  and  small  bronchial  tubes  which  have  resisted  the  destruc- 
process.  Their  contents  consist  of  pus,  floating  in  which  may  be 
d  small  particles  of  lung  tissue.  In  the  old  cases  the  walls  are 
>th  and  lined  by  a  limiting  membrane.  Pysemic  abscesses  are 
lly  of  small  size  and  multiple.  The  thorough  evacuation  of  pul- 
ary  abscesses  is  sometimes  followed  by  contraction  of  their  cavities 
cicatrization. 

Symptomatology. — The  clinical  picture  of  pulmonary  abscess  will 

according  to  the  nature  of  the  primary  disease.    In  the  case  of 

ios  succeeding  pneumonia,  the  latter  disease  is  observed  to  pursue 

rregular  course ;  possibly  it  is  a  more  severe  attack  than  usually 
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observed,  and  is  attended  by  symptoms  of  profound  asthenia.  The  tem 
perature  possibly  runs  high,  and  respiration  is  considerably  embarrassed 
These  symptoms  ameliorate  in  a  measure,  and  then  return  with  increased 
vigor,  accompanied  by  rigors,  profuse  sweats  and  prostration.  The 
diagnosis  of  abscess  is  not,  however,  made  certain  until  there  occurs  a 
sudden  discharge  of  a  large  quantity  of  pus.  Physical  examination  at 
first  gives  evidence  of  local  consolidation,  and  sub§equently  the  signs  of 
a  cavity  are  readily  discernible,  this  of  course  providing  the  abscess  is 
sufl5ciently  large  to  be  thus  recognized. 

Diagnosis. — While  the  diagnosis  of  pulmonary  abscess  rests  upon 
the  presence  of  a  symptomatic  totality  such  as  detailed  above,  other  con- 
ditions will  present  sufiBcient  similarity  to  it  to  make  a  conclusion  at 
times  quite  a  difficult  matter.     From  gangrene  it  is  to  be  differentiated 
by  the  horrible  foetor  of  the  sputum  in  that  disease,  and  the  presence  of 
large  pieces  of  lung  tissue  in  the  same.    Empyema  gives  a  history  show- 
ing that  the  primary  seat  of  diijease  was  in  the  pleura.    The  quantity  of 
pus  discharged  is  much  larger  in  empyema  than  it  is  in  abscess.     Some- 
times a  hepatic  abscess  ruptures  into  the  chest  and  is  discharged  by  way 
of  the  lungs.     Aside  from  the  physical  evidences  pointing  to  disease  of 
the  liver,  we  find  the  pus  in  the  case  of  abscess  of  that  organ  dirty  brown 
or  chocolate-like  in  color,  while  chemical  analysis  reveals  the  presence 
of  bile,  and  microscopical  examinations,  portions  of  liver  structure. 

Prognosis. — The  prognosis  of  pulmonary  abscess  is  always  grave. 
Many  cases  recover,  and  especially  is  this  true  in  private  practice  when 
the  patient  can  be  surrounded  by  every  comfort,  and  brought  under 
good  hygienic  rules.  In  any  individual  case  the  result  is  to  be  predicted 
upon  the  general  condition  of  the  patient.  The  prognosis  is  especially 
grave  in  cases  resulting  from  discharge  of  an  hepatic  abscess  or  empyema 
into  the  lungs. 

Treatment. — The  main  element  in  the  treatment  consists  in  placing 
the  patient  under  such  conditions  as  will  best  conserve  his  strength  and 
enable  him  to  resist  the  inroads  of  a  long  period  of  exhausting  suppura- 
tion. This  is  to  be  done  by  the  administration  of  easily  digested  and 
highly  nourishing  food.  In  some  cases  stimulation  by  alcoholics  is 
absolutely  necessary.  In  addition  to  these  measures,  inhalations  and 
means  for  promoting  cough  and  expectoration  as  detailed  in  the  article 
on  pulmonary  tuberculosis  are  required.  Some  cases  are  best  treated  by 
surgical  operation.  As  to  remedies,  those  which  will  be  of  the  most 
service  are  hepar,  sUicea,  cinchona,  arsenicum,  arsenicum  iod.  and  ktchesis. 

HEMOPTYSIS. 

Nomenclature.— Pulmonary  haemorrhage ;  bronchial  haemorrhage; 
broncho-pulmonary  haemorrhage. 

Definition.— Haemoptysis  is  the  expectoration  of  blood   in  large 
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all  quantities,  the  source  of  the  hsemorrhage  being  the  mucous 
rane  of  the  respiratory  tract  below  the  larynx  or  the  lung  paren- 
a.  The  term  bronchorrhagia  has  been  applied  to  hsemorrhage  from 
conchial  mucous  membrane.  The  clinical  use  of  this  latter  term  is 
onecessary  refinement,  for  it  is  frequently  impossible  to  say  posi- 
j  from  which  portion  of  the  respiratory  tract  the  blood  proceeds, 
[t  is  customary  to  speak  of  a  true  and  a  false  haemoptysis.  The 
er  answers  to  the  above  definition ;  the  latter  results  from  hsemor- 
e  from  the  mouth,  post-nasal  space  or  throat. 

Etiolog^y. — Hsemoptysis  may  arise  from  quite  a  variety  of  morbid 
itions.  In  every  case  it  is  but  a  symptom  calling  for  a  most  thorough 
h  for  other  subjective  and  objective  evidences  of  disease.  In  many 
nces  it  is  true  these  will  not  be  found,  not  that  a  primary  disease 
not  exist,  but  because  the  pathological  lesions  are  too  circumscribed 
ve  other  evidence  of  their  presence.  There  can  be  no  doubt  that 
optysis  sometimes,  though  very  rarely,  occurs  in  young  adults  in 
n  the  most  skilful  diagnostician  can  detect  no  evidences  of  disease 
ediately  preceding  or  succeeding  the  attack,  and  whose  subsequent 
T  fails  to  show  reason  for  the  heBmorrhage. 

The  greatest  importance  of  haemoptysis  is  attached  to  its  very  fre- 
t  association  with  phthisis;  in  truth,  clinical  investigations  show 
in  the  vast  majority  of  cases  it  forms  but  one  of  the  numerous  mani- 
iious  of  tliat  justly  dreaded  disease.  This  relationship  is  generally 
[nized  by  the  laity,  who  look  upon  heBmoptysis  and  consumption  as 
ically  identical.  Haemoptysis  may  occur  at  any  stage  of  phthisis, 
ay  give  the  first  note  of  warning,  the  patient  having  hitherto  con- 
ed himself  iu  perfect  health,  or  its  onset  may  be  deferred  to  the 
i  of  ulceration  and  cavities. 

Other  causes  for  hsemoptysis  are  observed  with  much  less  frequency. 
iraatism,  as  from  wounds  or  blows  aflTecting  the  chest,  may  produce 
^  rupturing  the  lung.  It  is  sometimes  a  symptom  in  the  course  of 
festive  or  inflammatory  pulmonary  disorders.  Mechanical  conges- 
of  the  lungs,  notably  that  occasioned  by  heart  disease  (especially 
ise  of  the  mitral  valve),  the  severe  paroxysms  of  whooping  cough, 
ations  in  the  pulmonary  circulation  arising  from  obstructioh  of  the 
les  by  emboli  and  tumors,  are  occasional  causes.  During  the  early 
of  pneumonia  it  is  observed  in  rare  cases.  The  relation  of  haemop- 
to  menstruation  forms  an  interesting  subject  of  study.  Numerous 
are  on  record  in  which  it  is  claimed  that  the  pulmonary  haemor- 
e  is  but  an  expression  of  vicarious  menstruation.  There  can  be  no 
t  that  many  of  these  cases  are  just  what  they  have  been  claimed  to 
It  is  equally  true,  however,  that  in  many  others,  pulmonary  mis- 
has  already  taken  place,  and  has  produced  both  the  amenorrhoea 
the  haemoptysis.    A  too  ready  acceptance  of  the  doctrine  of  vicari- 
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ous  menstruation  must  lull  the  physician  and  patient  alike  into  a  fals4 
sense  of  security,  and  waste  time  which  should  be  occupied  by  valuable 
treatment.  The  assertion  that  pregnancy  and  lactation  produce  hsemop- 
tysis  lacks  the  confirmation  of  good  authority. 

Many  acute  infectious  diseases  and  affections  characterized  by  pro- 
found alterations  in  the  blood,  as  yellow  fever,  typhus,  scurvy,  purpura, 
etc.,  may  give  rise  to  pulmonary  hsemorrhage  of  very  severe  character. 
A  rare,  though  very  grave  cause,  is  aortic  aneurism  rupturing  into  the 
bronchial  tubes,  such  cases  nearly  always  proving  rapidly  fatal.      The 
cause  of  the  symptom  is  sometimes  found  in  the  condition  of  the  vessels 
themselves;  «.  5^.,  they  may  be  atheromatous,  or  they  may  exhibit  an 
abnormal  fragility.   This  latter  condition  is  not  infrequently  an  attendant 
upon  phthisis.    A  form  of  hsemoptysis  occurring  in  gouty  subjects  has 
been  described  by  Sir  Andrew  Clarke.    This  variety,  according  to  that 
distinguished  clinician,  occurs  in  elderly  persons,  and  seems  to  arise  from 
minute  structural  alterations  in  the  terminal  vessels  of  the  lungs,  and  is 
entirely  independent  of  pulmonary  and  cardiac  lesions.    The  patients 
are  of  the  arthritic  diathesis,  causing  this  variety  to  be  called  "arthritic 
hsemoptysis."    A  number  of  instances  have  likewise  been  recorded  in 
which  the  vascular  conditions  accompanying  interstitial  nephritis  have 
proven  the  only  assignable  cause. 

Syphilitic  changes  in  the  lungs  have  undoubtedly  caused  hsemop- 
tysis  in  a  number  of  instances,  especially  when  the  vessels  themselves 
are  also  diseased. 

There  is  a  popular  notion  that  hsemoptysis  is  hereditary.  Careful 
investigation  does  not  show  that  it  presents  any  greater  hereditary  ten- 
dency than  do  tubercular  troubles  generally.  There  is  a  marked  predis- 
position, however,  as  to  age,  the  majority  of  cases  occurring  between  the 
ages  of  eighteen  and  thirty  years. 

Pathology  and  Morbid  Anatomy. — In  the  majority  of  instances 
the  origin  of  the  hsemorrhage  is  the  bronchial  mucous  membrane.  The 
escape  of  the  blood  seems  to  be  related  especially  to  the  condition  of  the 
capillary  vessels  of  the  mucous  membrane.  These  conditions  are 
(1)  weakness  of  the  capillary  walls ;  and  (2)  overdistention.  It  is  the 
latter  condition  which  gives  rise  to  the  haemoptysis  in  connection  with 
various  pulmonary  and  cardiac  diseases  already  mentioned.  The 
immediate  cause  of  the  bleeding  is  found  in  sudden  overdistention  of  the 
capillary  vessels  causing  their  rupture ;  this  may  arise  from  cold,  sudden 
exertion,  or  strong  emotions. 

Hsemorrhage  is  much  oftener  due  to  destructive  changes  in  the  lung 
parenchyma  occurring  from  the  rupture  of  dilated  vessels  in  the  walls 
of  cavities,  or  from  an  ulcerating  focus. 

The  microscopic  appearances  are  variable.  Sometimes  after  appar- 
ently profuse  haemorrhages  we  may  be  unable  to  detect  the  point  at 
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the  flow  of  blood  has  taken  place.  Occasionally,  the  mucous 
ane  has  a  pale,  exsanguined  appearance.  Especially  is  this  apt 
le  case  if  a  long  period  has  elapsed  between  the  time  of  the  hsBm- 
;e  and  the  making  of  the  post-mortem  examination.  Generally, 
er,  there  will  be  found  a  puffy,  softened  and  relaxed  mucous  mem- 
,  of  a  bright  or  dark  red  color,  and  presenting  more  or  less  exten- 
cchymotic  spots.  The  alveoli  in  the  neighborhood  of  the  point  of 
)rrhage  may  be  filled  with  blood  presenting  a  pinkish  appearance; 
I  blood  may  be  found  in  distant  portions  of  the  lung  substance  to 
1  it  has  been  conducted  by  the  bronchial  tubes.  The  bronchial 
themselves  are  often  found  to  contain  clots  which  may  have  lost 
color.  If  the  bleeding  has  occurred  from  the  walls  of  a  cavity, 
itter  will  be  found  to  contain  a  coagulum,  the  removal  of  which 
xpose  the  diseased  bloodvessel. 

ilinical  Course. — The  onset  of  pulmonary  hsBmorrhage  is  gener- 
rithout  warning.  The  patient  may  have  previously  complained  of 
rmptoms  of  the  primary  disease,  but  has  given  no  evidences  of  the 
►aching  catastrophe.  Frequently,  just  before  the  bleeding,  there  is 
ienced  a  saltish  taste  in  the  mouth,  a  slight  cough,  and  then  the 
appears.  It  may  be  that  the  blood  wells  up  without  even  the 
of  a  cough.  The  associated  symptoms  depend  largely  upon 
iiantity  of  blood  given  off.  If  the  hsemorrhage  is  a  large  one,  the 
toms  are  in  the  main  those  of  a  free  bleeding  from  any  other 
ty,  e.  g,f  feeble  pulse,  pallor,  prostration,  ringing  in  the  ears,  and 
ng  for  air.  The  temporary  obstruction  of  the  bronchial  tubes  adds 
sse  choking,  coughing,  ^tc. 

rhe  expectorated  blood  is  nearly  always  bright  red  and  frothy.  In 
tity  it  varies  greatly  in  different  cases.  It  may  appear  only  as 
1  streaks  in  mucous  sputa,  and  coming  only  with  the  act  of  cough- 
or  it  may  gush  forth  in  such  quantities  as  to  strangle  the  patient 
eiuse  death  by  exsanguination.  In  most  cases,  however,  the 
orrhage  is  not  so  profuse  as  to  seriously  impair  the  patient's 
gth.  The  blood  usually  escapes  in  a  fluid  condition,  but  it  may  be 
ctorated  as  coagula. 

Marked  pyrexia  usually  characterizes  continued  haemoptysis  of  any 
ity,  or  may  follow  upon  a  single  heemorrhage,  the  rise  of  tempera- 
not  infrequently  being  103°  F.  or  more.  The  pulse  is  always 
erated.  The  patient  is  nearly  always  anxious  and  excitable. 
The  attacks  have  no  definite  duration.  It  may  be  that  the  patient, 
Dut  warning,  expectorates  a  large  quantity  of  blood  and  has  no 
ler  trouble  for  months ;  or  the  hsemorrhage  marks  the  beginning  of 
ies  occurring  day  after  day  for  a  prolonged  period.  Usually,  how- 
after  the  first  haemorrhage,  others  of  less  quantity  occur,  the  con- 
n  gradually  lessening  until  there  is  only  an  occasional  streak  of 
d  in  the  sputa. 
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If  distressing  cough  attends,  as  it  does  many  attacks  of  hsemoptys 
it  constitutes  a  feature  requiring  the  physician's  careful  attention,  for 
cough  of  this  character  interferes  seriously  with  reparative  action  with 
the  lungs. 

It  sometimes  happens  in  patients  already  greatly  debilitated  by  tl 
advanced  stage  of  phthisis,  and  when  the  haemorrhage  takes  place  ini 
a  large  cavity,  that  death  occurs  without  any  external  appearance  < 
blood. 

Sometimes  the  patient  swallows  the  blood,  which  is  then  vomitec 
or  it  may  be  passed  on  into  the  bowels,  thus  giving  the  stools  a  dari 
color. 

Fhysioal  Signs. — In  free  hsemorrhages  especially,  moist  r&I^  ar 
heard  in  the  larger  bronchi.  '  Rkles  may  even  be  sufficiently  localized  U 
indicate  the.  source  of  bleeding.  Generally  very  little  information  con 
corning  the  hsBmorrhage  is  obtained  by  a  physical  examination,  uulesj 
there  is  sufficiently  well-marked  coexisting  disease.  The  greatest  car€ 
must  be  exercised  in  making  the  physical  examination,  lest  harm  be 
done  thereby. 

Complications  and  SequelsB.— Many  able  clinicians,  notably  the 
late  Prof.  Niemeyer,  considered  haemoptysis  as  a  frequent  cause  of  pulmon- 
ary phthisis.  It  appears  quite  probable  that  the  changes  in  the  lungs 
and  bronchi  resulting  from  the  presence  of  decomposing  blood,  which 
substance  may  jflood  portions  of  the  lung  during  an  attack  of  hsemop- 
tysis  would  favor  the  lodgment  and  propagation  of  the  tubercle  bacillus ; 
but  it  is  still  more  probable  that  a  slight  primary  tuberculous  lesion 
exists  in  such  cases  and  that  the  specific  organism  is  rapidly  spread  from 
this  primary  bleeding  focus. 

Diagnosis. — As  pulmonary  hsBmorrhage  in  the  majority  of  cases  is 
symptomatic  only,  the  evidences  of  the  disease  to  which  it  bears  rela- 
tionship should  be  carefully  sought.  The  various  pulmonary  and 
cardiac  affections  with  which  haemorrhage  is  frequently  associated  are  to 
be  diagnosticated  mainly  by  physical  signs,  in  conjunction  with  a  care- 
fully secured  history. 

Pulmonary  haemorrhage  will  rarely  be  mistaken  for  haemorrhage 
from  other  organs  if  the  patient  is  seen  by  the  physician  in  the  attack 
itself.  Blood  from  the  respiratory  tract  is  raised  by  a  coughing  effort, 
very  seldom  indeed  by  attempts  at  vomiting.  It  is  alkaline  in  reaction, 
bright  red  in  color,  and  more  or  less  aerated.  "  Prune  juice"  sputum  is 
said  to  be  characteristic  of  pulmonary  cancer.  The  affection  with  which 
haemoptysis  is  most  likely  to  be  confounded  is  haematemesis.  In  the 
latter  the  blood  is  acid  in  reaction,  dark  in  color  and  coagulated.  When 
haemorrhage  from  the  stomach  is  very  profuse,  large  quantities  of  bright 
red  blood,  in  addition  to  the  dark  coagula,  may  be  vomited. 

Aneurism  may  be  suspected  when  a  patient  has  a  profuse  haemor- 
rhage without  the  physical  signs  of  phthisis. 
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ognosis. — The  outlook,  so  far  as  recovery  from  the  attack  itself 
^erned,  is  good.  Very  few  cases  result  fatally.  The  ultimate 
sis  is,  on  the  other  hand,  decidedly  unfavorable,  as  hsemoptysis  is 
3mitant  of  phthisis  or  other  serious  disease  in  the  vast  majority 
?s. 

reatment. — The  patient  should  be  at  once  placed  at  rest  in  a 
bent  position,  with  the  head  and  shoulders  well  elevated.  A  little 
ranee  at  this  early  stage  is  helpful,  lessening  the  excitement  and 
Qg  the  circulation.  The  food  should  consist  of  simple  nourishing 
is.  To  aid  expectoration  a  position  partly  or  entirely  upon  one 
hould  be  selected,  and  the  patient  encouraged  to  expectorate  with 
le  effort  as  possible.  The  temperature  of  the  room  should  be  low, 
16  feet  warmed  with  bottles,  and  light  blankets  used  for  covering, 
cation  of  ice  to  the  chest  is  strongly  advocated,  and  should  be  used 
stinate  bleeding,  but  it  is  positively  harmful  in  the  arthritic  cases. 
pplication  should  be  made  as  nearly  as  possible  over  the  bleeding 

Ice  may  be  sucked  with  advantage.  I  can  speak  highly  of 
nan's  method  of  applying  a  water-bag  at  120°  F.  to  the  cervical 
ipper  dorsal  vertebrae.  Temporary  ligation  of  the  extremities,  in 
to  obstruct  the  return  venous  jflow  without  interfering  with  the 
il  current,  has  received  strong  commendation  as  a  means  of 
ng  intravascular  tension.  In  the  majority  of  cases  of  haemoptysis 
[ceding  ceases  spontaneously,  or  in  response  to  very  simple  treat- 
while  in  others  it  requires  the  most  energetic  measures  to  prevent 
dly  fatal  termination. 

:  is  seldom  that  at  least  a  few  doses  of  aconite  are  amiss  in  the 
stages  of  the  treatment.  It  is  suggested  by  expectoration  of  bright 
blood,  excitement,  apprehension  as  to  the  result,  high  arterial 
n,  and  a  hard  hacking  cough.  It  is  unnecessary  to  give  this 
ine  in  doses  large  enough  to  depress  the  heart. 
^hile  the  aconite  is  acting  and  various  items  relating  to  the  care  of 
.tient  receiving  attention,  the  character  and  symptoms  of  the  case 
i  be  carefully  estimated  in  order  to  select  a  judicious  plan  of  treat- 

If  of  the  most  common  type,  viz.,  occurring  in  the  earlier  stages 
thisis,  there  is  usually  need  for  little  more.  However,  if  not 
ly  better,  geranium  in  doses  of  five  drops  of  the  tincture,  repeated 
fifteen  minutes  to  one  or  two  hours,  according  to  the  freedom  of 
semorrhage,  often  appears  beneficial.  If  the  blood  is  dark  and 
ful,  and  does  not  soon  diminish,  hamamdia  is  advocated,  although 
suits  with  this  remedy  have  not  been  as  good  as  reported  by  many, 
ccording  to  Jousset,  millefolium  is  much  used  on  the  continent  for 
ondition  and  upon  the  old  indications,  viz.,  a  free,  easy,  light- 
d  haemorrhage  with  little  cough.  It  is  also  advised  for  haemoptysis 
injuries  (arnica).     Ipecac,  is  indicated  when  there  is  considerable 
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attending  cough,  bubbling  r&les,  and  in  rare  cases,  nausea  and  vomiting. 
Sulphuric  add  has  proven  most  beneficial  in  my  hands  for  cases  of  per- 
sistent haemoptysis,  the  blood  being  dark  and  not  marked  by  great 
quantity  at  any  time,  but  by  continual  oozing.    It  agrees  well  with 
feeble  anaemic  women.    It  is  best  prescribed  in  ten  to  twenty  drops  of 
the  acid  in  four  ounces  of  water,  teaspoonful  doses  every  one  to  three 
hours.    Sulphuric  acid  deserves  greater  popularity  than  it  possesses. 
Erigeron  has  some  reputation  for  the  same  dark  passive  haemorrhage. 
Ferrum  phospJioricum  has  repeatedly  pleased  me  by  its  apparent  influence 
over  the  frequent,  slight,  bright  haemorrhages,  observed  in  some  cases  of 
phthisis.    It  suits  very  well  certain  overgrown  youths  who  have  been 
subject  to  bronchial  catarrh,  headache  and  epistaxis.     I  have  not  yet 
corroborated  satisfactorily  the  "dark  and  stringy"  discharge  of  crocus; 
nor  the  profuse  bright  red  haemorrhage,  with  violent  cough,  of  ledum. 
During  the  past  year  I  have  used  hydrcuiinine  hydrochlorcUe,  in  the  second 
decimal  trituration,  with  marked  influence.    This  medicine  was  com- 
mended to  me  by  Dr.  O.  S.  Haines,  who  has  employed  it  extensively. 
In  my  own  experience  no  remedy  has  shown  such  positive  influence  over 
haemorrhage  from  any  portion  of  the  body.     In  urgent  cases  it  may  be 
given  hypodermatically  in  doses  of  one-quarter  of  a  grain. 

In  severe  and  repeated  haemorrhages  with  feeble  heart,  great  pros- 
tration, and  coolness  of  the  surface,  diffUalia  is  demanded,  often  in  the 
tincture,  aided  by  small  quantities  of  jalcoholics.  Oinchona  frequently 
proves  a  good  sequential  remedy. 

Ergot,  and  more  especially  ergotine,  which  have  been  so  extensively 
employed,  I  have  made  use  of  in  some  grave  cases,  but  my  impressions 
are  not  favorable  to  their  continuance ;  neither  do  they  appear  to  be  pre- 
scribed upon  altogether  rational  grounds. 

The  various  drugs  having  astringent  properties,  as  gallic  acid,  are 
now  but  little  employed. 

In  uncontrollable  cases,  especially  if  attended  by  great  nervous 
excitement  and  accelerated  heart  action,  the  bleeding  is  often  controlled 
by  the  use  of  morphine,  administered  hypodermically  in  doses  ranging 
from  one-eighth  to  one-third  of  a  grain.  This  agent  should  not  be  used 
indiscriminately,  however,  for  a  cough  which  enables  the  patient  to 
expectorate  effused  blood  from  the  bronchi  is  essential  and  to  be 
encouraged.  On  the  other  hand,  a  harassing  dry  cough,  which  acts  as 
a  constant  menace  to  repair,  must  be  checked  and  morphine  is  the 
remedy  which  will  most  surely  accomplish  this  result  temporarily. 

When  haemoptysis  is  associated  with  acute  heart  disease  (endocardi- 
tis) spigelia,  cactus,  ferr: phos.,  and  aconite  are  the  most  important  remedies 
from  which  to  select;  but  when  due  to  chronic  obstructive  lesions, 
digitalis,  caffeine,  arsenicum,  and  other  remedies  acting  as  cardiac  stimu- 
lants, are  preferable. 
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active  and  a  passive  congestion  of  the  lungs  is  recognized, 
ithors  separating  mechanical  congestion  from  the  latter  and 
of  it  a  third  form. 

AOnVE  HYPERiTOVTTA. 

is  term  indicates  an  active  afSux  of  blood  to  the  lungs,  a  condi- 
istituting  the  early  stage  of  the  various  inflammatory  affections 
!  organs.  It  is  a  state  which  is  not  recognized  by  all  as  existing 
dently  of  defined  disease  of  the  lungs  and  has  consequently  led 
iderable  discussion.  The  French  especially  recognize  it  as  a 
'  affection,  calling  active  hypersemia  the  "  maladie  de  Woillez.'* 
dogy. — The  causes  of  active  hypersBmia  are  essentially  those 
>ite  inflammation  of  the  lung  tissue.  Pre-eminent  among  these 
i,  irritants,  e,g.,  inhalation  of  the  fumes  of  some  chemical  sub- 
of  irritating  particles,  or  of  very  hot  or  very  cold  air ;  inflam* 
of  adjacent  structures,  or  obstruction  to  the  flow  of  blood  through 
rtion  of  the  lung,  such  as  may  follow  upon  embolism  or  the 
Aon  of  capillary  vessels.  It  may  attend  violent  heart  action 
by  physical  exertion,  by  excitement,  or  however  produced.  Acute 
sm  is  a  common  cause,  but  often  associated  with  exposure  of 
kinds  and  the  worst  of  habits.  In  some  degree,  it  follows  upon 
ssening  of  the  atmospheric  pressure  within  the  chest  cavity,  c.  g,^ 

occurs  during  violent  efforts  at  inspiration  with  closure  of  the 
is  in  laryngismus  stridulus,  croup,  pertussis,  etc.  Predisposition 
minent  factor. 

atomical  Features. — The  vessels  of  the  king  are  distended,  and 
;ous  membrane  of  the  bronchi  may  be  injected ;  there  is  conse- 

a  higher  degree  of  color  of  these  tissues.  Some  degree  of  oedema 
indicated  by  the  flow  of  frothy  blood-stained  serum  from  the  cut 
of  the  lung.  Vesicular  catarrh  is  not  a  rare  feature.  Should 
m  or  other  local  cause  of  circulatory  obstruction  have  been  the 
liere  may  be  lisemorrhage  into  the  lung  parenchyma.  This  is 
present  in  any  great  degree  in  the  absence  of  organic  lesions. 
ig  is  still  crepitant  and  floats  upon  water.  Some  deaths  have 
bribed  to  coexisting  disease  of  the  coronary  arteries. 
mptoms. — The  symptoms  do  not  constitute  a  clear-cut  or  charac- 
group.  They  consist  of  a  high  degree  of  dyspnosa ;  cough,  with 
g  pains;  expectorations,  which  may  be  bloody  or  of  a  rusty  color, 
considerable  blood,  or  develop  into  a  free  hsemoptysis.  Fever  is 
tnd  the  onset  may  be  by  chill.  Physical  examination  of  the 
gveals  a  feebleness  of  the  respiratory  sounds  which  may  some- 
Lowever,  approximate  to  the  bronchial  character,  there  is  some 
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impairment  of  resonance^  which  may  be  quite  geueral  in  its  distribution; 
r&les  may  be  present,  the  most  characteristic  being  the  subcrepitant. 

Diagnosis. — The  most  important  features  of  acute  hypereemia  of 
the  lungs  are  its  sudden  onset,  with  the  evidence  of  some  determining 
cause,  great  oppression  of  breathing,  and  negatively,  an  absence  of  the 
physical  signs  of  pneumonia  or  other  well-defined  form  of  acute  pul- 
monary disease.  The  separation  of  an  acute  hypersemia  from  unusual 
forms  of  pneumonia  is  at  times  impossible.  The  presence  of  numerous 
pneumococci  in  the  bloody  sputum  of  a  case  lately  under  my  care 
made  its  true  nature  clear.  Instances  in  which  a  rapidly  fatal  result 
takes  place  are  in  all  probability  cases  of  ill-defined  pneumonia  in  which 
the  patient  is  overwhelmed  by  the  intense  hypersemia. 

Resemblance  to  oedema  of  the  lungs  is  strong,  the  latter  aflTection 
being  undoubtedly  often  mistaken  for  active  congestion,  and  as  oedema 
of  the  lungs  is  often  attended  by  a  high  degree  of  congestion,  and  active 
hypersemia  by  some  degree  of  oedema,  a  positive  separation  cannot 
always  be  made. 

Prognosis. — True  active  hypersemia  is  but  a  transient  condition, 
death  occurring  from  the  intense  and  general  character  of  the  congestion, 
or  it  quickly  subsides  with  recovery  of  the  patient,  or  it  may  form  but 
the  initial  stage  of  a  pneumonia. 

Treatment. — The  general  treatment  must  be  of  the  same  character 
as  that  instituted  for  acute  inflammatory  affections  of  the  lungs.  Rest 
in  bed,  a  liquid  diet,  active  bowels,  heat  to  the  extremities  when  neces- 
sary, and  an  avoidance  of  alcoholics  and  all  stimulating  jagencies,  are 
the  most  important  items.  The  cause  of  the  hypersemia  should  receive 
especial  attention. 

The  medicines  called  for  are  the  same  as  have  been  recommended 
for  the  early  stage  of  pneumonic  fever,  viz. :  acomJU^jerrum  phos.fVercUrum 
viride,  and  occasionally  belladonna  or  pliosphorus.  If  the  symptoms  resem- 
ble those  of  pulmonary  oedema,  tartar  emetic  is  the  most  eflScient  remedy. 
Very  hot,  large  poultices,  applied  to  the  chest  over  a  thick  layer  of  flan- 
nel, afford  great  relief  and  exercise  a  beneficial  influence  upon  the  hyper- 
semia ;  also  the  free  use  of  dry  cups.  The  same  may  be  stated  of  hot  foot- 
baths. These  several  means  will  render  unnecessary  the  abstraction  of 
blood,  which  is  advocated  by  many. 

Passive  hypersemia  includes  two  forms:  (1)  hypostatic,  (2)  mechanical 
or  obstructive  hypersemia. 

HYPOSTATIC  HYPER-ffiSMIA. 

Hypostatic  hypersemia  involves  the  bases  of  the  lungs  and  is  the 
result  of  the  combined  influence  of  feeble  heart,  altered  blood  and  blood- 
vessel walls,  and  finally,  of  gravity.  It  is  met  in  most  protracted  infec- 
tious diseases,  during  the  course  of  which  the  patient  becomes  greatly 
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3ted,  and  lies  almost  constantly  upon  the  back.  It  appears  more 
Dtly  in  the  aged  and  feeble,  in  whom  it  is  a  prominent  factor  in 
(termination  of  a  fatal  issue.  It  is  also  observed  as  a  sequence  of 
al  operations.  Quite  a  variety  of  aflfections  of  the  nervous  system 
.ended  by  congestion  of  the  bases  of  the  lungs,  especially  cerebral 
rrhage,  traumatic  aflTections,  tumors  of  the  brain,  etc.  It  also 
s  many  cases  of  opium  and  carbonic  acid  poisoning.  In  these  cases 
oiay  be  superadded  to  the  hypersemia  changes  in  the  lungs  conse- 
upon  the  aspiration  of  food. 

[orbid  Anatomy. — The  morbid  changes  are  most  pronounced  in 
is^s  of  the  lungs  posteriorly.  The  involved  areas  are  of  a  dark 
L  color.  The  lungs  are  not  equally  involved,  the  distribution  being 
aed  by  the  position  occupied  by  the  patient  during  the  latter  days 
illness.  Upon  minute  examination  these  areas  are  found  engorged 
3lood  and  serum,  and  the  alveoli  containing  a  good  many  epithelial 
ind  exudation  corpuscles.  A  portion  cast  into  water  sinks.  There 
e  no  doubt  but  that  much  of  this  change  is  of  a  post-mortem  char- 
the  blood  gravitating  to  the  most  dependent  portions  of  the  lungs, 
hat  in  some  degree  it  precedes  death  is  demonstrated  by  physical 
(Edema  is  a  more  prominent  feature  of  this  process  than  is  gen- 
'  conceded.  In  some  instances  the  consolidation  process  attains 
El  degree  that  a  species  of  pneumonia  is  developed  (hypostatic  pneu- 
a).  The  resemblance  of  the  altered  lung  tisssue  to  an  engorged 
a  has  led  to  the  application  of  the  term  "splenization." 
lymptomatology. — The  symptoms  of  this  form  of  hypersemia  are 
f  such  a  character  as  to  point  strongly  to  its  presence.  The  most 
idence  must  be  placed  upon  physical  examination  in  association 
a  history  of  fiivoring  conditions.  There  is  dulness,  which  is  usually 
er  over  the  base  of  one  lung,  representing  the  side  upon  which 
>atient  has  rested  the  more  during  the  last  days  of  his  illness.  The 
h  sounds  are  feeble  or  bronchial,  and  there  are  fine,  moist  r&,les. 
gravated  conditions  there  may  be  a  cyanotic  hue  of  the  skin,  which 
>st  conspicuous  in  the  lips  and  extremities,  and  a  high  degree  of 
ration.  In  the  course  of  diseases  in  which  hypostatic  congestion  is 
imon  feature  it  is  wise  to  make  frequent  examinations  of  the  pos- 
'  surface  of  the  chest,  in  order  to  detect  its  development  at  as  early 
iod  as  possible. 

Prognosis. — The  dependence  of  hypostatic  congestion  upon  a  variety 
ostrating  diseases  indicates  that  the  prognosis  of  this  condition  is 
ident  upon  that  of  the  primary  aflfection,  but  whatever  estimate  may 
been  formed  of  the  patient's  progress  the  development  of  congestion 
!  bases  of  the  lungs,  or  progressiveness  of  an  already  existing  con- 
a,  is  positive  evidence  olf  failure  and  demands  a  reconsideration  of 
rious  items  of  treatment. 
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Treatment. — The  treatment  is  mainly  that  of  the  primary  aflTection. 
More  careful  attention  to  the  position  of  the  patient,  who  has  perhaps 
been  permitted  to  lie  constantly  upon  his  back,  greater  care  in  the  selec- 
tion of  food  and  in  the  dosage  of  stimulants  and  remedies,  attention  to 
the  skin  and  bowels,  and  the  employment  of  rectal  enemata  of  food, 
constitute  the  most  important  items  of  treatment.  While  the  condition 
of  the  lungs  should  be  considered  in  the  selection  of  remedies,  that 
medicine  which  most  perfectly  meets  the  general  condition  is  the  one 
likely  to  best  control  the  lung  changes. 

PhosphoruSy  arsenic,  rhus  toodcodmdron  and  muriatic  acid  are  most  fre- 
quently useful,  and  occasionally  ammonium  carb.,  tartar  emeticy  diffiialis, 
lycopodium,  etc. 

MECHANICAL  OR  OBSTRUCTIVE  HYPERJEMIA. 

The  m^echanical  or  obstructive  form  of  hyperssmia  is  due  to  conditions 
preventing  the  free  flow  of  blood  from  the  lungs  into  and  through  the 
heart,  a  state  presenting  features  which  separate  it  from  either  the  active 
or  hypostatic  forms. 

Etiology  and  Morbid  Anatomy. — Any  condition  or  combination 
of  conditions  of  the  left  heart  which  obstructs  the  circulation,  e.g,,  mitral 
regurgitation  or  obstruction,  dilatation  of  the  left  ventricle,  or  the  ad- 
vanced period  of  aortic  disease  may  give  rise  to  a  mechanical  hypersemia 
of  the  lungs.    The  same  result  may  also  follow  compression  by  new 
growths.    The  connective  tissue  of  the  lungs  proliferates  and  is  increased 
in  density  to  such  an  extent  that  Rokitansky  called  it  inflammatory 
hypertrophy  of  the    connective  tissue.    The    larger  bloodvessels  are 
dilated  and  their  connective  tissue  sheaths  thickened.    The  capillary 
vessels  are  engorged  and  tortuous.    The  current  ceasing  in  some,  they 
may  be  traced  as  lines  of  brownish  pigment  matter.    The  lungs  are 
large  and  of  a  brownish  color  (brown  induration),  and  upon  section' 
quickly  become  of  a  much  brighter  hue  from  oxidation  of  the  exposed 
hsemoglobin.    Heemorrhage  into  the  connective  tissue  results  in  pig- 
mentation of  its  cells.    Some  blood  finds  its  way  into  the  alveoli,  tinging 
thejsputum.    The  changes  involve  both  lungs  in  uniform  degree.  They 
are  enlarged  and  abnormally  tough.    The  loss  of  elasticity  is  somewhat 
compensated  by  hypertrophy  of  the  muscular  fibres  which  surround  the 
infundibula.     Foci  of  old  and  recent  heemorrhages  are  represented  by 
consolidated  areas  which  vary  in  color  according  to  age.    There  is  more 
or  less  oedema  present ;  also  catarrh  of  the  mucous  membrane  of  the 
bronchi.    As  the  subjects  of  disease  of  the  left  heart  are  in  most  instances 
young  persons,  it  follows  that  brown  induration  is  met  most  frequently 
in  persons  below  middle  life. 

Symptoms. — The  symptoms  are  closely  associated  with  those  due 
to  the  primary  heart  lesion.    Cough,  dyspnoea,  palpitation  and  oppres- 
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Dver  the  lower  portion  of  the  sternum  or  in  the  epigastrium,  are 
ion  symptoms,  and  much  aggravated  by  exertion.  Free  heemop- 
is  not  uncommon,  and  minute  quantities  of  blood  in  the  sputum  are 
quent  feature  with  some  patients.  There  may  be  paleness  or 
osis.  The  microscope  reveals  pigmented  cells  in  the  sputum. 
id  to  the  above  symptoms  there  are  the  signs  and  symptomatic 
res  of  the  form  of  heart  disease  which  gives  rise  to  the  mechanical 
raemia.  A  feeble,  small  pulse,  fine  inspiratory  rWes,  or  coarse  moist 
during  the  acute  attacks  of  bronchitis  which  occur  (Occasionally  and 
to  general  aggravation  of  the  symptoms,  are  the  most  important 
ical  signs. 

Diagnosis. — The  frequency  with  which  well-marked  pulmonary 
uction  attends  chronic  heart  disease  suggests  physical  examinations 
e  chest,  especially  if  the  patient  complains  of  dyspnoea,  cough,  and, 
ips,  spits  blood.  If  under  these  circumstances  fine,  generally  dis- 
ted,  crepitant  rales  are  discoverable,  the  nature  of  the  pulmonary 
ition  can  be  stated. 

E^ognosis. — The  progress  of  mechanical  hypereemia  depends  upon 
of  the  cardiac  affection  which  causes  it.  The  latter  may  be  of  such 
tare  as  to  keep  up  a  persistent  hypersemia  of  the  lungs  for  years, 
the  development  of  brown  induration  in  its  most  typical  form, 
ase  of  dyspnoea  and  cough  and  the  frequent  occurrence  of  hsem- 
ds  are  unfavorable  indications.  The  appearance  of  cyanosis  is  an 
ation  of  rapid  failure. 

Freatment — Treatment  is  directed  to  the  disease  of  the  heart 
h  excites  the  pulmonary  hypersemia,  the  control  of  which  is 
tial  to  any  degree  of  improvement  in  the  lungs  (see  Treatment 
alvular  Diseases  of  the  Heart,  page  92). 

ANEMIA  OF  THE  LUNGS. 

\.  less  important  affection  of  the  lung  than  hypereemia,  by  reason  of 
frequency,  is  anaemia. 

Stiology. — Anaemia  of  the  lungs  may  be  dependent  upon  hsemor- 
),  and  is  then  but  a  part  of  a  general  anaemia,  or  it  may  be  due  to 
causes  and  stand  quite  alone.  Local  conditions  capable  of  causing 
onary  anaemia  are  embolism,  thrombosis,  and  stenosis  of  the  pul- 
try  artery  or  some  of  its  branches;  neoplasms,  particularly  of  a 
plant  character,  which  may  compress  or  invade  the  lumen  of  the 
onary  vessels;  emphysema,  which  destroys  large  numbers  of  the 
laries,  or  aneurism  of  some  portion  of  the  pulmonary  artery  with 
quent  impairment  of  the  blood  supply  to  a  portion  of  the  lungs. 
Phe  apices  of  the  lungs  are  normally  relatively  anaemic,  which  is 
ibly  one  of  the  reasons  why  they  are  prone  to  early  attack,  e,  g,^  in 
sis. 
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Morbid  Changes. — These  are  paleness,  dryness,  bloodlessness,  and 
in  some  forms,  slight  oedema.  The  lungs  may  be  lighter  or  heavier 
than  normal,  this  being  governed  mainly  by  the  existence  or  not  of 
oedema.  Continued  anaemia  may  be  the  cause  of  atrophy  of  the  lung 
structures.  When  a  suflScient  degree  of  obstruction  takes  place,  as  in 
thrombosis  of  the  pulmonary  artery,  there  may  be  disintegration  of  the 
parts  from  which  the  blood  current  has  been  cut  off.  In  high  degrees 
of  aneemia  of  a  portion  of  the  lung,  haemorrhage  from  the  hypersemic 
tissue  which  surrounds  the  bloodless  district  is  not  unusual. 

The  Symptoms  of  pulmonary  anaemia  are  mainly  the  outgrowth 
of  a  greater  effort  for  air,  which  is  the  necessary  result  of  a  great  loss 
of  blood  corpuscles ;  or,  of  local  conditions  which  prevent  the  entrance 
of  the  normal  amount  of  blood  into  the  lungs.  Increased  rapidity  of 
respiration,  gasping,  restlessness,  oppression  of  the  chest,  and  excited 
action  of  the  heart,  are  the  most  important  symptoms.  Associated  with 
and  obscuring  in  some  degree  the  symptoms  of  pulmonary  anaemia  are 
those  dependent  upon  the  underlying  affection. 

The  Prognosis  will  depend  almost  entirely  upon  the  nature  of  the 
condition  causing  the  anaemia. 

Treatment. — There  is  no  treatment  which  can  with  advantage  be 
directed  to  the  pulmonary  anaemia.  Some  relief  may  be  secured  from 
inhalations  of  oxygen,  keeping  the  patient  at  rest,  and  endeavoring  to 
improve  the  general  nutrition.  Specific  treatment  should,  as  far  as  pos- 
sible, be  directed  to  the  cause. 

SECONDARY  PNEUMONIA. 

Inflammation  of  the  lungs  occurring  in  the  course  of  some  definite 
form  of  disease  is  spoken  of  as  a  "  secondary  pneumonia."  In  many 
instances  of  this  kind,  an  etiological  relationship  apparently  exists 
between  the  primary  disease  and  the  pulmonary  inflammation ;  in  others, 
this  cannot  be  determined. 

When  the  pneumonia  is  of  an  ordinary  type  and  occurs,  so  to  speak, 
as  an  accidental  infection  or  development,  it  is  called  "intercurrent 
pneumonia,"  in  contradistinction  to  the  secondary  form  which  we  have 
seen  bears  a  closer  relationship  to  the  primary  aflection.  It  is  also 
necessary  to  separate  the  "  hypostatic  pneumonia  "  (page  301),  which  is 
not  a  true  pneumonia,  from  that  under  consideration. 

Etiology. — Such  complicating  pneumonias  may  occur  in  persons 
who  have  been  long  confined  to  bed  from  any  cause ;  in  association  with 
various  forms  of  acute  infectious  disease,  especially  the  acute  eruptive 
diseases  and  the  fevers,  Bright's  disease,  heart  disease,  diabetes  and 
pyaemia.  It  also  occurs  after  surgical  operations,  and  in  connection  with 
various  affections  of  the  cerebro-spinal  system. 
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[orbid  Anatomy. — The  morbid  changes  are  much  the  same  in 
Ls  those  which  characterize  the  primary  forms,  with  a  preponder- 
n  many  cases  of  epithelial  proliferation.  There  is  also  a  greater 
acy  to  involvement  of  the  upper  lobes  of  the  lungs,  and  to 
ral  lesions. 

Lccording  to  Delafield  and  Prudden,  the  process  may  present  one  of 
^pes:  "(1)  Part  of  the  lung,  usually  the  posterior  portion,  iB  con- 
I,  leathery,  only  partly  aerated,  and  mottled  by  irregular  patches 
I  or  gray  hepatization  which  have  no  relation  to  the  bronchi.  In 
jpatized  portion  of  the  lung  the  air  spaces  are  filled  with  pus  and 
(2)  The  inflammation  has  the  characters  of  a  broncho-pneu- 
L  The  small  bronchi  are  filled  with  pus,  their  epithelium  is 
1,  their  walls  are  infiltrated  with  pus,  and  around  each  bronchus 
ne  of  air  vesicles  filled  with  pus  and  fibrin.  The  lung  is  mottled 
ittle  whitish  nodules  corresponding  to  the  bronchi  and  the  peri- 
litic  zones,  and  between  these  there  may  be  a  diffuse  hepatiza- 

In  children  suffering  from  diphtheria,  with  pseudo-membranes 
ning  pathogenic  bacteria  in  the  fauces  and  upper  air  passages,  a 
ary  pneumonia  may  apparently  occur  as  the  result  of  the  entrance 
le  lung  spaces  of  the  germs  from  above.  Although  the  pyogenic 
a  are  the  most  frequent  inciters  of  secondary  and  complicating 
lonia,  other  forms  of  germs  are  capable  of  inducing  it." 
he  special  changes  found  in  the  lungs  in  association  with  diseases 
heart  have  been  considered  under  the  head  of  obstructive  hyper- 


jrmptoms. — The  association  of  pneumonia  with  a  primary  aflfec- 
ifluences  its  clinical  course  in  a  marked  manner,  the  tendency 
to  obscurity  and  latency.  The  pneumonia  is  usually  robbed  of  its 
mset,  chill  being  generally  absent  and  the  cough,  pain,  dyspnosa, 
)ver,  may  all  be  of  moderate  degree,  or  some  of  them  absent. 
is,  however,  a  high  degree  of  prostration  and  a  tendency  to  the 
levelopment  of  the  typhoid  group  of  symptoms  in  many  cases. 
lysical  signs  are  the  same  as  are  associated  with  the  catarrhal  and 
us  types  when  these  are  developed  as  primary  affections, 
[agnosia. — In  view  of  the  ill-defined  symptomatology  of  secondary 
tonias,  it  is  obvious  that  physical  exploration  must  occupy  the 
Tominent  place  in  determining  the  existence  of  the  lung  lesion. 

ill  but  seldom  find  the  marked  consolidations  which  are  dis- 

■ 

d  in  primary  pneumonia.  When  involving  the  upper  lobes  there 
etimes  a  strong  resemblance  to  phthisis.  Under  these  circum- 
;  the  sputum  should  be  examined  for  the  bacillus  of  tubercle. 
the  lower  lobes  are  involved  the  resemblance  to  hypostatic  con- 

.  is  considerable. 
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Prognosif. — ^While  a  secondary  pneumonia  forms  a  serious  compli- 
cation in  many  affections,  it  is  not  infrequently  ill-developed  and  under- 
goes early  resolution.  A  true  estimate  of  the  result  cannot  be  made 
during  the  early  period  of  the  attack,  as  many  cases  manifesting  a  sharp 
onset  are  quickly  robbed  of  their  activity,  while  some  cases  with  insidi- 
ous development  grow  persistently  worse. 

Treataient. — ^This  is  conducted  in  the  same  manner  as  that  of  the 
primary  forms,  giving  especial  attention  to  the  control  of  the  primary 
affection,  and  to  rest,  food,  and  stimulants. 
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PLEURISY. 

The  frequency  with  which  inflammation  of  the  pleural  membrane 
rs,  as  well  as  its  immediate  and  ultimate  danger  to  life,  invests  this 
.se  with  an  interest  which  demands  more  careful  study  of  its  peculi- 
?^  than  is  ordinarily  devoted  to  it  by  the  general  practitioner.  Its 
lency  in  some  form  is  shown  by  the  fact  that  few  cadavers,  no  mat- 
hat  may  have  been  the  cause  of  death,  are  free  from  some  degree  of 
ral  adhesion. 
Synonym. — Pleuritis. 

Definition. — An  inflammation  involving  the  whole  or  part  of  one 
)th  pleurae. 

History. — The  term  pleurisy  is  one  that  has  been  used  in  medical 
ince  for  centuries.  In  ancient  times,  however,  it  carried  with  it  a 
different  meaning  from  that  which  it  indicates  at  the  present  time. 
)ocrates  used  the  term  to  designate  all  pains  in  the  side,  especially 
J  of  a  severe  character,  a  usage  that  was  etymologically  correct. 
risy  was  also  mentioned  by  Celsus  and  Galen,  the  latter  doing  con- 
able  towards  properly  defining  the  disease  and  adding  to  the  then 
ing  knowledge  of  its  treatment.  From  the  days  of  these  fathers  of 
icine  up  to  the  period  of  Laennec  knowledge  advanced  slowly. 
risy  became  recognized  as  an  infiammation  of  the  pleural  membrane, 
authorities  differed  as  to  whether  it  had  an  existence  apart  from 
mmation  of  the  luiigs.  Laennec,  in  this  as  in  many  other  matters 
lining  to  diseases  of  the  chest,  made  the  first  real  advance  in  our 
dedge,  and  demonstrated  the  physical  signs  of  pleuritic  inflamma- 
He  showed  that  infiammation  could  commence  in  the  pleura  and 
mited  thereto  in  some  instances,  while  in  others  it  involved  the  lungs 

Etiology. — For  all  time  cold  has  been  considered  as  the  most 
ortant  factor  in  the  production  of  pleurisy.  But  the  relationship 
ting  between  cold,  as  a  causative  agent,  and  pleurisy  has  undergone 
adjustment  during  the  past  few  years.  While  still  forced  to  look 
]  it  as  sometimes  the  cause,  it  has  been  demonstrated  satisfactorily 
in  most  instances  it  is  an  exciting  agent  only.  The  microbic  origin 
eurisy  has  been  strongly  advocated  of  late,  especially  in  France  and 
Qany,  and  bacteriological  evidence  of  a  satisfactory  character  has 
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been  brought  forward  in  abundance.    A  variety  of  germs  seem  capabl 
of  exciting  it,  notably  pneumococci,  pyogenic  streptococci  and  staphy 
lococci,  Friedlander's  encapsulated  bacillus,  the  bacillus  of  Koch,  itn 
pseudo-typhoid  bacillus,  etc.     Renzi  believes  that  pleurisies  are  causec 
largely  by  the  germ  of  the  prevalent  epidemic,  claiming  that  strepto- 
coccus cases  prevailed  during  the  recent  epidemic  of  influenza.      Organ- 
isms are  not  always  to  be  found.     It  seems  probable  that  the  enthusiasm 
generated  by  this  important  discovery  in  the  etiology  of  pleurisy,  and 
especially  in  its  relation  to  tuberculosis,  has  led  to  too  great  claims,  and 
as  a  matter  of  fact,  they- are  already  undergoing  modifications.      One 
author  *  goes  to  the  extent  of  defining  pleurisy  as  "  infection  of  the  pleura 
by  the  diplococcus,  streptococcus,  tubercle  bacillus,  etc."  The  tuberculous 
origin  is  based  not  only  upon  the  presence  of  the  specific  organism  in  the 
exudate  or  tissues,  but  upon  the  number  of  persons  possessing  coincident 
pulmonary  tuberculosis,  or  who  apparently  develop  the  latter  disease 
consecutive  to  pleurisy.    The  last-mentioned  fact  may  be  misinterpreted, 
however,  as  the  resulting  pathological  changes  of  pleurisy  may  merely 
develop  a  favorable  soil  for  the  implantation  of  the  tubercle  bacillus,  the 
individual  having  been  previously  healthy  and  immune  from  infection. 
While  thus  cautioning  against  extreme  views  before  their  truth  is 
fully  established,  I  would  suggest  a  careful  consideration  of  the  doctrine 
that  very  many  primary  pleurisies  are  but  the  expression  of  a  local 
tuberculosis.    The  best  exposition  of  this  theory  is  found  in  an  article  by 
Barrs.    This  investigator,  taking  from  the  records  of  the  General  Infir- 
mary of  Leeds  all  the  cases  of  pleurisy  occurring  between  the  years  1880 
and  1884  inclusive,  and  considering  those  only  in  which  the  presence  of 
effusion  was  undoubted,  the  pleurisy  not  secondary  to  any  other  disease, 
as  pneumonia,  etc.,  and  in  which  the  pleurisy  appeared  to  be  spontane- 
ous or  to  have  arisen  from  cold,  reaches  a  conclusion  that  a  very  large 
percentage  of  them  is  apparently  of  tubercular  origin.    Thus  of  114 
cases  coming  within  these  limitations,  40  were  cases  of  empyema  and  74 
were  cases  of  pleurisy  with  effusion.     Of  the  latter,  at  the  time  of  writ- 
ing, 32  were  dead,  25  living  and  17  could  not  be  traced.    There  was  thus 
a  death-rate  in  those  who  could  be  traced  of  57  per  cent.    "  As  to  the 
duration  of  life  after  the  onset  of  the  disease,  there  died  in  hospital  3, 
died  the  day  after  leaving  the  hospital,  1.     In  the  remaining  28  cases  the 
average  duration  of  life  was  two  and  a  half  years,  the  maximum  being 
five  years  and  the  minimum  six  months.    The  causes  of  death  in  the  32 
cases  were  as  follows :     Known  phthisis,  14 ;  probable  phthisis,  1 ;  hip 
disease,  1 ;  tubercular  meningitis,  1 ;  acute  tuberculosis,  1 ;  pleurisy,  3 ; 
dropsy,  2 ;  hydropericardium,  1 ;  unascertained  causes,  8."    Twenty-one 
out  of  thirty-two  cases  thus  died  of  some  tubercular  disease.    Careful 


*  Whitaker  :  "  Practice  of  Medicine/'  p.  542. 
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fcion  of  tlie  non-fatal  cases  disclosed  no  differences  from  those 
ntly  dying  of  tuberculosis. 

8  furtlierrQore  presents  some  clinical  arguments  in  favor  of  the 
ir  origin  of  pleurisy.  He  directs  attention  to  the  fact  that  other 
embranes  are  not  affected  primarily  by  cold,  but  are  frequently 
>f  tuberc\xlous  disease.  The  failure  to  find  tubercle  bacilli  in  the 
is  simply  negative  evidence,  and  of  comparatively  little  value, 
n  argument  against  tuberculosis  as  the  principal  cause  of  pleurisy 

in  the  small  primary  mortality  of  the  affection.  Still  we  find 
«  in  otber  local  tuberculous  troubles,  which  are  very  frequently 
sd  from, 

??ditcli's  statistics  point  in  the  same  direction.    Of  ninety  cases  of 
'    treated,  between  1849  and  1879,  thirty-two  died  of  or  had 
I. 
.  A.  A-  Smith,  of  New  York,  contends  that  the  tubercular  origin 

been  proven,  and  uses  Bowditch's  figures  in  support  of  his  posi- 
Osler  believes  that,  with  increasing  experience,  his  faith  in  the 
liar  origin  of  acute  pleurisy  increases. 

16  associations  of  pleurisy  are  many  and  diverse.  It  may  be  excited 
imatism,  or  may  develop  by  extension  from  adjacent  structures, 
jnditions  of  neighboring  organs  favorable  to  its  development  are 
lonia,  tuberculosis,  cancer,  embolic  processes,  abscesses  and  gan- 
is  foci  of  the  lungs ;  also  various  affections  of  the  mediastinum,  of 
rge  bloodvessels  and  of  the  parietes  of  the  chest.  It  is  also  occa- 
ly  associated  with  the  various  infectious  diseases  and  with  Bright's 
e.  It  may,  by  extension  along  the  lymphatics,  occur  in  association 
)eritonitis. 

ledler  contends  for  a  rheumatic  pleurisy,  and  believes  that  acute 
tic  rheumatism  is  frequently  associated  with  inflammation  of  the 
I,  pericardium  and  endocardium.  The  severity  of  the  rheumatic 
le  has  nothing  to  do  with  the  pleurisy,  which  may  follow  a  primary 
ie  so  slight  as  to  be  readily  overlooked. 

lorbid  Anatomy. — In  the  earliest  stage  of  pleurisy  the  membrane 
nd  injected  and  dull  from  the  presence  of  coagulated  fibrin  upon 
"face.  With  the  progress  of  the  inflammatory  process  the  exudate 
1  in  character.  In  some,  fibrinous  material  accumulates  upon  the 
e  of  the  pleura  until  the  latter  becomes  more  or  less  thickened  and 
its  a  roughened,  shaggy  surface  ;  or  the  exudate  may  be  of  a  serous 
3ter,  and  present  in  such  quantity  as  to  seriously  compress  the 
tnd  displace  the  heart,  liver  and  other  organs.  In  others  the  pleural 
>n  undergoes  purulent  transformation,  or  it  may  be  purulent  in 
:^ter  from  the  beginning.  These  characteristic  exudative  features 
the  basis  for  the  pathological  divisions  into  (1)  fibrinous,  dry  or 
i  pleurisy;  (2)  sero-fibrinous  pleurisy ;  (3)  purulent  pleurisy  or 
jma. 
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Fibrinous  or  Plastic  Pleurisy.  This  form  may  result  from  ex- 
posure to  cold,  but  is  generally  attendant  upon  croupous  or  extensive 
Qatarrhal  pneumonia,  abscess,  gangrene,  or  cancer  of  the  lungs ;  but  of 
all  causes  tuberculosis  of  the  lungs  is  the  most  frequent,  there  being  but 
few  cases  of  the  latter  disease  that  have  not  developed  one  or  more 
attacks  of  dry  pleurisy.  This  form  of  pleurisy  is  generally  limited  in 
its  area  of  development,  and  it  is  seldom  that  there  is  any  quantity  of 
serous  exudation  accompanying  it.    Consequent  adhesions  are  common. 

Sero-fibrinous  Pleurisy.  Sero-fibrinous  pleurisy  differs  from  the 
localized  fibrinous  variety,  (1)  in  the  more  general  distribution  of  the 
inflammatory  process  over  the  pleural  tissue,  (2)  in  the  predominance 
of  serous  over  fibrinous  exudation.  The  free  serous  accumulation  is  its 
special  characteristic.  Fibrin  is  always  associated,  but  there  is  con- 
siderable variation  in  the  amount  present.  One  extreme  is  represented 
by  the  presence  of  the  slightest  quantity,  the  other  by  considerable 
areas  of  pleural  membrane  covered  with  plastic  exudate,  and  quantities 
of  fibrinous  flakes  in  the  accumulated  fluid. 

This  form  of  acute  general  pleurisy  is  at  least  generally  of  microbic 
origin.    It  is  the  form  which  can  so  often  be  demonstrated  to  be  of 
tubercular  origin,  that  Striimpell  and  others  have  designated  it  as  tuber- 
cular pleurisy.    The  large  effusion  present  in  this  form  of  pleurisy  may 
effect  extensive  displacement  of  the  heart,  liver  and  adjacent  organs. 
The  rapidity  of  development  of  the  effusion  varies  much ;  the  quantity 
and  specific  gravity  also.    Sir  Thomas  Watson  reports  Crampton,  of 
Dublin,  as  withdrawing  fourteen  imperial  pints  in  one  case.    The  fluid 
is  usually  yellowish  in  color,  alkaline  in  reaction,  in  some  degree  trans- 
lucent, and  contains  more  or  less  of  fibrinous  particles.    Sometimes 
these  latter  are  found  in  such  large  quantities  as  to  form  comb-like 
masses.    Some  degree  of  purulency  of  the  exudation  is  indicated  by  a 
greenish-yellow  sediment  upon  standing. 

The  general  composition  of  the  fluid  may  be  compared  to  that  of 
blood  serum.  Microscopical  examination  shows  a  variable  amount  of 
leucocytes  and  red  blood  corpuscles.  No  account  is  taken  of  the  latter 
unless  the  blood  be  present  in  sufficient  quantity  to  give  the  effusion  a 
characteristic  color. 

The  effect  of  the  effusion  on  the  lung  is  both  interesting  and  im- 
portant. The  compression  exerted  by  it  at  once  lessens  the  volume  of 
that  organ  and  displaces  it.  In  extreme  cases  the  lung  is  pushed  well 
upward  and  back  against  the  vertebral  column.  Its  contained  blood 
and  air  are  driven  from  it,  and  it  becomes  a  solid  mass.  It  will  then 
sink  if  thrown  into  water,  but  it  can  be  inflated. 

Other  organs  likewise  suffer  displacement.  In  right-sided  pleurisies 
the  liver  takes  a  lower  position,  and  in  left-sided  the  stomach  is  crowded 
downward  and  the  heart  is  pushed  over  to  the  right. 
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^URUiiBNT  Pleurisy  or  Empyema.  A  purulent  character  of  the 
on  is  observed  to  be  present  so  soon  after  the  beginning  of  some 
.0  inflammations^  especially  in  children,  that  we  are  justified  in 
Lzing  a  primary  purulent  pleurisy.  The  reason  for  purulency  is 
sitively  established,  although  it  is  probably  due  to  infection, 
national  states  may  have  an  influence.  Empyema  may  occur  as  a 
ice  of  the  acute  infectious  diseases,  especially  of  scarlet  fever  and 
d  fever,  and  less  frequently  of  pneumonia,  whooping  cough, 
ss,  etc.  A  few  pleurisies  of  phthisical  origin,  resulting  generally 
xipture  into  the  pleural  sac,  are  attended  by  a  purulent  exudate, 
les  and  injuries  of  surrounding  tissues  may  develop  a  similar 

For  example,  it  has  followed  fracture  of  the  ribs,  penetrating 
Is  of  the  thorax,  and  malignant  disease  of  the  lungs  and  oesopha- 
Air  may  enter  the  pleural  cavity,  resulting  in  a  pyo-pneumo- 
:.  The  exudation  is  essentially  pus.  After  death,  it  separates  into 
yers,  the  upper  consisting  of  a  clear,  greenish-yellow  serum,  and 
¥er  a  thick  pus.  The  cause  of  the  trouble  has  some  influence  on 
aracteristics  of  the  exudate.  Ordinarily  it  has  little  or  no  odor, 
len  the  disease  is  dependent  upon  penetrating  wounds  or  malig- 
^ulmonary  disease,  it  is  horribly  offensive. 

he  pleural  m.embrane  becomes  greatly  thickened,  even  to  one- 
1  of  an  inch. 

he  principal  symptoms  are  those  of  septic  infection,  viz.,  chills, 
prostration,  wasting,  sweats,  cough,  pain,  and  dyspnoea,  all  of  which 
QQch,  but  are  usually  moderate  as  compared  with  acute  general 
sy.    The  onset  is  generally  insidious. 

purulent  accumulation  results  in  erosions  and  in  perforation 

removed  by  operation,  the  pus  bursting  through  an  intercostal 
and  appearing  externally,  into  the  lung  structure  being  expecto- 
or  through  the  diaphragm  entering  the  peritoneum,  stomach,  or 
ing  the  psoas  muscle.  Rarely  it  may  perforate  the  pericardium, 
agus,  or  follow  some  unusual  long  or  tortuous  path. 
0NSEQUENCE8  OP  Pleurisy.  In  simple  dry  pleurisy,  adhesions 
ently  close  and  extensive  may  occur  to  lead  to  consequent  pain 
may  be  long  continued.  By  gradual  stretching  of  these  pseudo- 
ranous  bands,  sufficient  elongation  may  occur  in  time  to  lead  to 

The  thickened  area  remains  hypersemic  and  sensitive  often  for  a 
ime.  The  pain  is  generally  aggravated  by  breathing,  exercise  and 
gr  changes. 

cute  general  pleurisy  is  marked  by  more  serious  results.  The 
n  may  become  bloody  (haemorrhagic),  the  blood  being  extra vasated 
the  hypersemic  capillaries  of  the  pleura,  or  more  likely,  from 
Le  newly  formed  vessels  in  the  organizing  exudate.  The  exudate 
ecome  purulent;   or  putrefactive  agents  gaining  access  to  the 
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pleural  cavity,  which  occurs  when  pleurisy  follows  pulmonary  gangrene, 
leads  to  an  ichorous  putrid  effusion.  Accumulations  of  fluid  amounting 
sometimes  to  several  quarts  bulge  the  pleural  cavity,  making  prominent 
the  intercostal  spaces,  displace  the  heart,  liver  and  neighboring  organs, 
and  compress  the  lung  against  the  spine,  where  it  lies,  dark  in  color  and 
containing  little  or  no  air.  Many  or  all  of  these  symptoms  arising  from 
pressure  may  be  prevented  by  adhesions. 

In  the  majority  of  cases  of  sero-fibrinous  pleurisy,  absorption  of  the 
fluid  with  recovery  of  the  patient  follows.  The  time  required  for 
absorption  varies  from  days  to  many  weeks.  The  layers  of  fibrinous 
exudate  undergo  semi-organization,  the  two  thickened  pleural  mem- 
branes adhere  over  greater  or  less  areas  and  the  lung  becomes  thus,  in 
some  degree,  adherent  to  the  wall  of  the  chest. 

HEMORRHAGIC  Pleurisy.  A  bloody  effusion  in  pleurisy  is  met 
under  a  variety  of  conditions.  In  determining  the  nature  of  a  case 
with  fluid  of  this  character,  the  fact  that  the  introduction  of  the  needle 
of  the  aspirator  may  wound  the  lung  or  a  thickened  vascular  membrane, 
and  thus  develop  a  bloody  fluid,  must  be  borne  in  mind.  Cancer, 
Bright's  disease,  cirrhosis  of  the  liver,  the  various  forms  of  infectious 
fever,  and  tuberculosis,  may  be  enumerated  as  furnishing  most  ex- 
amples of  this  form  of  pleurisy. 

Encysted  Pleurisy.  The  exudate  is  not  always  freely  movable  in 
the  pleural  sac  on  account  of  the  pocketing  of  the  fluid  in  spaces  formed 
by  adhesions  between  the  pleural  surfaces.  It  is  not  uncommon  to  dis- 
cover several  such  spaces,  especially  in  cases  with  a  purulent  fluid. 
Such  a  confinement  or  encysting  of  the  exudate  is  sometimes  observed 
between  the  lobes  of  the  lung,  and  is  the  result  of  involvement  of  the 
interlobar  pleural  surfaces  which  become  adherent  peripherally. 

Symptoms. — The  most  prominent  of  the  local  symptoms  is  pain, 
which  is  of  a  sharp  cutting  character,  and  aggravated  by  breathing, 
coughing,  and  motion  of  the  affected  parts  from  any  cause.  Rare  cases 
are  reported  in  which  pain  has  been  so  slight  as  to  hardly  attract  atten- 
tion to  the  nature  of  the  disease.  The  location  of  the  pain  varies  accord- 
ing to  the  site  of  the  developing  inflammation.  It  is  most  frequent  in 
the  side  of  the  chest,  infra-axillary  region,  or  anteriorly  near  the  nipple. 
In  the  exceptional  instances  of  involvement  of  the  diaphragmatic  por- 
tion of  the  membrane,  the  pain  may  be  felt  in  the  lower  portion  of  the 
back  or  in  the  abdomen.  The  onset  may  be  with  a  chill  and  the  rapid 
supervention  of  acute  symptoms,  which  may  or  may  not  be  preceded  by 
prodromes.  The  lesson  that  pleurisy  is  not  always  heralded  by  typical 
symptoms,  that  it  very  often  creeps  on  insidiously,  and  further,  that  in  a 
few  cases,  the  general  symptoms  may  be  even  more  pronounced  than  the 
local,  is  being  learned.  If  the  patient's  power  of  resistance  is  above  the 
ordinary,  he  may  even  keep  at  his  occupation  for  several  weeks,  the 
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rf  a  physician  being  at  last  secured  on  account  of  feebleness, 
,  etc.  Tlie  temperature  elevation  is  usually  moderate,  seldom 
g  103^  P.  The  duration  of  the  fever  is  variable,  being  from  a 
three  or  four  weeks,  and  its  disaj)pearance  often  taking  place 
le  chest  etill  contains  the  maximum  of  exudate.  From  the 
ig  there  is  a  short,  hacking  cough ;  expectoration  is  seldom  a 
ced  feature.  Dyspnoea  appearing  in  the  early  stage  is  due 
y  to  the  pain,  but  later  it  is  proportionate  to  the  amount  of 
g  of  the  lung  incident  to  the  pressure  of  the  accumulated  fluid, 
^ee  of  oppression  is  much  affected  by  the  rapidity  with  which 
tsion  takes  place,  extreme  distention  of  the  pleural  sac  causing 
lB  interference  with  breathing  while  the  patient  is  at  rest,  pro- 
it  has  developed  slowly.  A  position  on  the  back  or  painful  side 
rule,  selected  by  the  patient. 

aaciation  and  feebleness  increase  with  the  progress  of  the  disease, 
petite  is  deflcient,  the  bowels  are  constipated,  and  there  may  be 
ng.  If  the  effusion  is  large  and  rapidly  developed,  some  degree 
losis  will  be  present.  The  urine  is  generally  lessened  in  quantity, 
lomenon  usually  ascribed  to  diminished  arterial  tension.  With 
absorption  of  the  pleural  effusion,  the  urine  increases  rapidly  in 
ity,  sometimes  to  from  four  to  six  pints  in  the  twenty-four  hours, 
he  general  course  and  duration  of  pleurisy  varies  within  wide 
Cases  coming  on  with  very  acute  symptoms  are  more  apt  to  run 
id  course.  Those  developing  insidiously  are  usually  protracted 
*eer  from  distressing  features,  although  a  quiet,  tedious  case  may  at 
Ame,  as  the  result  of  a  sudden  increase  in  the  effusion,  develop 
3  oppression,  cyanosis  and  other  severe  symptoms.  The  duration 
B  disease  is  from  one  to  two  months. 

involvement  of  the  diaphragm  is  suggested  when  the  pain  is  referred 
i  hypochondriuni  and  extends  to  the  back,  or  even  to  the  shoulder, 
e  left  side  is  attacked,  there  may  be  vomiting  with  singultus  and 
in  the  stomach.  Jaundice  has  been  associated  with  right-sided 
Ics.  Occasionally,  pain  is  complained  of  as  food  passes  through  the 
hageal  foramen.  Examination  reveals  limitation  of  motion  over 
ower  portion  of  the  chest  upon  the  affected  side,  and  in  the  same 
D  over  which  the  respiratory  sounds  are  enfeebled.  Tenderness 
be  present  along  the  insertion  of  the  diaphragm,  especially  in  the 
Qtercostal  space  near  the  spine.  When  present,  friction  sounds  are 
frequently  heard  over  the  semilunar  space  upon  the  left  side. 
Physical  Signs. — The  amount  of  fluid  in  the  pleural  sac  which  is 
sary  for  detection  cannot  be  positively  stated,  but  it  is  probable  that 
si  from  six  to  ten  ounces  are  required  for  this  purpose. 
NSPECTioN  reveals  impaired  motion  of  the  affected  side,  which 
trs  enlarged,  and  the  intercostal  spaces  in  some  degree  effaced,  even 
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protruding.  The  latter,  however,  is  undoubtedly  very  rare.  Change  in 
the  position  of  the  heart  is  quite  constant,  the  direction  of  displacemenl 
dependiig  upon  the  side  upon  which  the  accumulation  of  fluid  has 
occurred.  If  upon  the  right  ^ide,  the  apex  beat  is  carried  to  the  left  and 
upward,  even  into  the  left  axilla,  the  amount  of  displacement  depend- 
ing upon  the  quantity  of  fluid  present.  If  upon  the  left  side,  the  heart's 
impulse  is  often  obscured,  but  with  free  eff'usion  it  may  be  found  well  to  the 
right  of  the  sternum,  even  as  far  out  as  the  nipple  line,  and  elevated  to 
the  fourth  and  even  to  the  third  intercostal  space.  Dislocation  of  the 
heart,  as  can  be  readily  imagined,  is  much  greater  in  association  with 
left-  than  with  right-sided  effusions.  Abnormal  prominence  of  the 
hypochondria,  especially  of  the  right,  may  result  from  the  enforced 
descent  of  the  diaphragm.  Pulsations  of  the  affected  side  were  first 
described  by  Macdonnell,  of  Montreal,  but  they  occur  very  much  oftener 
in  association  with  purulent  accumulations.  So  marked  is  this  sign 
that  its  presence  strongly  suggests  empyema. 

Palpation  as  well  as  inspection  reveal  limitation  of  motion  upon 
the  affected  side,  as  it  does  also  the  filling  out  or  obliteration  of  the 
intercostal  spaces.  It  also  assists  in  defining  the  position  of  the  heart. 
The  degree  of  abolition  of  voice  fremitus  bears  a  close  relationship  to 
the  amount  of  exudation.  There  are,  however,  exceptions  to  this  rule, 
which  is  emphasized  by  Loomis.  Some  observers  think  that  the  excep- 
tional cases  occur  oftener  in  children.  The  preservation  of  vocal  fremi- 
tus may  occur  through  localized  pleural  adhesions. 

Fluctuation  is  rarely  detected.  A  doughy,  oedematous  state  of  the 
chest  wall  may  be  perceptible  to  touch,  and  suggests  the  presence  of 
purulent  effiision. 

Mensuration.  Measurements  of  the  chest  may  be  employed  to 
determine  the  relative  size  and  power  of  expansion  of  the  halves  of  the 
chest.  It  must  not  be  overlooked  that  the  right  chest  is  normally  larger 
than  the  left.    The  cyrtometer  6f  Gee  is  useful  for  mensuration  purposes. 

Percussion.  Percussion  resonance  diminishes  with  the  accumula- 
tion of  fluid  and  consequent  interposition  of  a  solid  medium  between 
the  lung  and  the  chest  wall,  until,  in  cases  of  large  effusion,  absolute 
flatness  exists  over  all  but  the  upper  portion  of  the  chest,  which  is  more 
or  less  dull.  As  collections  begin  in  the  lower  portion  of  the  pleural 
sac  posteriorly,  dulness  will  first  appear  at  that  point  and  be  discernible 
anteriorly  only  after  a  considerable  quantity  of  fluid  has  been  effused. 
The  sense  of  resistance  to  the  percussing  finger  is  in  direct  ratio  to  the 
loss  of  resonance.  Percussion  presents  the  most  reliable  method  of 
determining  the  rate  of  increase  of  the  fiuid.  The  lung  above  the 
upper  edge  of  the  effusion,  often,  as  has  been  shown  by  Skoda,  gives  a 
tympanitic  note.  This  is  most  pronounced  below  the  clavicle,  although 
it  is  usually  demonstrable  posteriorly  above  the  fluid  line.     Williams 


Digitized  by 


Google 


PLEURISY. 


315 


attention  to  a  change  in  pitch  upon  opening  the  mouth.    This 
\  known   as  "  the  tracheal  tone  of  Williams."    There  is  usually, 
ibange  of  position  of  the  patient,  a  corresponding  alteration  in  the 
line  of  dulness ;  at  least,  it  is  so  stated  by  most  teachers.    My 
nal  experience  is  more  in  accordance  with  the  statements  of  Fagge, 
ices  not  find  gravitation  of  fluid  upon  change  of  position  so  Con- 
or so  pronounced  a  sign  as  authors  would  lead  us  to  suppose. 
ments  upon  this  point  have  always  seemed  to  be  largely  theoretical. 
especial  reason  for  the  non-gravitation  of  fluid  is  stated  by  Fagge 
the  original  authority  of  Moxon,  to  be  total  collapse  of  the  lung 
e  which  ought  to  occupy  that  space.     It  is  especially  interesting 
Dte  that  such  collapse  occurs  in  association  with  the  "effusion  of 
erate  quantities   of  liquid  into  the  pleural  cavity."     The  experi- 
ts  of  Garland  exphxin  the  long-known   fact  that,  with   the   body 
,,  the  upper  line  of  the  effusion  as  determined    by  percussion,  is 
upon    a  horizontal  line  plane,  the  line  of  dulness  describing  a 
ified  "  S."    It  is  suggested  that  inflation  of  the  triangular  portion 
16  lung  which  dips  beside  the  spinal  column  be  accomplished  by 
N  deep  inspirations  before  commencing  the  examination.    Traube 
called  attention  to  a  dulness  of  a  semilunar  space  over  the  lower 
costal  cartilages  due  to  descent  of  the  diaphragm,  which  with  its 
ained   fluid    now   occupies  a   region    normally  occupied    by  the 
ach.    Percussion  resonance  is  exaggerated  and  extended  over  the- 
aal  side.     Persistence  of  dulness   after   absorption  of  the  fluid  i& 
men,  and  due  to  thickened  membranes,  and  probably  imperfectly 
inded  lung.     In  some  degree,  this  condition  may  continue  for  years 
)r  life. 

Auscultation.  The  pleural  friction  sound  is  heard  until  the 
;hened  surfaces  are  separated  by  the  accumulated  fluid.  At  the 
e  time,  fine  relies  resembling  the  crepitant  rUle  may  be  developed 
ng  forcible  inspiration.  This  sign  is  due  to  the  opening  of  col- 
Bd  lung  tissue.  With  the  absorption  of  fluid  both  signs  may 
n  appear  for  a  time.  The  vesicular  respiration  undergoes  gradual 
eblement  with  a  sense  of  increased  distance  and  finally  disappears, 
«,  in  some  cases,  replaced  by  a  bronchial  sound  of  rather  metallic 
acter  heard  during  both  inspiration  and  expiration.  This  is  most 
net  in  the  upper  and  posterior  portion  of  the  chest.  Loud  rilles 
Qgly  suggesting  an  excavation  may.  accompany  this  sign.  The 
Lrrence  of  this  bronchial  respiration  is  not  yet  fully  explained,  but 
probable,  in  some  cases,  at  least,  that  adhesions  are  the  means  of 
sit  of  the  vibrations.  "iThe  same  cause  may  lead  to  the  presence  of 
1  fremitus,  although  its  absence  is  one  of  the  most  important  phys- 
signs  of  plewral  eft'usion.  ^Egophony  is  not  as  frequently  present 
'  one  time  taught,  nor  is  it  as  characteristic,  as  it  is  at  times  found  in 
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association  with  cavities  or  over  consolidated  lung  tissue.  Over  the 
cardiac  region  a  pleuro-pericardial  friction  sound  may  occur,  resulting 
from  involvement  of  the  tongue  of  lung  which  partially  covers  the  peri- 
cardium. The  heart's  impulse  is  enfeebled  and  its  location  must  often 
be  determined  by  the  area  of  greatest  distinctness. 

(hmplications  occur  more  frequently  with  left-  than  with  right-sided 
pleurisy.    Endocarditis,  for  example,  is  much  more  frequent.    Peritonitis 
may  occur  secondarily  in  septic  cases.     Nephritis  and  cerebral  abscess 
are  rare.    Tuberculosis  is  called  a  common  sequence,  but  our  modern 
studies  of  this  subject  teach  us  that  in  most  instances  the  pleurisy  has 
been  the  outgrowth  of  an  undiscovered  tuberculosis,  which    in    turn 
becomes  active  subsequently  to  the  pleuritic  attack.    Pleurisy  is,  there- 
fore, a  common  development  in  tuberculosis,  or  rather,  a  not  infrequent 
phenomenon  of  that  disease.    A  true  primary  pleurisy,  however,  must 
but  rarely  be  followed  by  tuberculosis.   Among  accidents  sudden  syncope, 
6r  even  sudden  death,  has  been  many  times  reported.    Various  things 
favor  a  termination  of  this  sort.    Such  an  accident  occurring   from 
sudden  exertion  may  be  due  to  cerebral  ansemia,  which  is  itself  favored 
by  degeneration  of  the  cardiac  muscle.    Embolism  of  the  brain  or  lungs 
secondary  to  cardiac  thrombosis  may  be  the  cause  in  others.  The  throm- 
bosis is  favored  by  the  tardy  circulation.     Pulmonary  embolism  is 
especially  dangerous  on  account  of  the  already  seriously  crippled  condi- 
tion of  one  lung.    External  and  internal  fistulsB  are  a  common  result  of 
improperly  treated  empyema.    The  most  frequent  sites  of  perforation 
are  in  the  fifth  and  sixth  intercostal  spaces  between  the  nipple  and  mid- 
axillary  lines ;  some  authors,  however,  say  near  to  the  sternum  where 
the  external  intercostal  muscles  are  absent.    Although  I  have  met  per- 
forations many  times,  only  one  can  be  recollected  at  this  point.     The 
long  fistulous  tracts  occasionally  met  are  surprising.    Some  years  since 
one  such  was  admitted  to  the  Children's  Homoeopathic  Hospital  of 
Pennsylvania,  with  an  opening  upon  the  outer  side  of  the  thigh.     Amy- 
loid disease  of  various  organs  may  be  a  sequence  of  long-continued 
suppuration. 

Diagnosis. — Op  Pleurisy  without  Fluid  Effusion.  This  form  of 
pleurisy  is  generally  easy  of  recognition.  In  association  with  suggestive 
symptoms,  a  friction  sound  intensified  by  pressure  of  the  stethoscope  is  suflB- 
cient  evidence.  If  the  inflammatory  changes  are  located  mainly  in  the 
region  of  the  heart,  pleurisy  may  be  readily  mistaken  for  pericarditis. 
But  in  the  former  the  friction  sound  gradually  diminishes  and  disappears 
upon  holding  the  breath,  whereas  the  pericardial  friction  sound  is  inten- 
sified by  taking  a  full  inspiration  and  holding  it. 

Dry  pleurisy  may  be  usually  readily  separated  from  intercostal 
neuralgia  if  it  be  kept  in  mind  that  in  the  latter  the  pain  is  generally 
intermitting,  confined  to  one  intercostal  space,  and  is  marked  by  sensi- 
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foci  (Valleix'  pressure  points,  see  page  835,  Vol.  I).  Myalgia  with  rise 
mperature,  at  times,  still  more  closely  resembles  pleurisy,  but  it  is 
ynized  by  the  tenderness  and  the  absence  of  the  friction  sound. 
Pleurisy  with  Fluid  Effusion.     In  case  of  free  fluid  effusion 
i  inexperienced  physical  examiners  can  hardly  err.    The  opposite  is 

when  the  quantity  of  fluid  is  moderate,  i.  e.,  eff'usions  which  do  not 
larked  degree  dislocate  organs  or  distend  the  chest  walls.  This  is 
icularly  so  if  for  any  reason  there  is  associated  with  the  dulness 
a  percussion  such  signs  as  occur  in  pulmonary  consolidation,  i.  e., 
liar  breathing,  bronchophony,  increased  vocal  fremitus,  etc.  Under 
e  circumstances  the  hypodermic  syringe,  if  properly  disinfected, 
wrell  as  the   surface  to  be  punctured,  may  be  used  with  so  little 

of  harm  and  such  positive  diagnostic  results,  that  there  should 
10  hesitation  in  its  employment.  Not  only  the  presence  of  effusion, 
its  character,  may  thus  be  determined.  The  ordinary  hypodermic 
nge  will  answer,  but  it  is  well  to  select  a  rather  large  one,  with  a 
lie  of  more  than  the  ordinary  size  both  in  length  and  in  bore.  In 
ise  care  should  be  taken  not  to  pump  air  into  the  pleural  sac,  as  such 
may  contain  pernicious  organisms.  Even  a  puncture  of  the  lung 
been  shown  not  to  result  in  harm.  A  suitable  point  for  puncture  is 
iie  fifth  or  sixth  interspace  on  a  line  with  the  centre  of  the  axilla  or 
eriorly  upon  the  same  level.  There  is  no  special  point  which  can 
coked  upon  as  always  superior  to  all  others. 

Symptomatic  differences  between  pleurisy  with  effusion  and  pneu- 
lia  are  sufficiently  marked,  but  unfortunately  cases  are  not  always 
ical.  The  sudden  onset,  the  more  marked  rigor,  the  usually  more 
id  development  of  dyspnoea,  the  disturbed  pulse-respiration  ratio, 
1  especially  the  rusty  sputum  of  lobar  pneumonia,  make  up  a  striking 

uamistakable  clinical  picture,  but  as  any  of  these  features  may  be 
ent,  we  cannot  rely  too  much  upon  symptomatology. 

Next  to  the  question  as  to  whether  the  exudate  is  purulent  or  not, 

one  most  frequently  propounded  is  as  to  the  tuberculous  or  non- 
erculous  nature  of  the  pleurisy.  As  the  tubercular  nodules  in  the 
Ural  membranes  seldom  ulcerate,  the  tubercle  bacillus  is  not  often 
sent  in  the  fluid.  This  sign  cannot,  therefore,  be  depended  upon. 
3  family  history  and  a  careful  survey  of  the  previous  health  of  the 
ieiit  may  be  suggestive.  The  course  of  the  pleurisy,  if  of  tuberculous 
in,  is  apt  to  be  characterized  by  persistence,  with  a  high  grade  of 
ic  fever  and  steadily  diminishing  strength  and  flesh.  There  is  a 
ency  to  relapses  and  the  development  of  pulmonary  lesions.  If  the 
iardium  or  peritoneum  is  attacked,  or  if  the  remaining  pleural  sac 
tnes  involved,  or  the  exudate  bloody,  it  is  conceded  as  strong  evi- 
;e  of  the  tuberculous  nature  of  the  affection.    Yet  it  is  conceded 

pleurisy  occurring  as   an  expression  of  tuberculosis  may  run  a 
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benign  course  and  terminate  favorably.  An  examination  of  the  flui 
with  the  microscope  may  show  beside  the  normal  constituents  of  tb 
exudate,  blood  corpuscles — red  and  white — crystals  of  cholesterine,  endc 
thelium,  etc.  Bacteria  may  be  present  in  septic  pleurisies  and  occasion 
ally  cancer  cells,  when  the  pleurisy  is  excited  by  carcinomatous   disease 

Prognosis. — The  immediate  and  ultimate  danger  to  life  must  both 
be  considered  in  formulating  a  prognosis  in  a  case  of  pleurisy.      Un 
doubtedly  the  former  depends  upon  the  intensity  of  the  attack,  wliich 
may  be  generally  well  determined  by  the  amount  of  displacement  of  the 
heart  and  other  related  organs,  and  much  upon  the  degree  of  interfer- 
ence with  breathing.    Notwithstanding  most  serious  symptoms,  however, 
the  prognostic  statements  may  be  favorable  if  the  nature  of  the  pleurisy 
is  not  unfavorable.    Even  in  many  of  the  latter  cases,  temporary  im- 
provement may  be  secured.    Secondary  as  well  as  many  general  pleuri- 
sies of  apparently  primary  origin  recover,  although  several  months  are 
often  required  for  this  result.     If  the  tuberculous  nature  is  undoubted, 
the  outlook  is  most  unfavorable.    In  empyema  healing  may  be  com- 
plete, but  in  this  as  in  all  forms  of  pleurisy,  recovery  often  occurs  with 
some  degree  of  adhesion  and  impairment  of  the  lung  in  function  and 
structure.    Of  structural  changes,  connective  tissue  hyperplasia,  chronic 
bronchitis  and  compensatory  emphysema  are  promipent.    The  possi- 
bility of  sudden  death  has  been  explained. 

Treatment. — Rest  in  bed  and  a  liquid  diet,  nourishing  but  not  too 
bulky  in  character,  are  indicated.  The  active  methods  of  treatment 
practised  until  recently  by  the  old  school  are  now  quite  generally  aban- 
doned. General  bleeding,  leeching,  drastic  purgation,  diaphoretics  and 
counter-irritants,  are  now  declared  to  be  of  little  or  no  value. 

Early  Stage.  Aside  from  the  medicines  selected,  one  may  con- 
sider the  application  of  hot  poultices  or  flannels  wrung  out  in  hot  water 
and  changed  frequently.  Some  advise  the  ice-bag,  but  many  patients 
do  not  bear  it  well.  It  should  be  used  only  in  the  early  stages.  Best 
of  all  applications  are  adhesive  plaster  strips,  arranged  so  as  to  restrain 
the  respiratory  movements  of  the  affected  side.  The  strips  used  should 
be  three  inches  in  width,  long  enough  to  encircle  the  diseased  side,  and 
extend  a  short  distance  over  the  sound  half  of  the  body.  They  should 
be  applied  just  as  the  patient  has  finished  a  complete  expiration.  It 
requires  the  exercise  of  a  little  skill  to  secure  the  best  results  from  this 
method. 

Later  Stages.  Little  is  to  be  gained  from  external  applications 
after  the  stage  of  efl'usion  is  well  established,  except  for  the  relief  of 
pain,  which  may  still  torment  the  patient.  Large  effusions  may  be 
treated  by  aspiration.  The  indications  for  this  procedure  are  as  follows: 
(1)  A  degree  of  distention  of  the  pleural  cavity  dangerous  to  life ;  (2) 
subsidence  of  fever  and  other  active  symptoms,  but  no  decrease  in  the 
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Left-sided  pleurisies  on  account  of  the  incidental  heart  dis- 
at  require  thoracentesis  more  frequently  than  do  those  afiTecting 
t  side. 

igerous  symptoms  from  pressure,  occurring  at  what  time  they 
mand  aspiration,  regardless  of  other  conditions  present.  The 
on  for  its  performance  is  strong  if  dyspnoea  has  been  rapidly 
ng,  such  rapid  increase  being  indicative  of  a  quickly  developing 
Under  such  circumstances  the  physician  should  withdraw  a 
of  the  fluid.  With  the  inexperienced  the  use  of  the  hypodermic 
should  precede  the  aspiration  in  order  that  the  diagnosis  may 
oborated. 

loracentesis  as  performed  by  the  older  operators  was  followed 
arge  mortality ;  in  fact,  the  majority  of  cases  died.  But  since 
itroduction  of  the  aspirator  and  the  adoption  of  antiseptic 
is,  the  operation  may  be  performed  even  under  unfavorable  cir- 
mces  with  little  risk  of  unpleasant  consequences.  Dieulafoy's 
le  other  equally  good  aspirator  should  be  employed.  As  a  variety 
nts  for  puncture  have  been  suggested  by  competent  operators,  it 
3able  that  there  is  no  one  point  which  possesses  any  great  advan- 
over  the  others.  The  sixth  to  the  eighth  intercostal  spaces  in  the 
xillary  line  is  a  convenient  region,  and  probably  a  good  one  to  select 
dinary  cases.  Upon  the  right  side,  the  liver  may  be  wounded  by 
)w  a  puncture,  this  accident  having  occurred  in  puncturing  as 
as  the  seventh  intercostal  space.  Unusual  conditions  must  have 
iled  in  cases  of  this  character,  or  the  puncture  have  been  blunder- 
made,  however.  In  obese  people  it  is  not  easy  to  locate  the  inter- 
L  spaces,  and  in  them,  the  mid-axillary  line  at  about  a  point  inter- 
i  by  a  line  drawn  at  right  angles  from  the  base  of  the  ensiform 
age,  may  be  selected  as  suitable.  The  hand  of  the  patient  should 
aced  upon  the  shoulder  of  the  opposite  side  or  upon  the  head  when 
ing  as  to  the  point  of  puncture,  as  this  procedure  widens  the  inter- 
l  spaces  considerably.  Not  only  should  the  apparatus  employed  be 
3red  surgically  clean  by  means  of  the  best  germicidal  methods,  but 
patient's  skin  and  the  operator's  hands  should  be  treated  similarly, 
can  be  prevented  by  the  hypodermatic  injection  at  the  seat  of  punc- 
3f  a  five  per  cent,  solution  of  cocaine  hydrochlorate.  If  a  large  trocar 
id,  and  it  is  best  to  use  one  of  as  large  a  calibre  as  can  be  introduced, 
kin  may  be  incised  to  facilitate  its- introduction.  In  order  to  avoid 
ding  the  intercostal  artery,  the  needle  should  be  introduced  at  the 
r  border  of  the  rib.  This  latter  accident  is  a  rare  one.  It  is  best 
thdraw  the  fluid  slowly  and  cease  the  operation  promptly,  at  least 
time,  upon  the  occurrence  of  cough,  dyspnoea,  or  of  faint  sensa- 
,  however  slight.  Proper  stimulants  should  always  be  at  hand  with 
1  to  combat  this  latter  symptom.     Ill  consequences  of  this  sort 


Digitized  by 


Goo 


'8' 


320  PLEURISY. 

attendant  upon  thoracentesis  are  most  apt  to  occur  when  the  exudatic 
has  accumulated  slowly.  Should  the  canula  become  obstructed  b 
fibrinous  coagula,  great  care  must  be  exercised  that  the  stilet  used  1 
clear  it  is  properly  sterilized.  The  amount  of  fluid  evacuated  mut 
depend  upon  the  nature  of  the  case,  and  the  eflTect  of  the  flow  upon  th 
patient.  In  cases  in  which  the  effusion  has  been  rapid,  the  chest  ma; 
be  entirely  emptied  without  an  unpleasant  symptom.  In  protracte< 
cases  on  the  contrary,  the  drawing  off  of  a  moderate  quantity  naay  caus< 
alarming  consequences.  It  has  been  shown  that  an  entire  removal  of  th( 
fluid  is  often  unnecessary,  as  a  partial  relief  of  the  intrapleural  tension  is 
sufficient  to  excite  activity  of  the  absorbents.  This,  therefore,  is  undoubt- 
edly the  best  plan  to  pursue  in  old  cases.  Under  the  heading  of  albumi- 
nous expectoration,  some  authors  describe  an  accident  which  may  occur 
as  a  sequence  of  thoracentesis,  and  which  may  terminate  fatally.  The 
essential  feature  is  the  expectoration  of  a  serous  fluid  which  may  axnount 
to  even  one  or  two  quarts,  and  which  in  some  instances  may  be  frothy, 
bloody  and  attended  by  dyspnoea,  anxiety  and  cyanosis.  Fine  vkles  are 
heard  over  the  base  of  the  chest.  The  condition  is  essentially  one  of 
rapidly  developing  oedema  of  the  lungs  due  to  removal  of  pressure. 

My  own  experience  favors  the  old  teaching  of  Trousseau,  in  his 
remarkable  chapter  on  paracentesis  of  the  chest ;  t.  e.,  that  thoracentesis 
is  more  than  a  palliative  treatment,  that  it  is  sometimes  rapidly  cura- 
tive.   I  therefore  tap  in  cases  of  delayed  absorption,  even  if  there  is 
an  absence  of   urgent    symptoms.     In  simple  sero-fibrinous  pleurisy 
the    exudation   is  generally  readily  absorbed ;   puncture  is  therefore 
unnecessary  in  these  cases.     Thoracentesis  is  seldom    demanded  in 
children  excepting  for  purulent  collections.     In  the  old  it  must  ofl^n  be 
repeated  on  account  of  its  frequent  occurrence  as  a  secondary  affection. 
My  experience  accords  with  that  of  several  recent  writers  who  have  found 
purulent  collections  in  children,  so  determined  by  aspiration  of  a  portion 
of  the  fluid,  disappear  without  open  drainage  (resection  of  a  portion  of 
a  rib). 

Medicinal  Agents.  Medicines  for  their  specific  action  upon  the 
inflamed  pleura  are  little  used  by  the  dominant  school.  Most  clinicians 
of  this  class  recommend  the  free  use  of  opiates  from  the  beginning,  with 
cathartics  to  secure  depletion  of  blood-serum  after  the  stage  of  effusion 
has  been  established.  The  former  we  seldom  have  need  of  in  properly 
treated  cases,  which  have  received  prompt  attention,  and  the  latter  we 
prefer  to  omit  in  favor  of  remedies  of  a  specific  character.  Our  most 
important  remedies  were  recommended  by  Dr.  Wurmb  half  a  century 
ago.  For  acute  pleurisy  of  a  primary  nature,  aconite  is  a  well-established 
remedy,  and  may  be  administered  with  much  hope  of  prompt  relief. 
The  well-known  indications  for  this  medicine  are  often  present.  As 
pleurisy  is  often  seen  too  late  to  be  successfully  treated  by  aconite,  and 
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e  features  indicating  it  are  found  in  a  minority  of  cases  only,  we 
t  frequently  select  other  agents.  Foremost  among  these  is  bryonia 
;  but  its  efficacy  diminishes  with  the  predominance  of  liquid  effu- 
u  In  ordinary  plastic  pleurisy  it  is  almost  specific,  whereas  in  sero- 
inous  pleurisy,  after  effusion  is  large,  it  is  almost  powerless.  Asclepiaa 
rosa  is  strongly  recommended  by  some  observers,  the  indications 
Dg  similar  to  those  calling  for  bryonia. 

CantJmris  is  much  more  efficient  than  bryonia  in  sero-fibrinous 
idations,  and  it  is  my  custom  to  administer  it  as  soon  as  the  nature  of 
I  case  is  clear,  unless  there  are  good  reasons  for  selecting  another 
dicine.  The  dose  seems  important.  Tincture  of  cantharides,  ten  drops 
four  fluidounces  of  water,  given  in  teaspoonful  doses  every  one  to 
ee  hours,  is  an  efficient  method  of  administration.  Jousset  reports 
)d  results  from  apis  met.  when  cantharis  failed  to  secure  absorption  of 
I  exudate.  In  acute  general  pleurisy  occurring  in  rheumatic  or  gouty 
lividuals,  colchicum,  or  better,  colchiciney  is  a  powerful  remedy.  Of 
latter,  the  third  decimal  trituration  should  be  repeated  every  one  to 
)  hours. 

Arseaic  may  be  considered  if  in  spite  of  cantharis  the  effiision 
reases  and  dyspnoea,  cyanosis  and  a  restless  anxiety  supervene.  Even 
progressive  liquid  exudation  I  have  observed  good  results  from  «xZ- 
ir,  a  remedy  which  is  generally  reserved  for  cases  of  dry  pleurisy. 
irmb,  and  many  since  his  time,  have  earnestly  recommended  hepar 
ohur  for  persistent  plastic  pleurisy.  Prescribing  largely  on  etiological 
mnds,  arnica  has  been  advised  for  pleurisy  developed  after  injuries, 
i  rhiis  toxicodendron  when  the  attack  has  followed  upon  exposure  to 
d  and  damp,  as  from  a  wetting  while  heated.  My  experience  has 
m  rather  favorable  with  both  of  these  remedies. 

In  the  dry  pleurisies  attendant  upon  pneumonia  and  phthisis, 
pnia  and  kali  carbonicum  are  universally  esteemed.  Ferrumphos.  and 
fiiHa  should  also  be  considered.  ScHlitin  has  appeared  to  me  as  more 
icient  than  squills,  I  liave  used  the  second  decimal  trituration. 
eurisies  associated  with  Bright's  disease  and  other  afiections  marked 
Wood  changes  are  best  treated  by  arsenic,  cantharis  and  mercurius  cor- 
'^M-8.  For  the  acute  pleurisy  attendant  upon  pneumonic  fever,  I  have 
satedly  observed  good  results  from  phosphorus  after  the  failure  of 
^nia  and  other  medicines. 

I^urulent  collections  are  little  influenced  by  inedicines,  but  after 
^Val  of  the  pus,  much  may  be  accomplished  by  the  careful  use  of 
*<tj  stdphur,  mercurius,  hepar  sulphur,  arsenite  of  quinine,  and  especially 
He  iodide  of  arsenic.  Of  the  latter  drug  two  grains  of  the  second 
^lal  trituration  should  be  given  every  few  hours. 

Iklund,  of  Stockholm,  in  which  cold  changeable  climate  pleurisy 

common  disease,  strongly  advocates  **  capillary  drainage  "  secured 
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by  enveloping  the  chest  in  a  thick  layer  of  warm  cotton-wool  follows 
by  a  four-fold  layer  of  woolen  cloth.  He  claims  that  the  long-  tubuli 
hairs  form  a  porous  substance  with  great  power  of  absorption.  Th 
application  is  to  be  renewed  night  and  morning,  the  patient  to  remai 
constantly  in  a  warm  bed  and  to  have  the  interrupted  cutaneous  functio: 
restored  by  moving  the  bowels  with  a  warm  infusion  of  senna  leaves 
This  observer  claims  to  have  completely  prevented  free  exudations  bj 
this  method.  His  observations  are  interesting,  but  appear  hyper 
enthusiastic. 

The  local  treatment  of  purulent  pleurisy  is  strictly  surgical.     For 
full  instructions  the  reader  is  referred  to  surgical  works.    The  results 
obtainable  may  be  somewhat  prejudged  by  the  nature  of  the   micro- 
organisms present  in  the  fluid.    The  pneumococcus  pleurisies  are  the 
most  favorable,  this  organism   having  little  pyogenic  or  destructive 
power.    Very  diflFerent  are  those  associated  with  streptococci  and  staphy- 
lococci, which  are  destructive.     Pleurisies  of  pneumococcal  or  tubercu- 
lous origin  are  often  complicated  by  the  grafting  of  these  organisms. 
Cases  of  such  character  require  as  a  rule  free  drainage  and  antiseptic 
irrigations  of  the  pleural  sac.     Resection  of  a  portion  of  one  or  two  ribs 
is  much  practised  in  order  to  furnish  an  opening  of  such  size  as  to  avoid 
closure  from  rapid  contraction.    For  the  cleansing  of  the  cavity,  peroxide 
of  hydrogen  in  various  strengths  and  many  of  the  well-known  germi- 
cidal solutions  are  employed. 

OHRONIO   PLEURISY. 

Chronic  pleurisy  presents  the  same  types  as  the  acute  form  of  the 
disease.  Thus  we  recognize  a  chronic  dry,  and  a  chronic  sero-fibrinous 
pleurisy,  and  empyema.  The  first-named  may  appear  as  a  continuatio/i 
of  the  acute  form,  or  it  may  be  a  primary  disorder — "primitive  dry 
pleurisy."  In  the  first  case  the  effusion  is  absorbed  and  the  pleura/ 
surfaces  become  agglutinated.  The  fibrinous  exudate  undergoes  organiza- 
tion, connective  tissue  prolongations  extend  into  the  lung  substance.  The 
chest  walls  retract  and  expansion  of  the  lung  is  prevented.  Sometimes 
the  adhesions  and  organization  of  the  exudate  take  place  in  foci, 
forming  limited  adhesions  between  which  a  fluid  effusion  is  found,  the 
condition  thus  resembling  a  cystic  formation.  In  most  cases  these  pro- 
cesses occur  about  the  bases  of  the  lungs.  In  young  subjects,  ultimate 
recovery  may  take  place,  the  lung  resuming  its  normal  functions  and 
retraction  of  the  chest  walls  disappearing. 

Primitive  dry  pleurisy  has  been  ably  studied  by  that  great  clin- 
ician. Sir  Andrew  Clark,  who  recognized  three  types  :  (1)  One  in  which 
there  exist  uncomplicated  adhesions  between  the  pleural  surfaces,  these 
adhesions  being  either  local  or  general.  When  of  recent  origin,  it  gives 
rise  to  discomfort  on  deep  breathing  and  uneasy  dragging  pains  in  the 
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With  the  long  continuance  of  the  disorder,  these  symptoms  dis- 
ir,  physical  signs  even  being  wanting.  (2)  A  tuberculous  variety 
b  accompanies  chronic  pulmonary  tuberculosis.  It  is  rarely 
at  as  a  complication  of  the  latter  disorder.  It  is  especially  apt 
ivolve  the  pleurae  about  the  pulmonary  apices,  causing  extensive 
jsions  and  thickening  at  the  diseased  points.  Sometimes  this 
1  of  tuberculous  dry  pleurisy  is  strictly  primary,  the  lesions 
ig  first  manifested  in  the  pleural  membranes,  later  extending  into 
pulmonary  substance.  It  is,  however,  a  rare  affection.  (3)  A 
a  of  dry  pleurisy  of  very  rare  occurrence,  characterized  by  great 
kening  of  the  involved  membranes,  and  occurring  for  the  most  part 
persons  of  middle  age  and  beyond.  No  symptoms  are  discernible 
y  in  its  course ;  later,  nutrition  fails,  and  the  case  is  complicated  by 
rcurrent  attacks  of  bronchitis;  finally  chronic  bronchitis  becomes  a 
nanent  condition  and  may  be  associated  with  bronchiectasis. 
pnoea  is  the  most  prominent  symptom.  The  urine  is  almost  always 
itly  albuminous. 

Physical  examination  in  all  these  cases  reveals  friction  sounds  in 
?arly  stage,  and  later,  if  extensive  adhesions  are  present,  the  respi- 
ry  movements  are  limited  ;  the  vesicular  breathing  is  usually  rather 
le,  or  it  may  manifest  broncho-vesicular  characteristics.  The  per- 
ion  dulness  is  increased  in  proportion  to  the  amount  of  thickening 
ae  pleurae  and  fibroid  changes  in  the  lungs.  Considerable  altera- 
is  necessary  to  develop  a  clearly  peceptible  dulness. 
Sero-fibrixous  pleurisy,  like  the  plastic  form,  may  be  a  chronic 
lion  from  the  outset,  creeping  on  so  insidiously  that  it  is  a  matter  of 
rise  when  exploration  demonstrates  the  presence  of  fluid.  Flint 
s  that  "  in  the  great  majority  of  cases,  chronic  pleuritis  is  a  sub- 
e  affection  from  the  first/'  The  causes,  anatomical  changes,  exudate, 
are  the  same  as  in  the  acute  variety ;  but  in  the  chronic  disorder  as 
pared  with  the  acute,  the  serous  exudate  predominates  over  the  fibrin- 
element.  The  exudate  may  continue  for  months  without  under- 
g  purulent  transformation.  Bilateral  chronic  pleurisy  is  usually 
nated  with  tuberculosis  of  the  lungs. 

The  clinical  course  of  the  disorder  is  such  as  to  readily  deceive 
e  who  do  not  make  routine  use  of  methods  of  physical  examination. 
i  may  be  slight  or  absent ;  it  is  never  severe.  Cough  is  not  a  promi- 
-  phenomenon.  Respirations  are  increased  in  proportion  to  the 
itity  of  the  exudate.  The  patient  is  usually  quite  comfortable  while 
Qg,  but  mild  exercise  produces  a  marked  shortness  of  breath.  The 
e  is  increased  in  frequency  to  from  90  to  120  per  minute.  It  is  rather 
I  and  weak.  The  surface  of  the  body  may  give  evidence  of  feeble 
Jary  circulation.  There  may  be  slight  chills  at  irregular  inters^als, 
sweats  are  common.    They  are  usually  nocturnal,  and  not  necessar- 
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ily  related  to  the  febrile  exacerbations.  The  patient's  genera,!  health 
poor;  there  may  or  may  not  be  evidences  of  anaemia,  dyspepsia,  cons 
pation,  diarrhoea,  and  emaciation.  The  subject  of  chronic  pleurisy  ofl< 
continues  his  usual  avocation  in  ignorance  of  the  serious  condition  pre 
ent.  Such  patients  often  present  themselves  at  the  out-patient  depaj 
ments  of  our  hospitals  for  treatment.  Pericarditis  may  be  associate 
and  add  its  influence  to  oppress  the  circulation.  The  disease  has  a  tei 
dency  to  recovery  under  proper  treatment,  unless  it  happens  to  be  ass< 
ciated  with  some  serious  underlying  condition,  such  as  phthisis.  Th 
resulting  contraction  of  the  chest  is  often  associated  in  an  etiologica 
way  with  a  lateral  curvature  of  the  spine,  but  neither  is  a  sympton 
which  causes  much  annoyance.  The  heart  may  be  permanently  dis 
placed  to  the  right  in  left-sided  pleurisies  owing  to  the  formation  oi 
adhesions.  As  in  the  acute  form,  chronic  pleurisy  is  quite  fre- 
quently succeeded  by  phthisis.  Modern  teaching  upon  this  point 
states  that  pleurisy  does  not  especially  predispose  to  phthisis,  but  that 
phthisical  disease  of  the  lung  usually  precedes  the  pleurisy  and  is  simply 
accelerated  by  the  latter. 

For  the  treatment  of  chronic  pleurisy  the  reader  is  referred  to  the 
remarks  on  the  treatment  of  the  acute  affection.    (See  page  318.) 

HYDROTHORAX. 

Hydrothorax  is  probably  always  a  secondary  affection,  reports  of 
cases  in  which  it  is  dissociated  with  a  well-defined  primary  disorder 
being  rare.    It  consists  of  a  non-inflammatory  liquid  effusion  into  one 
or  both  pleural  cavities,  and  may  develop  in  the  course  of  any  chronic 
affection  which  has  a  hydrsemic  tendency,  such  as  Bright's  disease  in  its 
various  forms,  carcinomatous  and  cachectic  conditions,  etc.    It  occurs 
most  commonly  in  association  with  general  dropsies,  whether  such  origi- 
nate in  functional  or  organic  diseases.    Fraentzel  has  seen  it  complicate 
general  dropsy  associated  with  no  discoverable  pathological  condition, 
and   after  scarlatina   in  which   nephritis  was  absent.     Hydrothorax 
usually  appears  late  in  the  course  of  most  cases  of  aggravated  general 
dropsy  dependent  upon  organic  heart  and  kidney  disease.    Sometimes  it 
arises  from  local  causes,  as  tumors,  so  situated  as  to  interfere  with  the  cir- 
culation in  the  veins  of  the  pleurae. 

Pathology  and  Morbid  Anatomy.— Being  due,  as  a  rule,  to  a 
general  cause,  hydrothorax  is  usually  bilateral,  although  in  the  majority 
of  cases  one  pleural  sac  contains  more  fluid  than  does  the  other.  When 
arising  from  cardiac  disease,  one  side  of  the  chest  is  often  affected  alone, 
or  if  both  are  involved  the  effusion  on  one  .side  is  far  in  excess  of  the 
other.  Unilateral  hydrothorax  occurs  when  the  trouble  is  caused  by 
the  pressure  of  an  intrathoracic  tumor,  and  when  a  previous  pleurisy 
has  caused  such  extensive  adhesions  as  to  obliterate  the  pleural  cavity 
on  that  side. 
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The  transudation  is  of  a  yellowish  color  and  clear,  consisting  of 
ater  with  albumin  and  blood  salts.  There  is  an  absence  of  fibrinous 
ites  as  well  as  of  fibrinous  matter  adherent  to  the  pleura.  This  mem- 
rane  is  dull,  opaque  and  somewhat  puflfy,  owing  to  effusion  into  the 
ibserous  tissue.  Sometimes  the  effusion  is  encapsulated,  owing  to  old 
leuritic  adhesions.  A  degree  of  compression  of  the  lungs  dependent 
pen  the  amount  of  accumulated  fluid  takes  place.  The  effusion  ranges 
1  quantity  from  a  few  ounces  to  many  pints ;  the  quantity,  however,  is 
?lclom  verj^  large.  The  seriousness  of  the  symptoms  in  hydrothorax 
epends  upon  the  fact  that  both  sides  of  the  chest  are  generally  involved. 

Symptomatology. — The  symptoms  present  depend,  first,  upon  the 
rimary  disorder,  and  secondly  upon  th^  lung  compression.  Their 
evelopment  is  insidious.  The  most  prominent  feature  is  dyspnoea, 
hich  gradually  increases  in  intensity,  until,  in  aggravated  cases,  the 
istress  is  terrible.  It  usually  exists  in  direct  proportion  to  the  extent 
f  the  effusion.  In  the  early  stage  it  amounts  to  a  slight  shortness  of 
reath,  increased  by  exertion;  late  in  the  course  of  the  disease  the 
atient  is  obliged  to  maintain  the  erect  posture,  and  cyanosis,  cold 
lammy  sweat,  anxiety  and  distress  are  prominent.  Speech  is  interfered 
ith  in  severe  cases,  the  patient  being  able  to  speak  only  in  broken 
mtences. 

Negative  conditions  are  of  value  from  a  diagnostic  standpoint. 
ever  is  absent ;  pain  is  not  often  experienced;  cough  is  not  always 
resent  and  when  associated  with  expectoration,  the  latter  is  thin  and 
atery,  occasionally  frothy. 

Physical  Signs. — These  are  the  same  as  those  already  detailed  for 
leurisy  with  eflFusion,  with  the  difference  that  pleuritic  friction  sounds 
•e  absent.  The  displacement  of  adjacent  viscera  is  not  as  marked  as 
I  acute  pleurisy  with  the  same  amount  of  effusion,  because  both  sides 
•e  involved,  and  downward  pressure  is  antagonized  by  the  abdominal 
•opsy  which  is  nearly  always  associated  with  the  hydrothorax. 

Diagnosis. — The  diagnosis  should  usually  be  made  without  diflS- 
ilty.  An  accumulation  of  fluid  in  both  pleural  cavities,  without  the 
esence  of  symptoms  indicative  of  an  inflammatory  affection,  but  asso- 
ated  with  evidences  of  heart,  kidney  or  other  disease  known  to  be  a 
)mmon  antecedent  of  hydrothorax,  should,  in  association  with  the  phys- 
:al  signs,  make  the  nature  of  the  case  clear.  The  physical  signs,  as 
Iready  stated,  are  similar  to  but  not  identical  with  those  of  pleurisy 
ith  effusion.  The  intercostal  spaces  are  not  as  much  distended  as  in 
leurisy,  owing  to  the  absence  of  inflammatory  changes  in  the  parietes 
f  the  chest.  The  effusion  follows  the  law  of  gravity  more  readily  than 
1  the  case  of  pleurisy. 

Prognosis. — This  depends  upon  the  nature  and  stage  of  the  under- 
ing  affection.     So  far  as  the  hydrothorax  is  concerned,  it  is  often 
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possible,  if  other  conditions  are  favorable,  to  remove  it  entirely  ;  but  s 
in  most  instances  it  is  associated  with  incurable  organic  affections,  th 
accumulation  is  likely  to  return  even  if  completely  removed.  It  is  ofte] 
the  immediate  cause  of  death  in  the  disease  it  complicates.  Sometime 
it  runs  a  rapid  course,  tending  to  a  fatal  issue  within  a  few  days. 

Treatment. — On  account  of  the  strong  tendency  to  recurrence,  it  is 
inadvisable  to  perform  aspiration  unless  immediate  relief  is  demanded. 
So  clearly  is  this  condition  associated  with  the  primary  affection,  that 
the  treatment  must  depend  upon  the  nature  of  the  cause,  and  as  tbJ5 
can  be  but  seldom  removed,  the  affection  is  practically  incurable  in  the 
majority  of  cases.  It  is  well  to  limit  the  amount  of  fluids  taken.  Some- 
times the  effusion  can  be  lessened  by  the  administration  of  saline  purges, 
bu*  because  of  the  exhausting  effects  of  such  medication,  it  must  be 
resorted  to  with  great  discrimination. 

Medicines  especially  adapted  to  this  condition  are  arsenicumy  apoq/- 
num,  apis,  digitaliB  (best  given  in  the  form  of  effusion),  and  sulphur. 

PNEUMOTHORAX;  HYDROPNBUMOTHORAX ; 
PYOPNEUMOTHORAX. 

The  rare  condition  of  entrance  of  air  into  the  pleural  sac  is  known 
as  pneumothorax.  This  accident  is  quickly  followed  by  inflammation 
and  effusion  (hydropneumothorax).  When  the  inflammation  is  suppu- 
rative, the  effusion  ia  purulent  (pyopneumothorax). 

Etiology. — The  common,  cause  of  pneumothorax  is  undoubtedly 
rupture  of  a  softened  focus  or  of  a  cavity  during  the  course  of  pulmon- 
ary phthisis.  This  view  was  originally  taught  by  Laennec  and  has 
been  corroborated  by  Fraentzel,  Grisolle,  Walshe,  Fuller  and  Fernet. 
According  to  Niemeyer,  the  accident  is  especially  liable  to  otcur  in  rapid 
cases  of  pulmonary  tuberculosis,  a  view  with  which  Fraentzel  is  not  in 
accord.  It  certainly  is  of  less  frequent  occurrence  during  the  course  of 
fibroid  phthisis.  It  may  also  occur  from  perforation  of  the  pleura  dur- 
ing the  course  of  gangrene  of  the  lung,  pulmonary  hydatids,  and  hfiem- 
orrhagic  foci.  The  pleural  sac  may  be  also  opened  in  cancer  of  the 
oesophagus  or  through  the  diaphragm  in  cancer  or  ulceration  of  the 
stomach.  It  has  been  known  to  follow  the  perforation  of  an  abscess  of 
the  liver,  which  opened  at  the  same  time  into  one  of  the  hollow  abdomi- 
nal organs.  Traumatism  may  occasion  pneumothorax.  Thus  it  has 
followed  perforating  wounds  of  the  chest,  even  such  as  result  from  the 
use  of  the  needle  of  the  hypodermic  syringe.  The  lung  itself  may  be 
ruptured  by  a  blow  which  inflicts  no  damage  whatever  on  the  thoracic 
walls.  Fracture  of  the  ribs  is  said  to  very  rarely  excite  it,  even  if  the 
lung  has  been  lacerated  by  the  injury.  Violent  paroxysms  of  cough  in 
pertussis,  and  unusual  muscular  strain,  have  produced  some  few  cases. 
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?ssof  the  bronchial  glands,  septic  broncho-pneumonia, and  empyema 
also  cause  pneumothorax. 

Pathology  and  Morbid  Anatomy. — ^The  air  in  the  pleural  cavity 
Qeumothorax  follows  upon  perforation  of  the  pleural  layers.    The 

of  the  possibility  of  that  membrane  secreting  air  or  gas  is  no  longer 
iissible.  That  the  gas  may  arise  from  the  decomposition  of  exuda- 
>s  is  doubtful,  for  in  order  that  such  decomposition  may  take  place, 
pre-existence  of  air  is  necessary. 

The  morbid  changes  consequent  upon  a  pneumothorax  are  pleural 
sion  with  a  sero-fibrinous  or  purulent  exudate  and  displacement  of 
surrounding  organs.  The  lung  on  the  aflTected  side  is  compressed, 
Ti  to  the  extent  of  being  rendered  atelectatic  and  pushed  backward 
inst  the  spinal  column.  The  diaphragm  is  depressed,  and  with  it  the 
^r  and  spleen.  If  upon  the  left  side,  the  mediastinum  and  the  heart 
carried  to  the  right.  The  introduction  of  a  perforated  needle  after 
th,  or  the  use  of  the  aspirator  during  life,  demonstrates  the  presence  of 
,  which  is  found  to  consist  mainly  of  carbonic  acid  and  nitrogen. 
)  affected  side  may  be  greatly  distended.  The  relative  proportions 
iuid  and  gas  vary  greatly.  Should  the  lungs  be  confined  to  the 
al  w^alls  by  old  adhesions,  it  cannot,  of  course,  suffer  so  much  com- 
ssion.  In  recent  cases  the  opening  into  the  lung  is  usually  quite 
11.  Should  it  be  impossible  to  discover  it  by  ordinary  inspection, 
lung  may  be  inflated  under  water,  when,  if  the  opening  is  still  per- 
is, it  may  be  detected  by  the  bubbles  of  air  which  will  be  emitted. 
IT  the  continuation  of  a  pyopneumothorax  for  some  time  the  accu- 
lated  fluid  may  find  its  w^ay  into  a  bronchial  tube  by  means  of  ulcera- 
i  and  be  expectorated.  It  may  also,  as  in  empyema,  perforate  the 
jes  in  any  direction. 

Clinical  History. — While  according  to  West  and  others,  pneumo- 
rax  may  occur  and  remain  latent,  perhaps  being  first  discovered  post- 
rtem,  it  is  usually  inaugurated  by  severe  if  not  alarming  symptoms, 
i  rapidity  of  development  of  urgent  symptoms  depends  upon  whether 
opening  is  large  enough  to  permit  the  expiration  of  a  large  portion 
ill  of  the  air  inspired.  If  little  of  the  inspired  air  finds  its  exit  dur- 
;  the  succeeding  expiration,  which  is  often  the  case  owing  to  the  valve- 
e  action  of  the  opening,  the  pleural  sac  rapidly  fills  and  the  most 
?ravated  symptoms  are  developed  at  once.  If,  however,  the  accumu- 
ion  of  air  is  slow,  the  growth  of  symptoms  will  correspond.  In  some 
368  there  is  at  the  time  of  the  rupture  a  sensation  as  of  something 
^ing  away,  accompanied  by  pain  in  the  upper  part  of  the  chest  or  in 
'  back.  This  is  followed  by  dyspnoea,  which  may  be  urgent  or  slight, 
n  in  the  side,  faintness,  and  evidences  of  obstructed  respiration  and 
ulation.  The  voice  may  be  weak,  even  aphonic.  The  dyspnoea  is  not 
to  be  so  great  when  the  escape  of  air  is  lessened  by  previous  pleural 
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adhesions.  At  first  there  is  no  rise  of  temperature  ;  there  may  even  b 
a  fall ;  respirations  become  frequent.  Later,  when  pleuritis  saperven« 
fever  develops.  The  patient  usually  desires  the  upright  position  an< 
prefers  to  lie  upon  the  affected  side.  If  the  condition  does  not  sooi 
terminate  fatally,  the  symptoms  of  effusion  are  added  to  those  of  th< 
simple  presence  of  air. 

Death  may  occur  within  a  very  few  hours,  owing  to  obstructed  res 
piration  and  collapse ;  or,  life  may  continue  for  weeks,  when  the  col- 
lapsic  condition  disappears,  the  patient's  general  state  improves  some- 
what, but  the  developing  effusion  increases  rapidly.  All  the  symptonas 
are  now  aggravated,  and  the  patient  finally  dies,  usually  from  pulmon- 
ary oedema,  imperfect  oxygenation  of  the  blood,  or  the  consequences  of 
the  large  amount  of  fluid  exudate.  In  a  few  cases  the  disease  ma/ 
continue  for  several  years,  the  patient  in  the  meantime  being  able  to 
pass  a  not  too  uncomfortable  existence.  Such  a  course  was  pursued  hy 
a  case  of  which  I  have  knowledge  for  over  four  years. 

FhyBical  Signs. — Inspection.  Limited  motion  and  distention  of  the 
chest  upon  one  side,  with  effacement  of  the  intercostal  spaces,  are  appa- 
rent at  a  glance,  and  if  upon  the  left  side,  the  pulsation  of  the  heart  is  in 
a  new  position  to  the  right  of  the  normal.  The  intercostal  distention  is 
especially  noticeable  when  the  pulmonary  opening  is  large  and  there  is 
free  ingress  of  air  into  the  pleura  during  the  respiratory  movements. 
These  symptoms  are  apt  to  develop  suddenly,  and  are  especially  signifi- 
cant when  occurring  during  the  course  of  phthisis,  the  patient  having 
hitherto  been  comparatively  comfortable. 

Palpation.     Unless  previous  adhesions  are  present,  vocal  fremitus 
is  absent  and  the  heart,  liver,  and  spleen  are  displaced. 

Percussion  yields  a  clearly  tympanitic  sound  down  to  the  upper 
level  of  the  effusion,  which  level  may  be  altered  by  changing  the  posi- 
tion of  the  patient.    The  quality  of  this  tympanitic  sound  will  vary 
according  to  the  tension  of  the  contained  air,  the  degree  of  compression 
of  the  lung,  and  whether  or  not  there  is  an  opening  into  a  bronchus. 
Over  the  fluid  there  is,  of  course,  flatness.    The  tympanitic  resonance 
may  be  absent  if  the  distention  of  the  chest  is  suflScient  to  prevent  dis- 
tinct vibrations;  the  sound  is  then  dull  and  muffled. 

Auscultation.  There  is  always  an  absence  of  the  vesicular  respi- 
ration and  of  vocal  sounds  over  the  region  occupied  by  the  fluid.  Over 
the  air  area  the  inspiration  may  be  heard  apparently  much  removed 
from  the  ear,  feeble,  and  with  a  metallic  or  amphoric  sound.  The  same 
metallic  quality  may  be  present  in  the  voice,  the  rftles,  and  in  the 
so-called  "  metallic  tinkling."  This  is  produced  variously, — by  the  drop- 
ping of  fluid  on  the  surface  of  the  accumulation,  also  by  speaking,  cough- 
ing, shaking  the  body,  or  in  various  ways  agitating  the  fluid  and  the  gas. 
If  the  body  be  shaken  while  the  ear  is  near  or  in  contact  with  the  chest, 
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ELshing  sound  whicli  has  a  metallic  quality  is  produced.  This  sign 
old  as  the  Hippocratic  age.  Auscultatory  percussion  performed 
the  method  suggested  by  Trousseau  is  of  great  value.  A  coin  is 
ed  flat  upon  the  chest  and  is  struck  with  another  coin,  the  ear  of  the 
!ultator  being  placed  over  the  air  space.  A  ringing  sound  of  metallic 
lity  is  produced. 

Diagnosis. — When  acquainted  with  the  history  of  the  patient,  the 
gnosis  is  not  usually  difficult,  if  the  examiner  is  reasonably  expert  in 
sical  examinations.  Simple  pleurisy  with  effusion,  emphysema, 
truction  of  a  large  bronchus,  diaphragmatic  hernia,  and  large  super- 
il  pulmonary  cavities,  are  conditions  which  are  generally  rated  as 
jenting  resemblances  to  pneumothorax.  It  seems  hardly  possible 
t  emphysema  can  present  a  sufficient  resemblance  to  pneumothorax 
lead  one  at  all  acquainted  with  physical  exploration  astray.  The 
x>ry  of  slow  onset  must  show  at  once  that  the  condition  is  not  pneu- 
thorax.  Emphysema  is  a  bilateral  affection,  resonance  is  not  tym- 
litic  as  in  pneumothorax,  the  enlargement  of  the  chest  is  more  par- 
ilarly  manifested  in  the  clavicular  regions,  and  the  normal  vesicular 
rmur  is  never  entirely  destroyed.  When  percussion  gives  a  dull 
?,  as  it  may  do  when  the  intrapleural  tension  is  great,  the  resemblance 
►leurisy  is  considerable.  But  the  coin  test  affords  a  ready  means  of 
erentiation.  Sometimes  a  diagnosis  seems  impossible  without  with- 
sving  fluid,  when  a  tympanitic  note  will  develop.  Large  cavities 
ient  many  features  of  resemblance  to  pneumothorax,  but  there  is  no 
placement  of  the  heart  or  other  organs,  the  chest  walls  are  not  dis- 
led ;  on  the  contrary,  they  are  retracted,  the  lesion  is  in  tl^  upper 
iion  of  the  lungs,  and  the  coin  test  gives  negative  results. 
Prognosis. — The  prognosis  will  depend  largely  upon  the  cause  of 
disease.  If  occurring  in  an  apparently  healthy  individual,  consider- 
\  hope  of  recovery  may  be  given.  If  phthisical,  the  patient  has  but 
e  chance  of  recovery,  although  several  instances  of  apparent  retard- 
n  of  the  lung  disease  due  to  pneumothorax,  have  been  observed.  The 
rage  duration  of  life  in  phthisical  cases  is  but  a  few  days.  Recoveries 
e  been  reported  when  the  pneumothorax  has  developed  during  the 
ly  stage  of  phthisis.  If  the  patient  outlives  the  early  fatal  days,  the 
)e  of  recovery  increases  with  each  additional  day  of  life.  If  the  per- 
ation  of  the  pleura  heals,  the  air  is  absorbed,  and  the  condition  is 
i  one  of  serofibrinous  or  purulent  pleurisy.  We  are  suspicious  of 
reported  cases  of  pneumothorax  without  the  development  of  sequen- 
pleurisy.  Pleurisy  is  due  to  the  germ-laden  air,  and  it  must  be 
indeed   that  an  aseptic   atmosphere  is  admitted    into  the  pleural 

■•y. 

1?reatment. — The  disease  must  be  treated  much  as  recommended 
^ute  pleurisy.     If  the  quantity  of  fluid  is  large,  aspiration  may  be 
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practised  with  benefit,  and  if  the  collection  is  purulent,  thorough  drair 
age  must  be  effected.  Air  under  tension  must  be  evacuated.  Hot  wale 
applied  to  the  affected  side  will  relieve  the  pain.  Sometimes  morphi 
may  be  deemed  necessary  for  this  purpose.  As  all  of  these  measures,  a 
well  as  the  medicinal  and  general  treatment,  have  been  fully  dealt  wit  J 
in  the  article  on  acute  pleurisy,  it  is  only  necessary  to  refer  to  thos< 
pages  on  which  they  have  been  elaborated. 

HEMOTHORAX. 

Definition. — An  accumulation  of  blood  in  the  pleural  cavity  occur- 
ring independently  of  inflammation  of  the  lining  membrane. 

Etiology. — The  causes  of  hsemothorax  are,  first,  mechanical  in- 
juries; and  secondly,  pathological  processes  leading  to  rupture  of  blood- 
vessels. The  former  needs  no  explanation  here.  Among  the  latter  are 
to  be  mentioned  the  bursting  of  an  aneurism,  haemorrhage  from  the 
lungs  into  the  pleura,^  erosion  of  bloodvessels  by  cancer,  and  tuber- 
culosis. 

The  effused  blood  soon  undergoes  coagulation,  and  may  either  pro- 
duce local  inflammation  and  rapid  death,  or  be  eventually  entirely 
absorbed. 

Symptomatology. — The  symptoms  are  those  of  internal  hsemor- 
rhage,  providing  the  amount  of  blood  effused  is  large,  to  which  the  phe- 
nomena of  pulmonary  compression  are  added.  Dyspnoea  is  the  principal 
among  the  latter  symptoms.  Pain  may  be  present.  Inasmuch  as  the 
vascular  injury  producing  the  haemorrhage  is  in  the  lung  tissue,  air 
often  eicapes  with  the  blood  into  the  pleura.  This  not  infrequently 
leads  to  suppurative  manifestations. 

Diagnosis. — Hsemothorax  is  recognized  by  the  signs  of  pleural 
effusion  following  rapidly  upon  injury  without  evidences  of  pleuritis,  or 
in  association  with  the  signs  of  aneurism  or  malignant  intrathoracic 
disease. 

Prognosis. — The  prognosis  is  unfavorable.  When  the  result  of  rup- 
ture of  aneurism,  death  follows  very  shortly.  When  due  to  traumatism, 
the  prognosis  is  decidedly  more  favorable.  Hsemo-pneumothorax  offers 
a  very  unfavorable  prognosis. 

Treatment. — When  the  haemorrhage  starts,  attempts  may  be  made 
to  stop  the  flow  by  applications  of  ice  to  the  chest  and  between  the 
scapulfie.  The  patient  must  be  kept  in  bed  and  absolutely  quiet.  When 
tlie  effusion  is  large,  it  may  be  removed,  if  possible,  by  aspiration. 
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Diseases  of  the  Urinary  System. 


.  description  of  the  diseases  of  the  urinary  system  includes  a 
leration  of  affections  of  the  kidneys,  their  pelves  and  ureters.  Dis- 
of  the  bladder  and  of  the  associated  glandular  body — ^the  prostate 
— and  of  the  urethra,  are  by  common  consent  relegated  to  surgical 

or  special  treatises,  and  but  few  of  them  are  noticed  in  this  section, 
anatomical  and  Physiological  Data. — Location.  The  kidneys 
tuated  in  the  lumbar  region,  one  upon  each  side  of  the  spinal 
n.  They  are  deeply  placed  behind  the  peritoneum  and  rest  pos- 
ly  upon  the  lumbar  portion  of  the  diaphragm  and  upon  the  quad- 
lumborum  muscle.  The  left  kidney  is  a  little  higher  than  the 
one.  Their  upper  extremities  correspond  to  the  twelfth  dorsal,  and 
lower  extremities  to  the  lower  border  of  the  second  or  some  portion 
!  third  lumbar  vertebra.  The  upper  extremities  are  a  little  nearer 
>inal  column  than  the  lower.  About  one  half  of  each  organ  is 
^d  by  the  lower  ribs.  The  outer  border  of  each  kidney  is  quite 
ately  outlined  by  the  external  margin  of  the  sacro-spinalis  muscle. 
rent  of  the  organ  is  covered  on  the  right  by  the  ascending  and  on 
ft  by  the  descending  colon ;  its  shape  is  ovoid,  and  sometimes  called 
i-shaped."  The  upper  extremity  is  the  larger  and  more  rounded. 
)rgan  is  flattened  in  its  entire  length  antero-posteriorly,  but  more 
►icuously  so  in  its  lower  third.    The  outer  border  is  convex,  the 

one  concave  and  contains  a  longitudinal  fissure.  In  this  fissure 
I  hilum — rest  the  several  vessels,  viz.,  the  renal  artery,  renal  veiti 
he  ureter.  The  hilum  communicates  with  the  depression  in  the 
3y  called  the  sinus,  through  which  the  vessels  pass  to  the  organ. 
Speight  is  about  five  and  one-half  ounces  in  men  and  a  half  ounce 
n  women. 

Size.  The  length  of  the  kidneys  is  from  four  to  four  and  one-half 
es,  the  breadth  is  about  half  the  length  and  the  thickness  about 
the  breadth.  The  capsule  is  a  tough,  thin,  fibrous  membrane, 
h  by  extension  forms  the  outer  coat  of  the  ureter.  It  is  attached  to 
organ  by  bloodvessels  and  delicate  connective  tissue.  Beneath  it 
e  is  a  layer  of  muscular  fibres  of  the  non-striated  variety.  Upon 
right  side  the  suprarenal  capsule  is  in  close  relation  with  the  liver, 
upon  the  left  with  the  spleen.    One  kidney  may  she  absent  or  the 
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two  organs  may  be  united  by  a  band  of  renal  tissue  (horse-shoe  kidney; 
Malpositions  are  not  rafe. 

Physical  Examination  of  the  Kidneys  yields  unsatisfactor 
results.  The  healthy  organ,  associated  with  normal  body  conditions 
cannot  be  detected  by  means  of  palpation ;  but  a  much  enlarged  oi^an, 
due  to  new  growths  of  the  organ  itself,  or  of  the  perirenal  structure,  oi 
a  distention  of  the  pelvis,  especially  in  thin  persons  with  lax  abdominal 
walls,  may  be  detected  by  bimanual  examination,  if  the  shoulders  are 
.  raised  and  thighs  flexed  oipon  the  abdomen.  Under  these  conditions 
one  hand  should  be  placed  in  the  lumbar  region  and  the  other  pressed 
deeply  into  the  hypochondrium.  Position  upon  one  side  or  upon  the 
anterior  surface  of  the  body  is  sometimes  preferable.  New  growths  of 
the  kidney,  distentions  of  the  pelvis  from  accumulated  fluid,  and  mis- 
placed organs,  are  generally  detectable  by  this  method. 

Percussion  may  be  employed  for  determining  the  boundaries  of  the 
kidneys,  but  the  results  are  not  satisfactory,  owing  to  the  covering  of 
bone  and  thick  lumbar  muscles.    Palpation  is  more  successful  and  is 
favored  by  thin  sacro-spinalis  muscles.    The  renal  region  is  often  tender 
upon  pressure  in  acute  nephritis,  stone  in  the  kidney,  tumor  of  the  kid- 
ney, hydronephrosis,  and  in  marked  degree  in  extra-renal  inflammatory 
processes.    In  tumor  of  the  kidney  the  enlarged  organ  may  be  palpated 
in  aitUy  or  it  may  leave  its  moorings  and  constitute  a  movable  or  "  float- 
ing kidney."    The  diagnosis  is  more  difficult  than  that  of  the  simple 
^ncomplicated  movable  kidney,  as  the  shape  of  the  organ  is  often  altered 
by  the  growth,  the  kidney  losing  its  bean  shape.    Absence  of  respiratory 
movements  in  the  tumor,  and  the  ability  to  replace  the  organ,  is  most 
important  evidence  of  the  renal  nature  of  the  growth. 

The  subject  of  examination  of  the  bladder  is  considered  in  works 
upon  surgery,  but  it  may  be  stated  concisely  that  the  bladder,  if  distended, 
may  be  detected  by  palpation  as  a  rounded  tumor  above  the  pubis  and 
the  diagnosis  confirmed  by  percussion  and  the  use  of  the  catheter. 
Abnormal  sensitiveness  and  thickening  of  the  ureters  (some  say  the 
normal  ureters)  may  be  felt  in  the  vaginal  fornix,  and  through  the 
anterior  vaginal  wall.  Such  changes  may  attend  a  general  catarrh  of 
the  bladder  and  pelves  of  the  kidneys,  changes  in  the  ureters  secondary 
to  a  calculus  pyelitis,  or  tuberculous  disease  of  the  kidneys. 

Function  of  the  Kidneys.— The  function  of  the  kidneys  is  the 
separation  from  the  blood  of  certain  solid  matters  in  wajery  solution, 
added  to  which  there  are  the  products  of  the  mucous  membrane,  whether 
this  surface  is  in  a  normal  or  an  abnormal  condition.  Failure  of  the 
kidneys  to  properly  perform  this  function  results  in  the  retention  of  irri- 
tating substances  which  exert  a  deleterious  influence  upon  the  blood, 
organs  of  circulation,  nervous  structures,  and,  less  prominently,  upon 
the  mucous  and  serous  membranes  and  other  tissues  and  organs. 
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The  urine  within  its  normal  range  presents  a  marked  variation  in 
amount  of  its  constituents.  Such  fluctuation&  are  greatly  increased 
disease,  and  in  many  aflFections  abnormal  elements  are  added,  e,g.f  in 
ight's  disease,  albumin ;  in  diabetes,  sugar ;  in  jaundice,  bile.  Ab- 
•mality  in  the  constituents  of  the  urine  is  largely  dependent  upon 
tain  general  constructive  and  destructive  processes  and  altered  func- 
aal  activity  of  the  higher  organs;  also  upon  morbid  changes  in  the 
Ineys,  with  a  resulting  impairment  of  their  power  of  excretion,  and 
addition  of  products  foreign  to  the  urine  resulting  from  pathological 
mges  in  the  urinary  apparatus.  Impairment  of  the  renal  function 
ulting  from  disease  of  the  kidneys,  preventing  in  some  degree  the 
nination  of  excrementitious  products  from  the  blood,  results  in  an 
ifloading  of  this  fluid  with  substances  most  of  which  exert  an  injuri- 
I  influence  upon  the  tissues,  thus  exciting  a  variety  of  symptoms,  the 
iracter  of  which  will  be  dependent  upon  the  parts  especially  attacked. 
3  clinical  picture  of  diseases  of  the  kidneys  being  made  up  largely  of 
jnomena  having  such  an  origin,  it  follows  that  quite  a  percentage  of 
symptoms  attendant  upon  renal  disease  are  not  immediately  related 
he  kidneys.  These  groups  of  symptoms  may  be,  indeed  often  are, 
flrst  to  direct  the  patient's  attention  to  the  fact  that  he  is  not  in  good 
ilth. 

THE  EXAMINATION  OP  THE  URINE. 

Examination  of  the  urine  should  constitute  a  routine  measure  in 
estigating  any  and  every  case  of  disease.  The  reason  for  this  positive 
i  sweeping  statement  is  apparent  to  every  physician  of  experience. 
fortunately,  the  time  at  the  disposal  of  the  busy  practitioner  is  such 
to  make  him  negligent  in  this  respect.  Even  when  he  undertakes  a 
nary  analysis,  he  generally  does  so  in  an  incomplete  way,  possibly 
ng  satisfied  with  determining  the  specific  gravity  of  the  urine  and  the 
isence  or  absence  of  albumin  and  sugar.  He  who  confines  himself  to 
;h  inadequate  methods  deprives  himself  of  very  important  clinical 
brmation.  It  is  not  contended  that  the  urine  is  an  infallible  index  of 
«ase,  but  it  is  certain  that  searching  analyses  of  this  fluid  will  often 
e  information  not  otherwise  obtainable,  even  in  diseases  in  which  the 
flary  organs  are  sound. 

The  Preparation  of  the  Specimen. — Patients  must  be  instructed 
to  the  care  necessary  in  obtaining  the  desired  specimen  of  urine. 
1.U  cases  it  is  important  that  a  mixture  of  all  the  urine  passed  during 

course  of  twenty-four  consecutive  hours  shall  be  furnished.  It 
>t  be  passed  into  a  thoroughly  clean  vessel,  which  has  not  been  wiped 
a  towel  after  scouring  and  rinsing,  and  which  should  be  kept 
^red  during  the  period  of  collection.  About  four  ounces  of  the  urine 
iJd.  be  poured  into  a  bottle  inown  to  be  absolutely  clean.     The 
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patient  should  also  be  instructed  to  measure  accurately  the  quantity  of 
urine  passed  in  the  twenty-four  hours. 

Beaction  of  the  Urhie. — ^This  varies  during  the  twenty-four  hours, 
although  a  collection  of  urine  for  this  period  of  time  is  acid  in  reaction, 
owing  to  the  contained  acid  phosphates  and  urates.  Under  ordinary 
diet  there  is  often  a  transitory  alkalinity  about  one  or  two  hours  after  a 
full  meal,  supposed  to  be  due  to  alkaline  salts  in  the  blood.  The  view 
which  attributes  this  reaction  to  the  development  of  hydrochloric  acid 
in  the  stomach  lacks  confirmation.  The  urine  may  also  be  rendered 
alkaline  by  a  vegetable  diet,  by  hot  baths  and  free  perspiration,  also  by 
the  administration  of  alkaline  carbonates.  In  alkaline  or  neutral  urine, 
separation  of  the  phosphates  occurs  and  quickly  leads  to  cloudiness  and 
the  deposit  of  a  sediment,  which  clears  at  once  on  the  addition  of  a 
small  quantity  of  acetic  or  nitric  acid.  Alkaline  urine  may  be  persist- 
ently present,  especially  in  chronic  affections  of  the  mucous  surface 
of  the  urinary  organs,  also  in  some  persons  of  feeble  nutritive  powers- 
The  precipitated  earthy  phosphates  do  not  adhere  and  form  calculi  unless 
the  reaction  is  due  to  ammonia,  in  which  case  the  triple  phosphates  of 
ammonium  and  magnesium  unite  with  them,  resulting  in  a  concretion 
of  mixed  phosphates.  An  acid  reaction  is  favored  by  muscular  exercise, 
an  animal  diet  and  the  administration  of  acids.  Excessive  acidity 
occurs  in  persons  suffering  from  fever,  in  acute  affections  such  as  rheu- 
matic fever,  and  in  some  chronic  affections,  notably  in  lithsemia.  It  is 
often  found  after  excessive  eating  and  a  failure  to  take  sufficient  water. 
Such  concentrated  acid  urine  is  irritating  to  the  urinary  apparatus,  lead- 
ing to  frequent  urination  and  to  chronic  affections  of  these  organs,  being 
also  a  cause  of  persistent  urethral  discharge  after  gonorrhoea. 

The  chemical  reaction  of  the  urine  is  determined  by  the  use  of 
litmus  paper.  Blue  litmus  paper  turns  red  under  the  influence  of  an 
acid ;  and  red  paper  becomes  blue  in  the  presence  of  an  alkali.  It  is 
more  convenient,  however,  to  have  a  neutral  paper  which  has  somewhat 
of  a  purple  color,  and  which  changes  to  red  or  blue  according  to  the 
chemical  reaction  of  the  urine  under  examination. 

In  the  case  of  persistently  alkaline  urine,  it  is  always  well  to  deter- 
mine whether  that  reaction  is  due  to  the  presence  of  a  fixed  or  volatile 
alkali.  The  former  occurs  by  reason  of  one  of  the  conditions  mentioned 
above;  the  latter  because  of  inflammation  of  the  bladder  or  some  other 
portion  of  the  lower  urinary  tract.  In  the  case  of  the  volatile  alkali,  the 
blue  litmus  paper  returns  to  its  former  color  after  drying. 

Quantity  of  Urine  Passed  in  the  Twenty-four  Hours.— The 
average  daily  quantity  of  urine  is  placed  at  three  pints,  or  nearly  fifty 
ounces.  Departures  from  this  figure  may  occur  under  certain  circum- 
stances and  be  consistent  with  health.  It  is  increased  by  drinking  large 
quantity  of  fluids,  and  is  lessened  by  exercise  and  free  perspiration. 
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In  disease  the  quantity  of  urine  is  increased  in  diabetes  mellitus, 
interstitial  nephritis  and  hysteria.  It  is  decreased  in  some  renal  dis- 
eases, cirrhosis  of  the  liver  and  in  acute  infectious  fevers  and  inflamma- 
tory affections  generally. 

Color  of  the  Urine. — ^The  normal  color  of  the  urine  is  usually 
described  as  amber  or  straw-colored.  Departures  from  this  standard  are 
observed  in  health  according  to  the  degree  of  urinary  concentration. 
ASb&t  partaking  of  large  quantities  of  fluid  the  urine  may  become  almost 
as  colorless  as  water.  Causes  which  lessen  the  quantity  of  urine  excreted 
serve,  as  a  rule,  to  deepen  its  color.  Exceptions  to  this  statement  are 
observed  in  disease,  for  high  color  is  sometimes  observed  in  association 
with  increased  quantity. 

As  the  result  of  disease,  alterations  in  color  are  observed.  Thus  the 
urine  is  pale  in  diabetes  and  hysteria  and  after  convulsions,  and  is  high- 
colored  in  fevers.  Alterations  in  color  are  observed  as  the  result  of  the 
presence  of  abnormal  coloring  matters,  especially  those  derived  from  the 
bile  and  the  blood.  Concerning  the  normal  and  abnormal  pigments  of 
the  urine  more  will  be  said  when  speaking  of  the  various  tests  for  their 
presence. 

Spedflc  Oravity  of  the  Urine. — ^The  determination  of  the  specific 
gravity  is  important,  as  by  it  we  learn  in  a  general  way  the  amount 
of  solids  contained  in  the  urine.  The  specific  gravity  in  health  is  from 
1018  to  1022.  the  normal  ranging  from  1015  to  1025.  The  ingestion  of 
large  quantities  of  fluid  may  reduce  it  temporarily  to  1010  or  lower. 
Free  perspiration  and  abstinence  from  fluid  may  increase  it  to  1030. 

The  specific  gravity  of  the  urine  is  determined  by  an  instrument 
known  as  the  urinometer,  which  is  constructed  on  the  principle  of  the 
hydrometer.  A  cylindrical  glass  vessel  is  furnished  with  the  instrument, 
which  is  filled  to  about  three-fourths  of  its  height  with  the  urine  to  be 
tested.  The  urinometer  is  then  introduced,  and  the  point  on  its  stem 
at  the  level  of  the  urine  marks  the  specific  gravity.  Care  should  be 
taken  that  the  urinometer  is  not  in  contact  with  the  walls  of  the  receiv- 
ing vessel. 

Unfortunately,  however,  urinometers  are  often  inaccurate  instru- 
ments. One  accompanied  by  a  certificate  should  always  be  purchased. 
A  source  of  error  arises  from  the  fact  that  most  of  them  are  graduated 
for  the  estimation  of  the  specific  gravity  of  fluids  at  a  temperature  of 
60*^  F.  Very  often  they  are  used-ibr  urine  freshly  passed,  which  must 
have  a  temperature  of  over  90°  F.  Every  seven  degrees  of  temperature 
above  that  for  which  the  instrument  is  standardized  calls  for  the  addition 
of  one  degree  of  gravity  over  the  reading  of  the  instrument 

The  proportion  qi  solids  in  a  given  specimen  of  urine  may  readily 
be  determined  by  multiplying  the  last  two  figures  of  the  specific  gravity 
by  Haeser's  coefficient  (2.33).    The  result  will  indicate  the  number  of 
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parts  of  solids  in  one  thousand  parts  of  urine.  Thus  if  the  specifi 
gravity  is  1020,  to  determine  the  proportion  of  solids  we  multiply  th 
last  two  figures  (20)  by  2.33 ;  the  result  is  46.60,  which  represents  tli 
proportion  of  solids  in  one  thousand  of  urine. 

An  abnormally  low  specific  gravity  is  observed  in  cases  in  -wrliicl 
renal  excretion  is  deficient,  hence  in  some  forms  of  organic  disease  of  the 
kidney;  it  is  often  low  in  states  of  imperfect  nutrition,  in  hysteria,  and 
from  high  tension  of  the  arteries  from  any  cause.  A  high  specific 
gravity  is  observed  in  diabetes,  any  figure  over  1030  being  stron^lj 
suggestive  of  the  presence  of  sugar  in  the  urine. 

Urea. — Of  the  constituents  held  in  solution  by  the  urine,  urea 
CO  (NHa)^  is  the  most  important.  It  is  the  product  of  nitrogenous 
waste,  and  is  so  freely  soluble  that  it  does  not  precipitate  even  from 
highly  concentrated  urines.  The  amount  excreted  in  twenty-four  hours 
ranges  from  30  to  40  grammes  (from  450  to  600  grains),  according  to  the 
diet  and  weight  of  the  individual.    It  is  equal  in  amount  to  all  the 

other  urinary  solids  combined.    It  increases 
with  the  amount  of  albuminous  or  nitrogen- 
ous food  ingested,  and  is  but  little  afifected 
by    exertion.    Urea,  gradually  crystallizes 
from  concentrated  urine,  assuming  the  form 
of  quadratic  prisms  with  bevelled  extremi- 
ties.    If  nitric  acid  is  added  to  urine  which 
has  been  evaporated  to  the  consistency  of 
mucilage,  the  nitrate  of  urea  will  appear 
mainly  as  rhombic  plates.    Estimates  of  the 
quantity  of  urea  excreted  in  the  twenty-four 
hours  are  of  the  highest  clinical  importance 
as  affording  the  only  reliable  guide  to  the 
manner  in  which  the  kidneys  are  perform- 
ing their  work.   The  most  convenient  method 
for  general  clinical  use  is  based    on  the 
decomposition  of  urea    by  sodium    hypo- 
bromite  with  the  evolution  of  nitrogen  gas.    This  is  best  practised  by 
means  of  the  little  apparatus  known  as  Doremus's  ureometer  (see  Fig. 
25),  the  accompanying  cut  of  which  is  self-explanatory. 

The  hypobromite  solution  is  prepared  as  follows:  A  solution  of 
sodium  hydrate  is  made  of  the  strength  of  one  ounce  to  one  pint  of  dis- 
tilled water  and  preserved  in  a  bottle  with  a  rubber  stopper.  To  ten 
volumes  of  this  solution  add  one  volume  of  bromine  and  dilute  with  ten 
volumes  of  water.  The  test  solution  thus  prepared  does  not  keep  well, 
and  should  not  be  used  when  over  two  weeks  old.  It  is  always  well, 
therefore,  to  prepare  it  in  small  quantities.  A  little  care  is  required  in 
handling  bromine  with  comfort.    Immediately  on  removing  the  stopper 


Fig.  25. — Doremus's  Ubeomsteb. 
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t  fresh  bottle  the  bromine  should  be  covered  with  water,  which 
ts  unpleasant  escape  of  fumes  when  the  stopper  is  removed  and 
►pid  loss  by  reason  of  its  great  volatility.  To  remove  a  portion  it 
'  necessary  to  insert  a  graduated  pipette  and  take  up  the  desired 

>  use  the  Doremus  ureometer,  the  long  arm  of  the  instrument  is 
Jtely  filled  with  the  hypobromite  solution.  One  cubic  centimetre 
16  is  then  passed  into  the  same  by  means  of  a  graduated  pipette 
led  with  the  instrument.  Care  must  be  taken  that  the  urine  is 
3d  slowly  and  that  all  of  it  passes  into  the  long  arm  of  the  ureometer. 
liately  upon  the  mixture  of  the  two  fluids  nitrogen  is  evolved 
he  decomposing  urea  and  accumulates  at  the  top  of  the  tube,  which 
luated,  the  marks  indicating  the  percentage  of  urea  in  the  sample 
To  be  of  value,  observations  of  ^the  quantity  of  urea  should  be 
upon  specimens  of  urine  from  a  twenty-four  hours'  collection.  In 
irchase  of  a  ureometer  the  accompanying  pipette  must  be  carefully 
^,  as  some  of  them  are  so  constructed  as  to  make  the  discharge  of 

into  the  long  arm  of  the  ureometer  a  matter  of  great  difficulty, 
estimation  of  the  percentage  of  urea  by  this  method  is  as  readily 
as  are  the  ordinary  tests  for  the  presence  or  absence  of  albumin 
agar. 

^owler's  method  of  quantitative  estimation  of  urea  is  based  on  the 
iposition  of  that^substance  by  liquor  sodce  chloratae.  Here,  how- 
the  result  is  calculated  from  the  loss  of  specific  gravity  in  the 
i  fluids  by  the  decomposition  of  the  urea.  A  great  objection  to  the 
>d  is  the  very  accurate  urinometer  required.  The  first  procedure  is 
:e  the  exact  specific  gravity  of  the  urine  to  be  examined  and  of  the 
r  sodfiB  chloratse.  One  ounce  of  the  urine  is  then  mixed  with  seven 
ounces  of  the  soda  preparation.  Decomposition  of  urea  takes  place 
idiately  with  brisk  effervescence.  When  this  has  subsided  com- 
y,  the  specific  gravity  of  the  fluid  is  taken.  We  are  now  prepared 
)  the  result  for  estimating  the  quantity  of  urea.  First  calculate  the 
ic-  gravity  of  the  mixture;  say  the  specific  gravity  of  the  urine  is 

of  the  sodfiB  chloratfiB,  1024.  Of  the  former  but  one  volume  was 
,  of  the  latter  seven.  1024  is  to  be  multiplied  by  7,  the  result  of 
I  is  7168.  Add  to  this  1018,  the  specific  gravity  of  the  urine,  and 
»t  8166.  Divide  this  by  8  and  we  obtain  the  mean  specific  gravity 
3  mixture,  1023  before  decomposition.  From  this  subtract  the 
Ic  gravity  after  decomposition  and  the  result  is  4.  This  is  to  be 
plied  by  0.77,  which  gives  3.08  as  the  percentage  of  urea. 
'he  Importance  of  a  Quantitative  Estimation  op  Urea.  The 
ity  of  urea  eliminated  is  a  pretty  good  index  of  the  excretory 

of  the  kidneys  and  of  the  extent  of  nitrogenous  waste  in  the 
1.     In  the  various  forms  of  Bright's  disease  the  urea  elimination  is 
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diminished.  It  is  also  found  lessened  in  renal  affections  in  ivh.ich  th 
urine  affords  no  other  index  of  disease.  In  the  acute  febrile  and  inflam 
matory  diseases  prior  to  their  crises,  owing  to  the  great  tissue  waste,  th 
urea  is  greatly  increased.  After  that  time,  as  repair  takes  pl&ce,  it  h 
diminished.  The  quantity  of  urea  eliminated  should  be  nearly  or  quit4 
four  grains  for  each  pound  of  weight. 

Uric  Acid  (C5H4N4O3). — Uric  acid,  like  urea,  is  a  product  of  the 
metabolism  of  nitrogenous  principles  and  varies  in  amount  -with  the 
character  of  the  food  taken.    The  daily  excretion  is  from  0.5  to   0.7 
grammes  when  the  diet  is  mainly  vegetable,  being  increased  to  one  or 
two  grammes  when  upon  an  animal  diet.    Haig,  who  has  given   the 
subject  of  uric  acid  considerable  study,  makes  the  quantitative  relation  of 
urea  and  uric  acid  excreted  of  more  importance  than  the  absolute  quan- 
tity of  the  latter,  placing  the  proportion  at  about  one  part  or  less  of  uric 
acid  to  thirty-three  parts  of  urea.    Much  of  the  daily  quantity  of  uric 
acid  is  excreted  as  neutral  urate  of  sodium  and  potassium.    Uric  acid 
itself  is  but  slightly  soluble  in  water,  but  is  readily  dissolved  in  alkaline 
fluids.    This  high  degree  of  insolubility  leads  to  the  precipitation  of  all 
but  the  slightest  trace  (1-20,000). 

In  order  to  estimate  the  daily  excretion  add  to  a  portion  of  the 
collection  one-tenth  of  its  bulk  of  hydrochloric  or  nitric  acid,  and  allow 
the  mixture  to  stand  in  a  cool  place  for  forty-eight  hours,  when  the 
liquid  may  be  poured  off,  the  crystals  washed  wiA  water,  collected  upon 


Fig.  26. — Fobms  of  Uric  Acid.    (Landois  and  Stirliog.) 

(1)  Rhombic  Plates  ;  (2)  Whetstone  Forms ;  (8)  Quadrate  Forms ;  (4),  (5)  Prolonged  into  Points ;  (6),  (8) 
Rosettes ;  (7)  Pointed  Bundles ;  (9)  Barrel  forms  precipitated  by  adding  hydrochloric  acid  to  the  urine. 


a'weighed  filter  paper,  which  is  to  be  again  weighed  after  drying.    For 
the'detection  of  uric  acid,  either  free  or  in  combination,  dissolve  a  little 
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le  suspected  matter  upon  a  watch  glass  with  a  drop  or  two  of  nitric 
,  heat  until  dry,  then  add  a  portion  of  a  drop  of  ammonia,  which 
give  a  crimson-purple  or  violet  color  (murexid  test).  If  present  in 
cient  quantity  to  become  visible  to  the  unaided  vision,  uric  acid 
mbles  in  appearance  red  pepper  grains,  if  precipitated  to  the  bottom 
he  graduate;  or  is  of  a  slight  yellowish  tint  if  attached  to  its  sides. 
3  pale  form  is  often  overlooked.  Chemically  pure  uric  acid  is  color- 
the  yellowish,  reddish  or  brownish  tints  being  derived  from  the- 
ring  matter  of  the  urine.  Uric  acid  may  be  present  in  a  neutral  and 
1  in  an  alkaline  urine. 

Under  the  microscope  a  great  variety  of  crystals  are  observed,  the 
3  of  which  is  the  rhomb.  This  is  altered  so  as  to  develop  the  so-called 
etstone,"  or  ovoid  form.  Resemblance  to  a  spear,  fan,  a  double  comb, 
b-bells,  a  barrel,  etc.,  have  led  to  special  names.  The  crystals  may 
ngle  or  aggregated  into  visible  bodies  forming  rosettes,  stars,  etc. 
Clinical  Features.  The  relationship  of  uric  acid  to  the  gouty 
lesis  invests  it  with  considerable  diagnostic  importance.  Unless  it 
appeared  after  acid  fermentation,  which  leads  to  its  precipitation 
)  hours  after  the  passage  of  the  urine,  frequent  tests  must  be  made  to 
•mine  its  quantity  and  its  relationship  to  general  conditions.  If 
;ted  immediately  or  soon  after  the  urine  is  voided  the  danger  of 
ration  and  aggregation  of  such  crystals  within  the  urinary  tract 
Id  be  considered.  '• 

Mixed  Urates. — These  appear  as  a  reddish  deposit  (brick-dust  or 
itious  deposit),  which  disappears  upon  heating  the  urine,  and  is 
posed  of  the  salts  of  uric  acid,  this  substance  combining  with 
ssium,  ammonium,  sodium,  calcium  and  magnesium.  In  health 
ly  all  the  uric  acid  is  held  in  these  combinations,  which  are  very 
}le  at  the  body  temperature,  but  are  quickly  precipitated  in  the  form 
norphous  granules  when  the  temperature  of  the  urine  is  reduced. 
)sits  of  mixed  urates  may  occur  thus,  although  present  in  the  urine 
)rmal  proportion,  and  also  when  the  urine  is  of  unusual  acidity  or 
ly  concentrated.  This  precipitate  is  readily  redissolved  by  potassium 
ate,  which  reagent  leaves  amorphous  phosphates  unaffected.  Their 
arance  under  the  microscope  is  that  of  amorphous  granules  of  a 
tly  pinkish  color  tending  to  aggregate  into  mats  of  irregular  shape. 
A  deposit  of  urates  may  take  place  after  excessive  eating  (particularly 
gats)  and  drinking,  or  as  a  consequence  of  fever;  the  urine  is  usually 
ly  acid  and  concentrated  under  these  circumstances.  A  deposit  of 
ts  due  to  cold  is  usually  without  special  clinical  significance.  Occur- 
under  other  circumstances  it  may  be  one  of  the  expressions  of  a 
r  constitution.  Urates  may  attach  themselves  to  some  substance 
lucleus,  and  thus  form  a  urinary  calculus.  The  fact  that  mixed 
3  are  dissolved  by  alkaline  substances  has  been  turned  to  account 
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in  the  treatment  of  this  form  of  concretion,  alkaline  waters  beii 
employed  as  a  drink  for  lengthened  periods  of  time.  But  results  fro 
this  method  of  treating  renal  calculi  have  never  been  very  satisfactor 
Ammonium  Urate.  The  ammonium,  like  the  sodium,  salt  is  crysta 
line  and  readily  recognized  under  the  microscope.  It  is  difficult  c 
impossible  to  distinguish  between  these  crystals,  some  observers  cor 

sidering  them  identical.  They  take  th 
form  of  brownish  spherules,  which  ma; 
have  spicular  projections  (" hedge-hog'*  o 
chestnut-burr"  crystals).  Ammonium  urat 
forms  in  putrescent  urine,  and  is  then  asso 
ciated  with  crystals  of  triple-phosphate.  Ii 
is  sometimes  seen  in  the  scanty  urine  asso- 
ciated with  febrile  attacks  in  children, 
which,  if  frequently  repeated,  may  lead  tc 
the  formation  of  urinary  concretions. 

The   Chlorides. — Next    to   urea    the 
Fig.  27.— Urate  of  Sodium,      chlorides  constitute,  so  far  as  quantity   is 

concerned,  the  most  important  solid  con- 
stituent of  the  urine,  amounting  in  the  course  of  the  twenty-four  hours 
to  from  ten  to  sixteen  grammes.  The  chloride  of  sodium  is  the  most 
important;  it  is  accompanied  by  small  quantities  of  the  chlorides  of 
potassium,  ammonium  and  magnesium.  In  health  their  quantity  is 
increased  by  indulgence  in  a  diet  rich  in  common  salt  and  by  exercise, 
while  they  are  diminished  by  physical  inactivity. 

The  simplest  test  for  their  detection  is  conducted  by  adding  a  few 
drops  of  nitric  acid  to  the  urine  to  prevent  precipitation  of  phosphates, 
followed  by  the  gradual  introduction  (drop  by  drop)  of  a  strong  solution 
of  nitrate  of  silver  (1  part  to  8  of  distilled  water),  stopping  only  when  the 
white  precipitate  of  chloride  of  silver  ceases  to  form. 

This  precipitate  is  soluble  in  ammonia.  If  the  chlorides  are  present 
in  normal  amount  the  precipitate  will  be  flaky  and  settle  to  the  bottom 
of  the  glass.  If  diminished,  a  milkiness  only  will  be  manifested. 
Various  degrees  of  density  of  the  flakes,  or  of  milkiness  of  the  urine,  will 
suggest  the  amount  of  reduction  of  the  chlorides.  The  absence  of  a 
precipitate  shows  that  these  salts  are  entirely  absent.  This  test,  while 
not  scientifically  accurate,  is  sufficiently  so  for  ordinary  clinical  work. 

For  quantitative  analysis  we  have  Mohr's  nitrate  of  silver  method 
and  the  use  of  the  centrifuge  as  suggested  by  Purdy. 

Mohr's  Nitrate  of  Silver  Method  for  the  Detection  of 
Chlorides.  For  this  test  there  are  required  a  saturated  solution  of 
neutral  chromate  of  potassium,  and  a  solution  of  nitrate  of  silver  pre- 
pared by  dissolving  29.075  grammes  of  the  pure  fused  salt  in  distilled 
water   and  diluting  to  one  litre.    Ten  cubic  centimetres  of  urine  are 
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into  a  platinum  crucible,  and  in  it  are  dissolved  one  to  two 
3s  of  nitrate  of  potassium.  The  mixture  is  next  evaporated 
to  dryness.  The  heat  is  then  continued,  but  with  increasing 
y,  until  the  carbon  in  the  residue  is  completely  oxidized.  A 
nolten  saline  mass  remains,  which  is  dissolved  in  a  little  water 
aced  in  a  beaker  glass.  The  solution  is  next  acidulated  faintly 
trie  acid,  and  a  sufficient  quantity  of  calcium  carbonate  added  to 
t  neutral.  The  excess  of  lime  is  then  filtered  off.  Now  add  two 
!te  drops  of  the  potassium  chromate  solution  to  the  mixture  and 
•ermit  the  standard  nitrate  of  silver  solution  to  flow  in  from  a 
5,  drop  by  drop,  stirring  the  mixture  throughout  the  process, 
ig  as  soon  as  a  distinct  red  color  remains.  To  estimate  the  amount 
orides  multiply  the  number  of  cubic  centimetres  of  silver  solution 
ned  by  .010  gramme,  which  will  give  the  amount  of  chlorides  in 
nti  metres  of  urine.  This  method  is  not  accurate  when  the  urine 
iminous  or  putrid.  When  the  urine  is  high  colored,  it  is  necessary 
ite  it  to  a  normal  color. 

'uRDY*s  Centrifugal  Method.  The  Purdy  percentage  tube  is 
with  urine  to  the  ten  centimetre  mark.  Nitric  acid  is  added  to 
nt  precipitation  of  phosphates ;  then  the  tube  is  filled  to  the  fifteen 
netre  mark  with  silver  nitrate  solution  (1  part  to  8  of  distilled 
).  The  solutions  are  then  thoroughly  mixed  and  placed  in  the 
ifuge,  which  is  operated  at  a  speed  of  about  1,000  revolutions  per 
te  for  about  three  minutes.  The  amount  of  sediment  is  indicated 
the  scale.  Purdy  places  the  normal  bulk  of  chloride  sediment  at 
18  per  cent. 

rhe  chlorides  are  diminished  in  quite  a  variety  of  acute  febrile  dis- 
,  especially  those  associated  with  serous  exudation.  Their  diminu- 
and  even  absence  in  pneumonia  have  attracted  the  most  attention. 
'  diminish  rapidly  with  the  increase  of  the  disease,  and  increase 
the  advent  of  convalescence.  Their  entire  disappearance  during 
ourse  of  pneumonia  is  regarded  as  of  very  unfavorable  omen ;  their 
n,  a  favorable  indication.  They  are  also  diminished  in  chronic 
jestion  and  dropsical  accumulations.  They  are  increased  in  diabetes 
idus,  and  in  dropsical  cases  in  which  free  diuresis  has  been  estab- 
d. 

Phosphates. — The  phosphates  of  the  urine  may  be  divided  into  two 
ps,  viz.,  the  earthy  phosphates,  i.e.,  the  phosphates  of  calcium  and 
Desium,  and  the  alkaline  phosphates,  i.  6.,  the  phosphates  of  sodium 
potassium.  The  earthy  phosphates  constitute  from  2.25  to  3.50 
imes  of  the  daily  urinary  secretion,  the  magnesium  salt  being  in 
t  double  the  quantity  of  the  calcium  salt.  They  are  insoluble  in 
r,  freely  soluble  in  acids,  are  precipitated  by  alkalies,  and  when  in 
ine  urine,  by  heat.     Their  precipitation  from  alkaline  urine  by  heat 
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affords  a  frequent  error  in  urinary  examination,  inasmuch  as   the   cloi 
thus  formed  may  be  mistaken  for  albumin.     Unlike  the  precipitate 
albumin,  however,  it  disappears  promptly  on  the  addition  of  em  acid. 

The  alkaline  phosphates  are  the  acid  phosphate  of  sodium  and  tl 
phosphate  of  potassium,  the  former  being  present  in  much  the  large 
quantity.  Their  total  quantity  in  the  twenty-four  hours  ranges  froi 
2  to  4  grammes.    They  are  soluble  in  water  and  alkaline  solutions. 

AmmoniO'Magnmum  Phosphate — the  so-called  triple  phosphate — i 
formed  by  the  action  of  ammonia  on  magnesium  phosphate.  Whei 
fermentation  of  the  urine  takes  place,  as  in  retention  attending' cystitis 
and  spinal  cord  disorders,  the  ammonia  set  free  reacts  with  the  magne 
slum  phosphate  with  the  above-mentioned  result.  The  same  change 
takes  place  in  decomposing  stale  urines.  Ammonio-magnesium  phosphate 
is  recognized  by  the  microscope  as  feathery  or  "  coffin-lid  "  crystals. 


^^    ^2g^p 


Fig.  28.— Cbybtals  of  Triple  Phosphate. 
(v.  Jaksch.) 


Fig.  29.— Triple  Phosphatxs. 


Test  for  the  Total  Phosphoric  Acid  Elimination.  This  is  best 
done  approximately  by  Teissier's  method.  A  glass  cylinder  graduated 
in  cubic  centimetres  is  required.  In  this  are  poured  50  centimetres  of 
urine  and  15  centimetres  of  magnesian  fluid.*  These  fluids  are  well 
mixed  and  set  aside  for  sedimentation  for  twenty-four  hours.  A  dense 
white  deposit  of  ammonio-magnesium  phosphate  is  formed.  The  num- 
ber of  cubic  centimetres  this  occupies  is  noted.  For  each  cubic  centi- 
metre there  are  0.30  grammes  per  litre,  or  0.03  per  cent,  of  phosphoric 
acid.  To  convert  the  result  into  grains  per  fluid  ounce,  multiply  the 
result  in  grammes  by  4.55. 

This  test  may  be  utilized  in  connection  with  Purdy's  centrifuge  for 
more  accurate  volumetric  analysis.  The  percentage  tube  is  filled  with 
urine  to  the  10  centimetre  mark ;  magnesian  fluid  is  added  to  15  centi- 
metres; the  fluids  thoroughly  mixed  and  the  tube  placed  in  the  centri- 

*  Magnesian  fluid  is  composed  of  a  mixture  of :  Magnesium  sulphate,  pure  kmmoniam 
chloride,  strong  liquor  ammonia,  each  1  part ;  and  distilled  water,  3  parts. 
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which  is  revolved  for  three  minutes  at  a  speed  of  1,000  revolutions 
linute.  The  result  is  then  read.  According  to  Purdy,  the  normal 
lard  by  this  test  is  from  8  to  12  per  cent,  by  bulk. 
Detection  of  the  Earthy  Phosphates.  The  urine  is  made 
gly  alkaline  and  heated.  The  eartliy  phosphates  are  precipitated 
\vhitish  cloud,  which  is  redissolved  on  the  addition  of  an  acid. 
Detection  of  the  Alkaline  Phosphates.  The  earthy  phosphates 
►recipitated  as  above  and  removed  by  filtration,  then  add  the  mag- 
in  fluid  in  the  proportion  of  one  part  to  three  of  urine.  This  pre- 
ates  the  alkaline  phosphates  as  a  white  cloud,  which  amounts  to  a 
y  turbidity  if  they  are  normal  in  amount;  a  slight  turbidity  if 
uished;  and  a  dense  precipitate  if  increased. 

Significance  of  the  Phosphates.  In  health  the  phosphoric  acid 
ination  increases  after  the  midday  meal  and  reaches  its  maximum 
e  evening.  In  disease,  it  is  diminished  in  gout  and  in  organic  renal 
tions.  This  latter  fact  is  greatly  ignored  by  clinicians,  although  Clif- 
Mitchell  and  Purdy  have  laid  much  stress  upon  it.  The  total  phos- 
ic  acid  is  increased  in  numerous  diseases  of  the  bones. 
The  alkaline  phosphates  are  increased  by  an  animal  diet. 
Sulphates. — The  sulphates  in  the  urine  are  those  of  sodium  and 
isium,  the  former  being  in  much  the  larger  quantity.  Their  total 
itity  in  the  twenty-four  hours  has  been  placed  at  from  l.*5  to  3 
lines. 

Their  quantity  is  approximately  estimated  by  adding  to  10  centi- 
es  of  urine  about  one-third  of  its  bulk  of  acidulated  barium  chloride 
ion.*  If  the  sulphates  are  normal  in  quantity,  a  milky  turbidity 
ars;  if  in  excess,  a  more  opaque  and  thicker  turbidity;  and  if 
nished,  a  mere  opalescence. 

The  quantity  may  also  be  estimated  by  the  centrifuge.  Place  10 
metres  of  urine  and  5  centimetres  of  acidulated  barium  chloride 
ion  in  the  percentage  tube  and  revolve  at  the  rate  of  1,000  revolu- 
per  minute  for  three  minutes  and  note  the  depth  of  the  resulting 
Dent.  Normally,  this  should  amount  to  1  per  cent. 
In  the  present  state  of  knowledge  alterations  in  the  quantity  of  sul- 
es  are  possessed  of  but  little  clinical  significance.  They  are  generally 
sased  and  diminished  in  the  same  proportions  as  urea.  They  are 
(ased  by  a  meat  diet,  by  exercise,  during  the  course  of  acute  fevers, 
especially  during  meningitis,  rheumatism  and  encephalitis. 
Carbonates. — Carbonates  are  found  in  very  small  quantities  in 
3  of  alkaline  reaction.  Their  presence  is  manifested  by  the  escape 
as  on  the  addition  of  an  acid.  Urine  containing  carbonates  in 
iased  quantity  is  either  turbid  on  passage  or  shortly  becomes  so. 


Conbibling  of  bariani  chloriJej  1  parts;  liydrochlorlo  acid,  1  pait ;  and  distilled  water, 
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Fig.    30.  —  Oxalate  of 

Lime  Crystals. 

(v.  Jaksch.) 


Alterations  in  the  quantity  of  carbonates  eliminated  possess  no  pathoh 
ical  significance. 

Oxalic  Acid. — Oxalic  acid  exists  in  and  is  eliminated  from  t 
body,  in  its  free  state,  in  but  minute  quantity.  Some  observ^ers  belie 
that  it  is  never  thus  present.  As  found  in  the  urine  it  is  combined  wi 
lime,  forming  the  characteristic  and  interesting  calcium  oxalate  crystal 
These  are  observed  in  several  forms,  the  moi 
common  being  rectangular  octahedra,  which  ar 
remarkable  for  their  regularity.  Less  frequent 
crystals  of  this  substance  possess  a  resemblanc 
to  an  hour-glass,  dumb-bells  or  square  column 
with  pyramidal  extremities.  The  less  charac 
teristic  forms  must  be  distinguished  by  their 
chemical  reactions.  The  crystals  are  transparent 
and  are  crossed  at  their  centre  by  two  diagonal 
lines,  their  appearance  having  been  conapared  to 
that  of  an  envelope.  They  are  insoluble  in  water, 
soluble  in  the  mineral  acids  and  slightly  so  in  urate  and  phosphate  of 
sodium.  Their  color  distinguishes  them  from  uric  acid  crystals  present- 
ing similar  forms. 

Oxalate  of  lime  does  not  present  a  visible  sediment,  but  is  usually 
found *in  the  cloud  which  floats  near  the  bottom  of  the  urine. 

Clinical  Importance.  Oxalate  of  lime  may  be  present  in  the 
urine  of  healthy  persons  after  the  use  of  food  containing  oxalates,  espe- 
cially rhubarb,  tomatoes,  apples,  pears,  etc.  Its  presence  alone  is  not, 
therefore,  indicative  of  disease.  It  is  sometimes  associated  with  uric 
acid  deposits,  and  may  be  incidental  to  gout.  It  is  frequently  associated 
with  disordered  nutrition,  as  observed  in  dyspeptics.  If  present  in  the 
urine  of  a  person  who  is  or  has  been  suffering  from  nephritic  colic,  it  is 
suggestive  of  the  nature  of  the  calculus.  Vierordt  emphasizes  the  fact 
that  the  simple  presence  of  oxalate  of  lime  crystals  does  not  prove  the 
existence  of  oxaluria. 

CreatiH  and  Creatinin  are  normal  constituents  of  the  urine.  They 
permit  of  transformation  one  into  the  other.  Creatinin  may  be  detected 
by  Weyl's  test,  which  consists  in  adding  to  the  urine  a  few  drops  of  nitro- 
prusside  of  sodium,  and  then  a  weak  solution  of  caustic  soda.  The 
reaction  gives  a  burgundy-red  color  which  gradually  changes  to  yellow, 
after  standing,  if  creatinin  is  present. 

Creatinin  is  diminished  in  most  diseases  characterized  by  wasting  or 
anaemia,  and  is  increased  especially  in  the  infectious  disorders. 

Hippuiic  Acid  (Cg  Hg  NO3)  is  found  in  the  urine  of  persons  who 
have  taken  benzoic  acid  or  related  chemical  substances,  although  it  may 
also  be  formed  from  the  proteids.  It  is  without  color  or  odor.  Its  quan- 
tity increases  if  the  diet  is  largely  vegetable.     It  is  recognized  as  fine 


Digitized  by 


Google 


THE  EXAMINATION  OF  THE  URINE. 


345 


dies  or  four-sided  prisms.    The  characteristic  crystal  is  a  vertical 
mboid  prism. 

Xanthin  (C5  H5  N4  O2)  exists  in  normal  urine  in  minute  quantity, 
a  a  close  relative  of  uric  acid,  which  substance  has  one  atom  more  of 
t'gen.  It  may  deposit  spontaneously,  and  then  appears  under  the 
croscope  as  a  yellowish-white  scale.  If  united  with  nitric  acid  and 
iporated,  a  yellow  stain  remains,  which  becomes  yellowish-red  upon 
3  addition  of  potash,  and  of  a  violet  or  reddish-violet  color  upon 
ating. 

This  substance  may  enter  into  the  formation  of  calculi  which  are 
a  characteristic  deep  yellow  color  and  have  a  smooth  surface. 

Cystin  (Cg  Hg  NSO2)  is  one  of  the  rare  substances  found  in  urinary 
liments.  Its  origin  is  not  understood.  In  very  small  quantities  it 
nnot  be  considered  as  pathological.  It  contains  a  large  percentage  of 
Iphur,  is  soluble  in  ammonia,  but  recrystallizes  upon  evaporation.  It 
very  slightly  soluble  in  water.  The  crystals  are  six-sided  prisms, 
rying  greatly  in  size  and  possessing  a  pearly  lustre.  They  are  found 
rticularly  in  light-colored  acid  or  alkaline  urine.  If  decomposed,  the 
or  of  hydrogen  sulphide  is  developed,  also  that  of  ammonia.  The 
liment  may  or  may  not  be  associated  with  cystin  calculi.  It  is  light 
d  appears  much  like  amorphous  urates,  but  is  not  dissolved  by  heat. 
stin  is  insoluble  in  solutions  of  carbonate  of  ammonia,  and  is  often 
ecipitated  from  an  acid  urine  by  alkaline  fermentation.  A  tendency 
cystin  deposits  appears  to  be  hereditary,  as  certain  families  have  a 
ong  tendency  to  free  precipitation  of  this  substance  in  the  urine.  We 
low  very  little  of  the  clinical  significance  of  cystin  beyond  its  clear 
lationship  to  diseases  of  the  liver.  It  is  thought  to  appear  in  greater 
^quency  in  ill-nourished  children,  ansemic  women,  and  in  certain  dis- 
ses,  especially  in  rheumatism. 

Leucin  and  Tyrosin  are  usually  found  associated  in  the  urine  and 
e  products  of  the  same  digestive  disorders.  They  are  crystalline  in 
rm,  and  associated  with  the  presence  of  bile  pigments  in  the  urine, 
Lite  yellow  atrophy  of  the  liver,  or  poisoning  with  phosphorus.  They 
^  appear  when  suppuration  is  free.  The  crystals  are  readily  developed 
the  evaporation  of  a  little  of  the  urine. 

Xeucin  (Cg  Hi  3  NO 2)  spheres  resemble  oil-drops  in  being  round, 
:lily  refractive  and  having  a  slight  yel- 
^ish  tint.  Careful  observation  brings  in- 
^'iew  striae,  both  radiating  and  circular. 
®  spheres  are  disposed  to  aggregate  and 

dark  borders  are  not  as  wide  as  those 
^t- drops,  which  they  resemble.  Leucin 
't^ls  resemble  those  of  sodium  urate, 
^te  latter  may  have  spines  and  are 


Fig.  81.— (v.  Jaksch.) 
(a)  Tjroflin ;  (6)  CTStin ;  (c)  Leucin. 
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soluble  by  heat.    From  oil-drops  they  diflfer  by  their  insolubility    ir 
ether. 

Tyrosin. — This  substance  develops  white  sheaf-like  crystals  which 
tend  to  adhere  to  each  other,  especially  at  their  constricted  portions.  U 
boiled  with  water,  and  a  little  mercuric  nitrate  added,  a  red  color  is 
imparted  to  the  precipitate,  while  the  overlying  fluid  becomes  red  or 
violet-red. 

Leucin  and  tyrosin  are  usually  associated.  As  these  substances  are 
the  result  of  decomposition,  they  form  in  the  normal  organism  in  but 
small  quantity,  theoretically  not  at  all ;  they  are  increased  and  appear 
in  quantity  when  retrograde  metamorphosis  is  progressing  rapidly. 

Proteids. — A  number  of  proteids  are  found  in  the  urine.    Of  these 
the  most  important  are:  (1)  Serum  albumin,  which  is  the  variety  most 
frequently  present  and  which  is  coagulable  by  heat  and  mineral  acids. 
(2)  Acid  albumin  (syntonin),  which  is  formed  by  the  action  of  a  free 
acid  upon  serum  albumin.     (3)    Alkali  albumin,  which  is  similarly 
developed  by  the  action  of  a  free  alkali.    (4)  Serum  globulin,  which 
always  accompanies  serum  albumin  in  albuminous  urine,  but  in  varying 
proportions.     It  coagulates  at  the  same  temperature  as  does  serum 
albumin.    (5)  Peptone,  which  is  a  product  of  albuminous  food  acted 
upon  by  the  gastric  or  pancreatic  juice.    It  is  not  infrequently  associated 
with  serum-albumin.    The  peptone  of  the  urine  is  not  always  food- 
peptone,  but  may  be  due  to  the  conversion  of  albumin  within  the  bladder 
by  means  of  a  ferment.     Peptones  are  not  coagulable  by  heat.    (6)  Pro- 
peptone  (hemi-albumose)  is  a  transitional  stage  of  albumin  before  its 
change  into  peptone.     It  is  not  coagulated  by  boiling,  but  is  precipitated 
by  a  solution  of  chloride  of  sodium  or  acetic  acid,  the  fluid  being  cleared 
by  heat  and  again  precipitated  by  cold.    If  a  drop  of  acid  nitrate  of 
mercury  is  added  and  heat  applied,  a  dense  red  color  appears,  providing 
chloride  of  sodium  is  not  present. 

AlbHmin. — Serum-albumin,  with  its  modifications,  and  serum- 
globulin  (paraglobulin)  are.  the  clinically  important  forms  of  albumin 
observed  in  the  urine.  It  is  rarely  necessary  in  practice  to  distinguish 
between  them.  As  to  whether  serum-albumin  is  a  normal  constituent 
of  the  urine,  as  advocated  by  Posner,  there  is  a  want  of  agreement. 
The  great  importance  of  appreciable  quantities  of  albumin  in  the 
urine  has  led  to  an  exaggeration  of  the  serious  significance  of  minute 
traces.  The  fact  that  albumin  is  sometimes  present  in  the  urine  for 
years,  its  presence  being  intermittent  or  constant,  without  any  of  the 
evidences  of  a  kidney  lesion  being  associated,  and  that  in  many  of 
these  cases  the  albumin  ultimately  disappears,  indicates  that  an  albu- 
minuria which  is  independent  of  recognizable  disease  of  the  kidneys 
may  exist.  Even  should  disease  of  the  kidneys  ultimately  supervene, 
it  may  be  but  a  late  manifestation  in  a  long  series   of  changes,  and 
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not  certainly  indicate  the  dependence  of  the  early  albuminuria 
L  renal  disease. 

While  in  the  majority  of  cases  in  which  albumin  appears  in  the 
5  Penal  disease  is  present,  the  presence  of  this  abnormal  constituent 

not  be  regarded  as  necessary  to  a  diagnosis  of  Bright's  diseases,  for 

cases  of  these  affections  run  their  entire  course  without  manifesting 
Hinuria.  Except  when  the  quantity  of  albumin  is  large,  its  amount 
ot  be  regarded  as  having  any  prognostic  importance.  Mere  traces 
>umin  are  often  found  in  the  most  serious  cases. 
A.lbuminuria  sometimes  appears  by  reason  of  certain  blood  changes 
h  render  the  albumin  of  that  fluid  more  easily  diffusible,  hence 
itting  it  to  escape  by  the  kidneys.  We  have  illustrations  of  this  in 
ilbuminuria  of  ansemia,  scorbutus,  infectious  diseases  and  certain 
ns. 

A^lbuminuria  may  also  attend  diseases  of  the  circulatory  apparatus, 
e  liver,  certain  forms  of  dyspepsia,  serious  inflammatory  affections* 
^ant  disease,  purpura,  scorbutus,  gout  and  various  affections  of  the 
al  nervous  system.  It  is  often  present  in  the  urine  of  young  ill- 
ished  individuals,  and  even  later  in  life  without  other  evidence  of 
se  of  the  kidneys. 

rhe  important  pathological  factors  in  albuminuria  may  be  indicated 
Hows:  (1)  inflammatory  changes  in  the  epithelium  of  the  kidney; 
Iterations  in  the  vascular  apparatus,  which  becomes  abnormally 
leable  as  the  result  of  inflammatory  change  or  the  influence  of  poison, 
om  vaso-motor  paresis;  (3)  changes  in  the  blood  leading  to  more 
y  diffusibility  of  its  albuminoid  constituents. 

The  Test  by  Means  of  Heat  remains  the  most  satisfactory  one  for 
general  practitioner.  The  urine  to  be  tested  should  be  fresh,  and 
ss  quite  clear,  it  should  be  flltered.  In  cool  weather  it  is  best  to 
warm  the  fluid,  in  order  to  remove  any  opacity  due  to  amorphous 
es.  The  test-tube  employed  should  be  perfectly  clean  and  bright. 
pon  boiling,  a  cloudiness  appears  which  is  not  removed  by  a  few 
►s  of  nitric  or  acetic  acid,  it  is  due  to  albumin.  If  dispelled,  the 
jity  was  due  to  earthy  phosphates.  It  is  advised  to  add  the  acid 
'  boiling,  for  fear  of  the  production  of  acid  albumin,  which  may  fail 
e  precipitated  by  heat,  also  for  the  further  reason  that  the  addition 
he  acid  to  cold  urine  may  precipitate  mucin.  In  respect  to  the  use 
old,  in  tests  by  heat,  it  is  important  to  remember  that  after  the 
^ulation  of  the  albumin  by  heat  a  few  drops  of  nitric  acid  may  cause 
lisappearance  in  some  degree,  but  that  it  is  restored  if  a  larger  amount 
ided.  In  noting  the  presence  of  albumin  the  test-tube  should  be 
i  before  a  black  background. 

An  admirable  modiflcation  of  this  test  is  accomplished  by  filling 
test-tube  with  urine,  adding  a  few  drops  of  acetic  acid  and  boiling 
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only  the  upper  half  of  the  column,  when,  if  albumin  is  present,  ev^en  in 
very  minute  quantity,  a  slight  opacity  will  be  readily  detected  by  com- 
parison with  the  lower  portion.  This  test  is  exceedingly  delicate,  easy 
of  performance  and  highly  satisfactory  for  ordinary  use. 

Purdy  has  devised  a  modification  of  the  heat  and  nitric  acid  test, 
for  which  he  claims  great  delicacy  and  accuracy,  inasmuch  as  it  obviates 
any  danger  of  confusing  mucin  with  albumin.  The  specific  gravity  of 
the  urine  is  raised  about  ten  or  fifteen  degrees  by  the  addition  of  a  per- 
fectly clear  saturated  solution  of  common  salt.  A  test-tube  is  then  filled 
about  two-thirds  with  the  mixture,  one  or  two  drops  of  acetic  acid 
added  and  the  upper  inch  or  so  of  the  specimen  boiled.  If  albuniin  is 
present  the  fluid  will  become  cloudy. 

Heller's  Test.    Place  a  quantity  of  clear  nitric  acid  in  a  test-tube, 
and  with  a  pipette  float  a  layer  of  the  suspected  urine  upon  its  surface, 
which  is  readily  accomplished  on  account  of  the  higher  specific  gravity 
of  the  acid.    The  test-tube  should  be  held  in  an  inclined  position  and 
the  urine  dropped  slowly  upon  its  lower  side.    If  albumin  is  present,  a 
white  ring  will  form  in  the  urine  just  above  the  acid.    The  brownish 
stratum,  which  is  also  developed  in  a  variable  degree,  is  the  result  of  the 
action  of  the  acid  upon  the  coloring  matters  of  the  urine.     When  these 
substances  are  present  in  large  amount,  as  in  fever,  the  band  is  broad,  of 
a  deeper  brown,  and  the  albumin  ring  may  be  tinted  with  the  same. 
Rings  of  a  brownish-red  result  from  blood-coloring  matter,  while  a  green 
tint  indicates  bile,  and  a  rose  or  violet,  indican.  A  white  ring,  simulating 
that  due  to  albumin,  is  due  to  acid  urates  and  is  dispelled  by  heat,  which 
must  be  cautiously  applied  to  prevent  ebullition  and  a  dispersion  of  the 
albumin. 

Aside  from  the  well-known  heat  and  nitric  acid  tests  for  albumin,  a 
large  number  of  new  tests  have  been  introduced  of  late,  one  of  the  most 
important  of  these  being  the  test  by  picric  add,  which  has  been  strongly 
advocated  by  so  able  an  observer  as  Dr.  George  Johnson,  who  considers 
that  albumin  is  the  only  substance  in  normal  or  abnormal  urine  precipi- 
tated by  picric  acid,  which  cannot  be  dissolved  by  the  employment  of 
heat.     Many  authorities  regard  this  test  as  not  altogether  reliable. 
Johnson  advises  the  floating  of  a  saturated  solution  of  picric  acid  upon 
the  surface  of  the  urine  in  a  test-tube.    The  contact  layers  must  actually 
mix  in  order  to  obtain  a  good  result,  which  is  accomplished  by  most 
cautious  agitation.    If  the  urine  is  highly  alkaline  and  ammoniacal,  it 
is  advisable  to  first  add  acetic  or  nitric  acid,  filter  and  employ  picric  acid 
as  before.    The  light  specific  gravity  of  the  picric  acid  solution  permits 
it  to  be  floated  upon  urine  of  ordinary  specific  gravity,  but  if  the  urine 
is  very  light  they  will  mix  at  once.    The  writer  employs  the  following 
plan :  Mix  in  equal  quantities  saturated  solutions  of  common  salt  and 
picric  acid  at  ordinary  room  temperature,  and  employ  this  compound  to 
underlie  the  urine,  as  in  the  Heller  test. 
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Tanret's  Test.  This  test  is  in  general  use  because  of  its  supposed 
icacy.    It  does  undoubtedly  detect  very  minute  quantities  of  albumin, 

it  is  open  to  the  objection  of  precipitating  also  all  the  modifications 
albumin,  peptone,  proteoses  and  the  vegetable  alkaloids.  The  test- 
d  is  prepared  as  follows :  Potassium  iodide,  3.32  grammes ;  bichloride 
nercury,  1.35  grammes;  acetic  acid,  20  cubic  centimetres;  distilled 
er,  to  100  cubic  centimetres.  The  test-fluid  is  used  by  the  contact 
hod;  its  specific  gravity  being  high  the  urine  is  made  to  overlie  it. 

Test-papers  for  the  detection  of  albumin  in  urine  have  been  pre- 
&d  and  advocated  by  Dr.  Oliver.  Most  of  the  reagents  in  use  for 
le  testing  were  originally  prepared  in  this  manner,  but  all  but  the 
•curie  and  ferrocyanic  papers  have  been  discarded,  even  by  Oliver 
Lself.  The  special  value  of  this  method  is  their  ready  employment 
he  bedside.  They  are  prepared  by  taking  chemically  inert  filter 
er,  cutting  it  into  slips  of  proper  size  and  soaking  them  in  the  test- 
3.  After  drying  they  are  ready  for  use.  The  method  of  employment 
3  follows :  Drop  into  a  test-tube  a  test-paper  and  one  of  citric  acid, 

add  about  a  drachm  of  water,  agitate  for  about  half  a  minute  and 
ove  the  test-paper.  Into  this  fluid  the  urine  to  be  tested  is  allowed 
all,  drop  by  drop.  If,  with  the  mercuric  solution,  four  drops,  and 
1  the  ferrocyanic,  six  drops,  do  not  give  rise  to  slight  opacity,  albu- 
i,  if  present,  is  in  such  small  quantities  that  the  Heller  test,  after  one 
lute  of  exposure,  would  not  reveal  it. 

If  there  is  no  degree  of  opacity  resulting  from  the  addition  of  these 
ounts,  the  addition  of  urine  should  be  continued,  and  if  ten  drops  for 
mercuric  and  fifteen  for  the  ferrocyanic  are  required  for  the  produc- 
i  of  opacity,  the  amount  of  albumin  present  could  be  readily  detected 
boiling  and  acid.  If  twenty  drops  for  the  mercuric  and  thirty  for  the 
•ocyanic  are  required  to  develop  a  trace  of  albumin,  it  indicates  an 
ount  of  this  substance  which  could  be  demonstrated  only  by  delicate 
)  of  the  acidulation  and  heat  test. 

Estimations  of  the  Quantity  of  Albumin  in  the  Urine  are  of 
ue  for  comparative  purposes.  The  most  accurate  method  is  by  boil- 
;  the  urine  with  acetic  acid,  flltering  and  weighing  the  albumin  after 
becomes  dry,  and  deducting  the  weight  of  the  filter-paper.  For  easy 
imation  it  is  common  to  filter  the  urine  for  the  removal  of  urates  and 
ler  substances  which  might  add  to  the  bulk  of  the  precipitated 
)umin,  boil,  add  a  few  drops  of  nitric  acid  and  allow  the  albumin  to 
tie  in  a  graduated  test-tube  for  from  twelve  to  twenty-four  hours.  The 
mlt  is  indicated  by  the  relationship  of  the  bulk  of  the  albumin  to  the 
aount  of  urine ;  e.  ^.,  it  represents  one-tenth,  one-fifth,  or  a  larger  per- 
ntage  of  the  urine.  Esbach  has  devised  an  albuminometer  which 
;rmits  of  a  more  accurate  carrying  out  of  this  method.  It  consists  of  a 
aduated  tube,  which  is  sufficiently  explained  by  the  accompanying 
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cut,  when  it  is  known  that  each  line  indicates  one  gramme  of  albumin 
the  litre  of  urine.  The  test  solution  employed  consists  of  10  gramme 
of  picric  acid,  20  grammes  of  citric  acid  and  water  to  one  litre.  Fi 
the  tube  to  U  with  urine,  then  to  R  with  the  test-fluid.  After  closing  th 
tube  with  a  rubber  stopper  the  contents  are  to  be  gently  mixed  and  lei 
for  twenty-four  hours  undisturbed.  This  method  possesses  the  disad 
vantage  of  precipitating  all  the  proteids  of  the  urine — mucin,  peptone 
etc. — but  notwithstanding  this  it  is  a  convenient  and  fairly  satisfactory 
method.  The  centrifuge  may  be  employed  for  the  precipitation  of  coag- 
ulated albumin  and  gives  a  rapid  and  satisfactory  result.  If  the  urine 
contains  much  albumin  it  should  be  diluted  with  one  or  two  parts  ot 
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Fig.  32.— PtJBDY's      Fig.  33.— Esbaoh's 
Pebcentage  Tube.      Albuminometeb. 


Fig.  34.— Pqbdy's  Electric 
Centrifuge. 


water  and  the  result  multiplied  accordingly.  The  percentage-tube  is 
fiUed^to  the  ten  centimetre  mark  with  urine.  To  this  are  added  3J 
cubic  centimetres  of  a  10  per  cent,  solution  of  potassium  ferrocyanide,  and 
IJ  cubic  centimetres  of  acetic  acid.  The  fluids  are  thoroughly  mixed, 
the  tubes  placed  in  the  centrifuge  and  revolved  at  the  rate  of  1000  revo- 
lutions per  minute  for  three  minutes.  Each  cubic  centimetre  of  deposit 
represents  1  per  cent,  bulk  measure  of  albumin. 

Peptones  and  Hemi-albumose. — ^To  test  for  peptone,  acidulate  the 
urine  slightly  with  acetic  acid,  saturate  it  with  ammonium  sulphate  and 
filter.  The  addition  of  potassio-mercuric  iodide  (Tanret's  test-fluid)  or 
picric*acid  solution  will  cause  a  white  precipitate,  if  peptone  be  present. 
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Another  test  consists  in  removing  the  albumin^  if  present,-  by  heat, 
ric  acid  and  filtration.  Then  cover  a  small  quantity  of  Fehling's 
ution  in  a  test-tube  with  an  equal  quantity  of  the  filtered  specimen. 
.  the  line  of  contact  of  the  two  fluids  there  will  appear  a  zone  of  phos- 
lates  (which  will  occur  with  any  urine),  and  above  this  a  rose-pink 
ilo,  if  peptone  or  hemi-albumose  be  present. 


Fig.  36. — Centrifuge  Attachment  for 

Sedimentation  of  Urine. 
The  horizontal  dotted  lines  on  the  right  show  the 
position  assumed  bj  the  tubes  while  in  motion.  Each 
branch  of  the  attachment  supports  two  tubes,  an  outer 
and  an  inner ;  the  former  being  made  of  aluminium,  the 
latter  of  glass. 
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'.  35. — The  Metzger  Hand  Centrifuge, 
iTH  Daland's  Attachment  for  Blood 
Examinations  in  Position. 


Fig.  37. 

(a)  Graduated  tube  for  quantitative  analysis  with 
Metsger's  Centriftige.  (6)  Plain  tube  for  sedimentation 
of  urine  for  microscopic  examinations. 


Sugar. — The  question  as  to  whether  normal  urine  contains  sugar 
« excited  considerable  investigation,  with  the  result  of  opposing  state- 
enta;  Bence  Jones  and  Briicke  asserting  its  presence,  while  Seegen, 
^vy,  George  Johnson  and  others  deny  it.  While  a  trace  of  sugar  may 
sometimes  present  in  a  specimen  of  urine  in  other  respects  normal, 
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there  appears  to  be  insufficient  evidence  that  it  is  an  ingredient  of  t 
healthy  fluid. 

Tests  for  glucose  are  based  upon  the  power  of  this  substance 
reduce  metallic  salts  to  a  lower  state  of  oxidation  or  to  the  metall 
state.  Of  the  various  tests  Trommer's  has  heretofore  proven  most  sat 
factory  to  the  author.  Fehling's  test,  formerly  much  used,  is  now  largel 
superseded  by  Haines's;  it  is  used  in  the  same  manner  as  WeAiling^ 
even  more  susceptible,  and  presents  the  vast  advantage  of  not  spoilin 
on  being  kept.  As  one  should  be  familiar  with  diflerent  tests,  aevert 
will  be  described. 

Trommer's  Test.    (1)  Pour  into  a  broad  test-tube  a  few  drachms  o 
the  urine  to  be  tested,  which  must  be  free  from  albumin,  this  beinj 
readily  accomplished  by  boiling  and  filtering;  (2)  add  about  one-third 
or  one-fourth  its  bulk  of  liquor  potass® ;   (3)  filter,  removing  earthy 
phosphates ;  (4)  to  the  mixture  add,  drop  by  drop,  a  solution  of  cupric 
sulphate  of  a  strength  of  about  twenty  grains  to  one  ounce  of  water, 
and  carefully  note  the  result.    After  one  or  more  drops  have  been  added 
a  dense  blue  precipitate  of  hydrated  cupric  protoxide  takes  place,  which, 
if  sugar  is  present,  is  redissolved  as  it  gradually  mixes  with  the  fluid. 
In  order  to  secure  more  positive  evidence  the  copper  solution  should  be 
added  until  slightly  in  excess,  i,  e,,  until  the  precipitate  is  no  longer  dis- 
solved, when  the  mixture  should  be  kept  at  the  boiling  point  for  a  few 
seconds  (not  more  than  half  a  minute).    If  sugar  is  present,  a  free  pre- 
cipitate of  cuprous  hydroxide  takes  place.    This  substance  is  of  a  bright 
yellow  color,  but  becomes  red  with  longer  boiling,  losing  its  water  and 
being  transformed  into  the  red  cuprous  oxide,  which  falls  and  attaches 
itself  to  the  sides  and  bottom  of  the  tube.    The  yellow  color  first  appears 
in  the  upper  stratum.    If  time  is  not  important  the  test-tube  may  be 
set  aside  before  boiling  and  left  for  twelve  or  twenty-four  hours,  when,  if, 
sugar  exists,  the  precipitate  will  have  formed.    The  latter  method  is 
more  accurate,  as  it  eliminates  errors  growing  out  of  the  presence  of 
substances  in  the  urine  which  reduce  the  copper  salts  when  at  a  boiling 
temperature.    The  greenish  deposit  of  the  earthy  phosphates  has  been 
eliminated,  or  it  might  confuse.     Uric  acid  may  be  a  source  of  error,  its 
presence  being  suspected  if  the  urine  is  scanty  and  high-colored. 

Fehling's  Test.  The  solution  for  this  test  is  prepared  by  (1)  dis- 
solving 34.652  grammes  of  chemically  pure  crystallized  sulphate  o! 
copper  in  20(f  grammes  of  distilled  water.  (2)  To  480  grammes  of  a 
solution  of  caustic  soda  (specific  gravity,  1.14)  add  173  grammes  crystaJ- 
lized  neutral  sodic  tartrate.  (3)  Slowly  unite  these  solutions  and  dilute 
to  one  litre.  This  mixture  possesses  the  disadvantage  of  deterioration 
from  age.  To  avoid  this  the  sulphate  of  copper  may  be  dissolved  in  500 
centimetres  of  distilled  water,  increasing  the  tartrate  salt  and  soda  solu- 
tion to  the  same  amount,  when  the  two  can  be  mixed  in  equal  quantities 
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le  time  of  using.    The  bottles  may  be  labelled  "  Fehling,  No.  1,"  and 
hllDg,  No.  2."    All  reagents  used  should  be  chemically  pure. 
Jleihod  of  Use.    (1)  Place  in  a  test-tube  a  quantity  of  the  test-fluid 

dilute  with  about  four  times  its  bulk  of  water.  (2)  Boil  for  ten 
ids,  and  if  the  fluid  remains  clear  (if  the  solution  does  not  remain 
•  a  fresh  one  should  be  prepared),  (3)  add  the  urine  in  drops,  when, 
Lgar  is  present,  a  yellowish  precipitate  is  formed.  (4)  If  the  yellow 
tion  does  not  promptly  appear,  the  addition  of  more  urine,  with 
sional  reapplication  of  heat,  may  be  continued  until  the  amount  of 
e  added  equals  the  quantity  of  the  test-fluid. 

An  estimation  of  the  amount  of  sugar  present  in  a  given  specimen 
rine  may  be  made  with  Fehling's  fluid  by  determining  the  smallest 
itity  of  urine  sufficient  to  decolorize  a  given  quantity  of  the  test 
Jon.  Careful  experiments  indicate  that  0.05  grammes  of  glucose  will 
lorize  10  centimetres  of  Fehling's  fluid.  The  volumetric  process,  as 
sed  by  Tyson,  is  as  follows:  (1)  Heat  1  centimetre  of  Fehling's 
tion  in  a  large  test-tube  with  4  centimetres  of  distilled  water. 
Soil.  (3)  If  the  fluid  remains  clear,  proving  its  good  quality,  add 
t«nth  centimetre  of  the  suspected  urine  from  a  graduated  pipette. 
3 eat  again  and  add  another  one-tenth  centimetre.  This  is  continued 
1  the  blue  color  is  entirely  removed  from  the  test  solution.  If,  on 
mplishing  this,  1  centimetre  of  urine  has  been  added,  it  will  indicate 
half  of  1  per  cent.  If  more  than  1  centimetre,  the  sugar  will  be  less 
I  one-half  per  cent.,  but  more  than  one-fourth  per  cent.  If  2  centi- 
res  are  employed  it  will  indicate  precisely  one-fourth  per  cent.  If 
'  one-half  centimetre  is  used  it  indicates  1  per  cent.,  while  one-fourth  ^ 
imetre  equals  2  per  cent.  If  the  amount  of  sugar  is  large  the  urine 
lid  be  diluted  with  nine  parts  of  water  and  the  result  multiplied 
.0. 

Haines*s  Test.  This  test  was  devised  by  Prof.  W.  S.  Haines,  of 
3ago.  The  directions  for  preparing  the  test-fluid  are  as  follows: 
iolve  30  grains  of  pure  sulphate  of  copper  in  one-half  ounce  of  dis- 
d  water ;  add  one-half  ounce  of  pure  glycerin,  and,  after  thorough 
ing,  5  fluid  ounces  of  liquor  potassse. 

Of  this  fluid  about  one  drachm  should  be  boiled  in  a  test-tube.  Add 
dy  six  to  eight  drops  only  of  the  suspected  urine,  followed  by  a 
>nd  gentle  boiling.  The  presence  of  sugar  is  indicated  by  the  appear- 
e  of  a  copious  yellowish-red  or  yellow  precipitate. 

Bismuth  Test.    The  bismuth  test  of  Bottger,  which  is  based  upon 

power  of  sugar  to  reduce  bismuth  salts,  is  as  follows :  Place  a  few 
chms  each  of  the  urine  to  be  tested  and  liquor  potassee  in  a  test-tube, 
I  add  about  two  or  three  grains  (a  pinch)  of  bismuth  subnitrate.  Boil 
a  number  of  minutes,  when  the  liquid  will  turn  brown  and  the 
allic  bismuth  will  be  deposited  as  a  black  powder  upon  the  sides  of 
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the  test-tube.    It  is  best  to  add  very  little  bismuth  at  first,  as  the  amoun 
of  sugar  may  be  only  sufficient  to  give  to  the  bismuth  a  grayish  color. 

Before  applying  this  test  it  is  necessary  to  be  sure  that  albumin  i 
present  is  removed,  as  the  sulphur  which  it  contains  interferes  w^ith  th< 
test.  It  should  be  removed  by  filtration  after  acidulating  witli  aceti( 
acid  and  boiling. 

Fermentation  Test.    This  test  is  based  upon  the  development  oi 
alcoholic  fermentation  by  the  addition  of  brewers'  or  compressed   yeast, 
glucose  being  the  only  substance  known  to  exist  in  urine  which  wiU 
undergo  such  fermentation.    The  simple  plan  of  conducting  this  t^st 
which  was  advised  by  Roberts  has  been  much  employed.    The  steps  are 
as  follows :  Pour  about  four  ounces  of  the  urine  to  be  tested  into  a  six- 
ounce  bottle,  cork  loosely  and  preserve  at  an  ordinary  room  temperature 
for  twenty-four  hours.     During  this  time  the  bottle  must  be  protected 
from  draughts  of  cold  air  and  in  a  quite  warm  and  even  temperature. 
If  sugar  is  present  carbonic  acid  gas  is  liberated  and  escapes  with  the 
result  of  lowering  the  specific  gravity  in  proportion  to  the  amount  of 
sugar  present.    Less  than  0.5  per  cent,  is  not  detected  by  this  test,  as  the 
water  will  absorb  all  the  carbon  dioxide  given  off  by  this  amount  of 

sugar  (Roberts).    The  specific  gravity 
must  be  taken  after  the  completion  of 
the  test  and  compared  with  that  pre- 
viously   recorded.    Each    degree    lost 
corresponds  to  one  grain  of  sugar  for 
each  fluid  ounce  of  the  urine.     The 
percentage  of  sugar  present  may  be 
arrived  at,  approximately ,  by  multiply- 
ing the  number  of  degrees  lost  by  .23. 
The  saccharimeter  of  Einhorn  is  a 
convenient  instrument  for  quantitative 
analysis.    To   10  centimetres  of   sus- 
pected urine  add  1  gramme  of  com- 
pressed  yeast    and    mix    thoroughly. 
Fill  the  bulb  of  the  saccharimeter  with 
this  mixture  and  gradually  incline  the 
instrument  until  the  fluid   has  com- 
pletely filled  the  graduated  tube,  forc- 
ing out  the  atmospheric  air.    Set  aside 
for  twenty-four  hours  in  an  even  tem- 
perature, with  freedom  from  draughts  of  air,  when,  if  sugar  is  present, 
the  graduated  tube  will  be  in  some  degree  filled  with  carbonic  acid  gas. 
The  graduation  indicates  the  percentage  of  sugar  in  10  centimetres  of 
the  urine  employed. 

Picric  Acid  and  Potash  Test.    This  test  has  been  popularized  by 


Fio.  38. — Einhorn's  Saoohariheteb. 
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►rge  Johnson,  and  is  performed  by  adding  to  a  quantity  of  urine 
t-tube  one-half  the  amount  of  a  saturated  solutio^i  of  picric  acid 
i  same  of  liquor  potassae.  If  sugar  is  present  the  fluid  assumes  a 
ed  color  upon  boiling,  the  depth  of  color  depending  upon  the 
t  of  sugar.  Both  uric  acid  and  kreatinin  add  somewhat  to  the 
►f  the  urine  when  boiled  with  these  test-fluids,  but  never  the 
any  red  displayed  by  sugar. 

igar  in  the  urine  is  in  the  great  majority  of  cases  indicative  of 
3s  mellitus.  The  amount  varies  from  a  trace  to  30  to  50  grains 
ounce.  It  may  be  continuously  present  for  years,  or  intermittent, 
tier  being  often  the  result  of  treatment.  The  urine  is  usually 
sed  in  quantity,  the  patient  often  passing  one  or  two  gallons  during 
enty-four  hours  and  occasionally  very  much  larger  quantities  are 
ed.     The  specific  gravity  is  raised  in  proportion  to  the  amount  of 

.  transient  appearance  of  sugar  in  the  urine  (glycosuria)  may  result 
excessive  indulgence  in  sugar  and  starch,  or  in  association  with 
IS  diseases  of  the  nervous  system,  injuries  of  peripheral  nerves, 
aflFections,  cirrhosis  of  the  liver,  malaria,  etc. 
Jile, — The  appearance  of  bile  in  the  urine  is  manifested  by  reac- 
developed  with  the  bile  pigments  and  biliary  acids. 
3liver*s  Test  for  the  Biliary  Acids.  This  test  is  claimed  to 
ry  delicate,  as  it  will  detect  one  part  of  bile  salts  in  18,000  parts  of 
iolution.  A  standard  peptone  solution*  is  the  test-fluid.  The  urine 
'  be  thoroughly  clear  and  made  acid  in  reaction.  If  of  a  specific 
ity  above  1008,  it  must  be  reduced  by  dilution  to  that  point.  To 
inims  of  urine  add  20  minims  of  test-fluid.  If  the  bile  acids  are 
lal  in  quantity,  there  will  appear  in  a  few  minutes  a  slight  milki- 
If  they  are  in  excess,  the  opacity  will  appear  at  once  and  be  the 
er  according  to  the  quantity  present. 

Gmelin's  Test  for  Bile  Pigment.  A  few  drops  of  urine  are 
3d  on  a  porcelain  plate.  Nearby  are  dropped  a  few  drops  of  fuming 
c  acid.  The  two  fluids  are  then  caused  to  flow  together.  At  the 
t  of  union,  if  bile  pigments  be  present,  there  will  appear  a  play  of 
'—green,  blue,  violet,  red  and  yellow. 

Marechalt's  Test.  Upon  a  small  quantity  of  urine  in  a  test-tube 
all  a  few  drops  of  tincture  of  iodine.  At  the  point  of  junction 
een  the  two  liquids  will  appear  a  green  band. 
The  bile  acids  accumulate  in  excess  in  the  blood  in  quite  a  variety 
rms  of  deficient  liver  action,  with  the  result  of  producing  toxic 
>toms,  these  symptoms  disappearing  in  a  measure  on  the  elimina- 

Pulverized  peptone  (Savory  &  Moore's),  Jss;  salicylic  acid,  4  gr. ;  acetic  acid,  ^ss; 
J  water,  to  8  oz.    This  must  be  filtered  repeatedly  until  perfectly  clear. 
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tion  of  the  salts  by  the  urine.  Oliver  and  Purdy  take  the  view  tl 
many  of  the  symptoms  attributed  by  Haig  to  uric-acidsemia  are  rea 
cases  of  this  character.  Increased  biliary  salts  in  the  urine  are  found 
high  fevers,  hepatic  congestion,  cirrhosis  of  the  liver,  malarial  fevers  aj 
numerous  organic  hepatic  diseases. 

The  biliary  pigments  are  always  found  in  the  urine  in  cafi 
attended  by  jaundice,  especially  if  caused  by  obstruction  of  the  bile  due 
Very  often  the  bile  pigments  may  be  discovered  in  the  urine  sever 
days  before  a  jaundiced  hue  is  visible. 

Indiean. — Hdler'a  Test.  To  1  drachm  of  pure  hydrochloric  acid  i 
a  small  beaker  add  10  to  20  drops  of  urine,  the  mixture  being  stirre 
during  the  process.  If  indiean  is  present  in  normal  amount,  the  mis 
ture  appears  of  a  pale  yellowish-red,  but  if  in  excess,  there  appearsf  i 
violet  or  blue  color.  This  latter  change  does  not  take  place  immedi 
ately  if  the  excess  is  slight,  but  may  be  delayed  fifteen  minutes. 

The  most  important  matter  of  clinical  interest  connected  with  an 
excess  of  indiean  in  the  urine  relates  to  its  occurrence  in  association 
with  intestinal  putrefaction.  Neftel  regarded  it  as  pathognomic  of  can- 
cer of  the  liver. 

Examination  of  the  Urine  for  Casts.— The  examination  of  the 
urine  for  casts  and  other  minute  objects  is  a  matter  of  great  importance, 
and  is  accomplished  as  follows :  The  specimen  of  urine  should  be  placed  in 
a  conical  glass  carefully  covered  and  placed  aside  in  a  cool  place  to  settle 
for  twenty-four  hours.  With  a  pipette  a  portion  of  the  lowermost  sedi- 
ment is  withdrawn,  placed  on  a  microscope  slide  and  covered  with  a 
thin  cover  glass.  It  is  now  ready  for  examination  with  the  microscope. 
A  one-fifth  or  one-sixth  objective  will  suffice. 

It  is,  however,  better  by  far  to  secure  sedimentation  of  the  urine  by 
centrifugal  force,  using  either  Purdy's  electric  centrifuge,  or  Daland's 
adaptation  of  the  von  Hedin  hsematocrit.    With  revolutions  of  from 
1000. to  1500  per  minute  it  is  possible  to  get  a  good  sediment  for  micro- 
scopic inspection  in  a  minute  or  two.    This  sediment  is,  moreover,  so 
closely  packed  in  the  bottom  of  the  tube  that  the  supernatant  urine  can 
be  poured  ofl^,  leaving  the  sediment  and  one  or  two  drops  of  urine 
behind.    These  may  be  shaken  up,  poured  on  a  slide  and  covered  with 
a  cover  glass.    This  procedure  has  numerous  advantages.    It  permits 
an  examination  of  the  urine  before  decomposition  changes  have  taken 
place ;  the  anatomical  elements  of  the  urine  are  more  closely  packed, 
hence  more  of  them  are  conveyed  to  the  slide ;  and  the  examination  can 
be  made  without  the  usual  delay  of  twenty-four  hours. 

Various  theories  accounting  for  the  formation  of  casts  have  been  ^ 
promulgated.    The  one  most  generally  accepted  holds  that  they  are 
formed  by  the  escape  of  the  coagulable  elements  of  the  blood  into  the  renal 
tubules.     If  any  detached  or  altered  anatomical  elements  happen  to  be 
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or  the  epithelial  lining  of  the  tubes  is  loosely  attached,  these 
es  become  entangled  in  the  basement  substance  of  the  cast,  giv- 
l  its  distinctive  characteristics.  Other  theories  attribute  casts  to 
ion  of  the  morbidly  irritated  renal  epithelium,  and  to  packing 
►ulds  of  disintegrated  epithelium  of  the  renal  tubules, 
e  best  classification  of  the  diflFerent  varieties  of  casts  is  that 
I  by  von  Jaksch.  He  first  recognizes  two  chief  classes:  Theunor- 
l  and  the  organized.  The  former  are  composed  of  crystals  mainly 
;es  and  haematoidin,  and  are  of  little  pathological 
^nce.  The  organized  casts  consist  of  cellular  ele- 
or  their  disintegrated  products,  and  include  the 
ng  subdivisions:  (1)  Those  consisting  of  cells,  includ- 
ood  casts,  pus  casts,  epithelial  casts  and  bacterial 
(2)  Those  which  consist  of  the  products  of  cellular-.  __^ 
e,  and  include  the  granular,  waxy  and  fatty  casts,  of  Urates. 
raline  casts. 

b  is  not  uncommon  to  designate  hyaline  casts  to  which  blood  cells, 
ilium,  etc.,  are  attached  as  blood  casts,  epithelial  casts,  etc. 
'he   cellular  casts  of  all   varieties  possess    the    greatest  clinical 
icauce,  inasmuch  as  they  furnish  indubitable  evidence  of  some 
ion  of  the  kidneys. 

Blood  Casts.  Blood  casts  are  observed  in  the 
urine  under  circumstances  giving  rise  to  renal 
haemorrhage,  although  but  rarely  observed  under 
the  microscope  because  of  their  obscuration  by  the 
large  sediment  of  blood  usually  present  in  these 
cases.  They  attend  acute  nephritis,  acute  conges- 
of  the  kidneys  and  hsemorrhagic  infarction  of  the  kidneys. 
Epithelial  Casts.  These  consist  of  epithelial  cells  from  the  tubules 
he  kidneys  imbedded  in  the  basement  substance  of  the  cast, 
ome  cases  but  two  or  three 
js  are  observed;  while  in 
rs  the  epithelial  exfoliation 
extensive  as  to  constitute  an  ^^-.S^^^i-t)  ^  n 


40. — Blood  Cast. 


Fig.  41. — Epithelial  Cast. 

[lelial  cylinder.  They  are 
dly  found  in  acute  nephritis, 
may  attend  any  form  of  renal 
immation. 


FlO.  42.— EPITHBLLA.L   CaSTB,  NOT  RiCH  IN 

EpriHSLiAL  Cells. 
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Fig.  43.— Pus  Cast. 


Pus  Casts.  These  are  usually  associated  wi 
epithelial  exfoliations,  and  are  indicative  of  sup; 
rative  renal  disease. 

Granular  Casts.    The  granular  matter  h 
bedded  in  the  hyaline  substance  of  the  cast  gi^ 
this  variety  its  name,  and  is  the  result  of  retrograde  changes  in  blcK 
cells  or  tubular  epithelium.    According  to  the  size  and  abundance 

the  granules  they  are  referred  to  as  finely  i 
coarsely  granular;  highly,  moderately,  ligl 
or  dark  granular.  They  are  significant  < 
chronic  or  degenerative  disease  of  the  kidney 

Fatty  Casts. 
These  are  charac- 
terized by  the  pres- 
ence of  minute  oil 

1  u   1      •     xt-    i_  Fig.  45.— Coabse  Quawj^aj 

globules  m  the  base-  q^^^ 

ment    substance   of 
the  cast.    They  are  regarded  as  an  unfavorable  symptom,  being  preseni 
when  the  kidneys  are  undergoing  fatty  degeneration. 

Hyaline  Casts.  These  consist  of  casts  which  are  perfectly  trans- 
parent, the  nature'  of  which  has  not  yet  been  positively  determined. 
According  to  von  Jaksch  and  others,  they  are 
sometimes  found  with  normal  conditions.  Some 
claim,  however,  that  they  are 
never  present  excepting  where  -^'J  ^^^vf^*^^;->^ 
albuminuria    exists    or    has      v^J  '  i***  «  ^^  \ 


Fig.  44.— Fine  Granular  Casts. 
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Fig.  46.— Narrow  Hya- 
line Casts. 


ING  A  Few  Drops 
OP   Oil. 


existed.    To  make  their  dis 

covery  certain  they  should  be  Fio.  47.— Broad  Hta- 

stained  by  some  coloring  sub-   ^^^^^  Cast,  Contain- 

stance,  a    dilute    solution  of 

iodine  in  iodide  of  potassium 
or  methylene-blue  having  been  recommended  for  this  purpose.  In  the 
the  hands  of  skilful  microscopists  hyaline  casts  may  be  discovered 
without  staining  processes,  espe- 
cially by  shifting  the  position 
of  the  microscope  mirror  and 
so  altering  the  direction  of  the 
illuminating  rays  (oblique  illu- 
mination). When  stains  are 
employed  care  should  be  taken 
not  to  use  too  much. 

Waxy  Casts.  These  are 
observed  as  homogeneous  refrac- 
tive cylinders.  They  are  longer 
than  other  varieties  of  casts,  and  fig.  48.— Waxy  Casts. 
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t  infrequently  segmented.  They  are  found  in  acute  and  chronic 
itis,  interstitial  nephritis  and  amyloid  degeneration  of  the  kidney. 
piTHELiUM.  Epithelial  deposits  from  diflTerent  sources  are  very 
yntly  found  in  urinary  sediments.  It  is  only  when  they  become 
ive  that  they  can  be  regarded  as  of  pathological  import.    Very 


S.% 


0). 


Fig.  49.— Urinary  Epithelium,    (v.  Jaksch.) 

a',  BquEiaous  epithelium  from  the  urinary  sediinent,  h,  V^  b".  Epithelium  from  the  bladder,  e,  c',  c'',  &'\ 
om  from  the  kidneys,    c/,  <f,  Fatty  epithelium  firom  the  kidneys.    e-A,  Epithelium  tmm.  the  bladder. 

in  normal  urine  there  is  a  faint  cloud  formed  on  standing,  which 
ins  the  epithelium.  The  association  of  an  epithelial  deposit  with 
presence  of  pus  cells  or  other  abnormal  structures,  shows  that  the 
jr  is  the  result  of  disease. 

Epithelium  from  each  portion  of  the  urinary  tract  has  been  assigned 
special  characteristics  by  which  their  origin  can 
be  recognized  under  the  microscopy.  The  trend 
of  authority,  however,  is  to  the  yiew  that  it  is 
utterly  impossible  to  make  such  diflTerentiation  by 
these  means.  Bladder  epithelium  is  in  general 
large  and  flat.  Vaginal  epithelium,  so  frequently 
found  in  the  urine  of  women,  is  remarkable  for 
the  large  size  of  its  scales.  Epithelium  from  the 
tubes  is  apt  to  be  small,  spherical  and  nucleated 
and  with  an  indistinct  cell  wall.  It  is  wise  not  to 
depend  too  much  upon  these  characteristics,  how- 
and  study  the  associated  phenomena  in  order  to  reach  a  correct 
lusion. 

Micro-organisms. — The  abundant  organisms  and  spores*  in  the 
)sphere  and  upon  the  vessels  used  for  collecting  and  preserving 
e,  find  in  this  solution  of  organic  matter  a  fluid  favorable  to  theii^ 
dzation.  The  most  important  fungi  are  those  which  excite  alkaline 
lentation,  with  the  development  of  carbonate  of  ammonia  from  the 
k  Such  fermentation  may  also  take  place  in  the  bladder  and  result 
1  the  introduction  of  the^  organisms  upon  unclean  instruments,  or 
r  entrance  from  the  urethra,  which  is  favored  by  paralysis  of  the 
Ider.    The  inevitable  result  is  catarrhal  inflammatipn.    Most  import* 


50.— Blood  and 
Pus  Cells. 
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ant  of  these  organisms  are  the  micrococcus  ureee  and  thje  bacillus  u: 

The  former,  which  is  a  chain  coccus ;  and  the  latter,  which,   is   thic 

and  shorter'  than  the  bacillus  of  tubercle,  are  actively  mobile.     ' 

moulds,  especially  penicillium,  ap- 

,.^/p^MSMl       P®^^  upon  urine  preserved  fDr  a  few      ^^  ^^  y  ^" 

^  '"V  f  ijiil^  f^  days.    The  saccharomyces  cerevisiee     ^ 

i-.  A^'^   n^'^9  (y^^st  fungus)  grows  actively  in  sac-  y /^^S^fr% 

"^        "^  ^^  *'       charine  urine,  and  is  a  test  for  sugar.  ''  u-^^^^^    dl 

^       ^  It  appears  as  oval  cells  which  are    ij^/^ko  —  Yea«i 

(v.  Jakach.)  main  by  budding.  Gonococci,  which  (v.  Jakach.; 
have  the  form  of  diplococci,  are  pres- 
ent in  the  urine  of  persons  suffering  from  gonorrhoea.  These  organism 
are  found  within  epithelial  cells  and  pus  corpuscles  as  well  as  free,  thei 
presence  in  the  pus  corpuscles  being  considered  the  characteristic  feature 
Recent  observations  have  demonstrated  the  existence  of  a  diplococcus  ii 
the  urethra  of  healthy  individuals  which  closely  resembles  the  gonococ 
cus,  but  which  does  not  penetrate  pus  cells.  Streptococci  and  bacilli 
which  are  morphologically  and  in  point  of  staining  like  the  bacilli  ol 
tubercle,  are  also  inhabitants  of  the  urethra. 

The  presence  of  tubercle  bacilli  in  the  urine  is  evidence  of  tuber- 
cular disease  of  some  portion  of  the  genito-urinary  system.  They 
are  often  found  in  large  numbers.  The  method  for  their  detection  is 
the  same  as  applied  to  sputum.  The  centrifuge  is  very  valuable  for  this 
purpose.  Purulent  urinary  sediments,  the  origin  of  which  is  not  clear, 
should  always  be  examined  for  this  bacillus.  Pathogenic  organisms 
related  to  various  general  diseases  may  find  their  way  into  the  urine 
accidentally,  e.g.,  the  bacillus  of  tubercle,  pus  micrococci,  pyaemia,  etc., 
or  those  of  erysipelas.  Nephritis  has  in  some  cases  been  attributed  to 
the  action  of  bacteria  found  in  the  kidneys  and  urine.  In  rare  instances 
the  booklets  of  echinococcus  are  found  in  the  urine  and  indicate 
hydatid  disease  in  some  portion  of  the  urinary  tract.  Still  less  frequently 
the  distoma  haematobium,  the  filaria  sanguinis,  the  strongylus  gigas, 
and  other  parasites  are  met. 

PYURIA. 

Pus  in  the^  urine  may  occur  as  a  temporary  phenomenon,  the  result 
of  irritation  of  any  portion  of  the  urinary  tract,  such  as  may  be  excited 
by  dietetic  errors,  exposure  to  cold  or  the  passage  of  irritating  urine 
containing  much  urates,  phosphates,  or  oxalates,  especially  in  ill-nour- 
ished, elderly  and  gouty  persons.  Aside  from  these  transient  causes,  pus 
may  be  due  to  inflammation  of  any  portion  of  the  urinary  mucous 
membrane,  to  abscess  of  the  kidneys  or  of  tissues  external  to  the  urinary 
apparatus  and  discharging  into  it. 
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Localization  of  the  Lesion  in  Pyuria.  The  determination  of 
e  seat  of  the  lesion  causing  pyuria  has  important  bearings  on  questions 
lating  to  prognosis  and  treatment,  and  is  fortunately  a  problem  of 
^mparatively  easy  solution  in  the  majority  of  cases.  In  a  general  way 
may  be  stated  that  a  purulent  acid  urine  suggests  kidney  disease;  a 
irulent  alkaliue  urine,  vesical  trouble.    A  renal  origin  is  suggested  also 

those  cases  in  which  the  discharge  of  pus  is  intermittent.  The  expla- 
ition  of  this  phenomenon  is  found  in  obstruction  of  a  ureter  by  a  plug 

muco-pus,  a  calculus,  or  by  a  twist.  The  obstruction  being  partially 
moved  at  times,  a  discharge  of  pus  takes  place. 

The  "  three-glass  test "  gives  valuable  information  not  obtained  in 
ly  other  way.  The  anterior  urethra  is  to  be  first  washed  by  a  boracic 
id  solution  and  the  washings  preserved  for  examination.  The  patient 
next  directed  to  urinate  one  or  two  ounces  in  a  glass,  and,  finally,  one 

two  more  ounces  in  another  glass.  If  the  second  contains  pus  and 
e  third  does  not,  then  the  conclusion  that  the  pus  comes  from  the  deep 
?ethra  is  justified.  If  both  the  second  and  third  glasses  contain  pus  in 
le  same  proportions  it  must  come  from  either  the  bladder  or  kidneys. 

the  third  specimen  is  clear,  showing  that  the  bladder  and  kidneys  are 
ee,  still  another  experiment  may  be  made  to  determine  whether  or  not 
le  pus  in  the  second  glass  originated  in  the  prostate  or  seminal  vesi- 
^.  After  passing  urine  into  the  two  glasses,  as  above  directed,  the 
ell-oiled  finger  should  be  introduced  into  the  rectum  and  firm  massage 
f  the  prostate  performed.  This  will  cause  the  evacuation  of  pus  into 
le  deep  urethra,  from  which  position  it  may  be  washed  by  another 
rination  into  a  fourth  glass. 

To  determine  whether  the  pus  comes  from  the  kidneys  or  bladder 
^sort  may  be  had  to  the  cystoscope,  which  will  discover  the  escape  of 
loudy  urine  from  the  ureters.  But  this  method  is  too  highly  technical 
)r  the  use  of  the  general  practitioner.  That  proposed  by  Sir  Henry 
hompson  is  available  to  all,  and  is  carried  out  thus :  The  bladder  is 
Daptied  with  the  patient  standing.  It  is  next  thoroughly  washed  with  a 
oracic  acid  solution.  The  catheter  is  permitted  to  remain  in  situ.  The 
ladder  is  collapsed  around  the  instrument,  so  that  the  urine  escapes 
uite  directly  from  the  ureters  into  the  catheter,  and  is  thence  carried 
Qto  the  receiving  vessel,  drop  by  drop. 

Purulent  urine  is  always  more  or  less  albuminous,  because  pus  is  an 
ilbuminous  fluid.  It  is  always  important  to  know  whether  or  not 
Jbuminuria  exists  independently  of  the  pyuria,  for  if  the  two  are 
oeiistent,  kidney  disease  is  in  all  probability  present.  This  point  is 
0  be  decided  by  a  comparison  of  the  quantity  of  albumin  with  the 
mount  of  pus  corpuscles  in  the  specimen. 

Pyuria,  as  already  stated,  sometimes  results  from  the  opening  of  an 
bsce5s  into  the  .urinary  passages.    Such  cases  are  characterized  by  the 
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sudden  onset  of  the  purulent  flow,  the  relief  occasioned  by  the  discha] 
and  the  presence  of  physical  signs  pointing  to  a  localized  inflammati< 
It  is  very  exceptional  indeed  that  pyuria  exists  without  sympto 
pointing  indisputably  to  some  definite  locality  as  the  seat  of  the  troub 
In  all  cases,  especially  those  originating  outside  of  the  urinary  tracts 
is  of  the  highest  importance  to  obtain  a  complete  clinical  history,  esj 
cially  as  to  the  mode  of  onset. 

HEMATURIA. 

Hsematuria  is  a  symptom  of  a  variety  of  aflfections  involving  tl 
system  at  large  or  the  urinary  organs  primarily.  The  blood  may  enfc 
.the  urine  from  any  portion  of  the  urinary  tract,  viz.,  the  kidney 
ureters,  bladder,  prostate  or  urethra.  The  diagnosis  of  hsematuri 
consists,  first,  in  the  recognition  of  the  haemorrhage ;  secondly,  its  source 
and  thirdly,  the  nature  of  the  pathological  lesion.  The  presence  c 
blood  corpuscles  in  the  urinary  sediment  is  readily  recognized  by  th 
microscope.  If  any  further  test  is  required,  blood  may  be  demonstrate< 
by  means  of  a  mixture  of  guaiacum  and  turpentine,  which,  if  wel 
shaken  and  the  urine  slowly  added,  will  develop  a  rich  blue  color 
Spectrum  analysis  is  capable  of  detecting  minute  quantities  of  th< 
coloring  matter  of  the  blood,  absorption  lines  appearing  between  D  and 
E  in  the  yellow  and  green.  Heller's  test  for  the  detection  of  hsemoglobin 
is  readily  performed  as  follows :  Add  to  the  urine  an  equal  portion  of 
liquor  potassee  and  boil  until  the  flocculi  of  phosphates  appear,  which, 
upon  settling,  will  present  ^  reddish-brown  or  reddish-yellow  color. 

Etiology. — Haematuria  occurs  as  the  result  of  traumatism  and  as  a 
symptom  of  renal  hypersemia,  both  active  and  passive;  also  in  all  forms 
of  Bright's  disease,  but  especially  in  acute  nephritis  and  the  later  stages 
of  interstitial  nephritis.  It  attends  malignant  disease  of  all  portions  of 
the  urinary  tract,  purpura  hsemorrhagica,  scurvy,  leucocythsemia,  per- 
nicious ansemia,  various  acute  infectious  diseases,  especially  yellow  fever 
and  smallpox.  It  may  attend  embolism,  thrombosis  or  infarctions  of  the 
kidney,  and  is  a  frequent  result  of  injury  to  the  ureter  during  the  passage 
of  calculi.  Certain  drugs,  especially  cantharides,  turpentine  and  chlorate 
of  potash,  have  the  power  of  exciting  bloody  urine.  The  frequency  with 
which  different  causes  produce  heematuria  is  well  illustrated  by  Fenwick's 
clinical  observations,  which,  however,  exclude  traumatism,  gonorrhoeal 
prostatitis  and  ordinary  nephritis.  The  following  figures  are  based  upon 
100  cases  in  hospital  practice : 

Tumors  of  the  bladder 31  cases. 

Renal  diseases,  including  carcinoma,  tubercle,  stone  and  syphilis  .  24    ^* 

Tubercular  and  other  forms  of  ulceration  of  the  bladder    ....  22    '' 

Hsemorrhagic  cystitis 12    *' 

Encysted  vesical  stone 5    " 

Prostatic  heemorrhage 4    '* 

Uncertain » 2-  " 


Digitized  by 


Google 


HJEMATURIA. 


363 


vate  practice  his  observations  were  as  follows : 

Vesical  stone 10  cases. 

Tumors  of  the  bladder 24  " 

Stone  in  the  kidney     ....       6  " 

Tubercle  of  the  bladder 3  " 

Tubercle  of  the  prostate 2  " 

Kenal  carcinoma 2  " 

Cjslitis 2  " 

Enlarged  prostate 1  " 

diagnosis  of  the  Seat  of  Hsemorrhage.— As  guides  to  the  seat 
morrhage  we  have  the  color  of  the  urine,  the  shape  of  the  clots, 
me  at  which  the  blood  appears  in  the  urinary  stream,  the  per- 
acy  with  which  the  effused  blood  is  held  in  suspension  in  the  urine, 
scopic  examination,  and  physical  examination  of  the  urinary 
s.  With  but  few  exceptions,  it  may  be  stated  that  the  brighter  the 
of  the  blood,  the  nearer  is  its  source  to  the  urinary  meatus.    When, 

result  of  injury  or  malignant  disease,  the  flow  of  blood  is  profuse, 
antity  causes  it  to  appear  almost  at  once  at  the  exit  of  the  urinary 

hence  it  has  undergone  few  or  no  changes.  When  blood  escapes^ 
irop  by  drop  into  the  bladder,  it  becomes  mixed  with  residual 

and  when  mixed  with  this  discharge  it  presents  an  appearance 
alike  that  in  the  case  of  renal  heematuria. 

n  the  case  of  haemorrhage  from  the  ureters,  the  blood  is  discharged 
\g  "  earthworm-like  clots."  This  sign  becomes  doubly  character- 
rhen  partially  discolored  clots  of  this  shape  are  passed  and  their 
irge  is  followed  by  a  renewal  of  the  bleeding. 
n  the  case  of  vesical  haemorrhage,  the  clots  are  large,  irregularly 
d  and  are  bright  red. 

a  prostatic  and  vesical  cases,  the  flow  often  takes  place  towards  the 
of  the  act  of  micturition. 

Vhen  the  blood  escapes  from  the  urethra  independently  of  urina- 
it  must  have  had  its  origin  in  the  urethra. 

Vhen  the  effused  blood  is  so  intimately  mixed  with  the  urine  that 
s  not  subside  readily  on  standing,  the  heemorrhage  is  nearly  always 
the  kidneys  or  ureters. 

Jicroscopically,  the  discovery  of  blood  or  granular  casts  affords 
putable  evidence  of  renal  disease. 

n  the  majority  of  cases,  physical  examination  affords  some  sign 
ing  to  a  portion  of  the  urinary  tract  as  the  seat  of  disease.  In 
ing  out  the  necessary  manipulations  due  care  must  always  be 
ved  lest  harsh  handling  aggravate  the  trouble.  It  is  especially 
rtant  to  avoid  instrumentation,  particularly  in  cases  in  which  there 
0  associated  symptoms  to  indicate  any  one  portion  of  the  urinary 
as  the  seat  of  the  disease. 

W^hen  slight  traumatism  produces  heematuria  there  is  very  good 
n  for  suspecting  latent  malignant  disease. 
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Prognosis. — This  will  depend  upon  the  cause  of  the  symptom,  as 
is  indeed  rare  that  the  quantity  lost  is  sufficient  to  prove  fatal. 

Treatment. — ^Treatment  will  be  governed  almost  entirely  by  t 
nature  of  the  disease  exciting  the  hsemorrhage.  In  free  haemorrhage 
is  necessary  to  place  the  patient  at  complete  rest,  and  feed  and  care  f 
in  general  as  in  the  case  of  serious  loss  of  blood  from  any  cause.  Ic 
bags  may  be  applied  over  the  seat  of  heemorrhage.  By  way  of  recapitul 
tion  of  what  has  been  more  fully  stated  in  other  sections,  it  may  be  suj 
gested  that  when  the  hsemorrhage  depends  upon  decomposition  of  it 
blood,  as  in  infectious  disease,  crotalua,  lachesiSf  kali  chloricum  and  arsen 
cum  may  be  considered.  When  due  to  inflammatory  conditions  of  th 
kidneys,  aconite^  turpentine  and  canlharis  are  pre-eminently  importan 
The  bleeding  due  to  calculi  ceases  with  the  passage  of  the  stone,  an< 
that  incident  to  malignant  disease  is  but  little  under  the  control  o 
medicine.  In  extreme  cases,  ergotine  administered  hypodermatically  i 
strongly  recommended.  Hydrastinine  hydrocMorate  in  the  first  decima 
dilution  is  much  more  efficient. 

HEMOGLOBINURIA. 

In  certain  conditions  of  deterioration  of  the  blood  the  coloring 
matter  is  liberated  and  freely  eliminated  in  the  urine.    Blood  corpuscles 
are  absent,  or  present  in  but  small  numbers,  and  there  is  no  relationship 
existing  between  their  number  and  the  amount  of  coloring  matter.  The 
rapid  solution  of  blood  corpuscles  which  takes  place  especially  in  alka- 
line urine,  must  be  remembered,  as  their  absence  from  a  specimen  does 
not  prove  that  they  may  not  have  existed  at  an  earlier  date.    The  color- 
ing matter  is  not  always  hsemoglobin,  but  quite  as  frequently  methsemo- 
globin.    The  urine  is  dark  brown  or  even  blackish,  and  has  been  com- 
pared to  porter.    If  the  coloring  matter  is  in  small  amount,  the  urine 
may  have  a  smoky  appearance.    Albumin  is  present,  but  the  coagulum 
is  of  a  brownish  hue.    A  dense  brown  sediment  is  common.    The 
microscope  reveals  "granular  dfebris,  pigment,  stained  urates  and  epithe- 
lium.   Spectroscopic  examination  reveals  the  three  absorption  bands  of 
methsemoglobin,  the  band  found  in  the  red  near  C  being  regarded  as 
characteristic.    Less  frequently,  the  two  absorption  bands  of  oxyhsemo- 
globin  are  present. 

Etiology. — Hsemoglobinuria  is  not  related  to  any  form  of  kidney 
disease,  but  to  destructive  influences  acting  upon  the  corpuscular  ele- 
ments of  the  blood.  The  paroxysmal  form  is  often  due  to  the  exciting 
action  of  cold.  The  specific  poisons  of  many  of  the  acute  infectious 
forms  of  disease  have  been  known  to  excite  it,  especially  those  of  malaria, 
yellow  fever,  scarlatina,  typhoid  fever,  etc.  Cohnheim  found  it  to  super- 
vene upon  severe  burns  which  were  not  rapidly  fatal.  Certain  drugs, 
especially  chlorate  of  potassium,  carbolic  acid,  arseniuretted  hydrogen, 
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lOgaWic  acid,  carbon  dioxide,  and  several  less  important  substances, 
tve  in  large  doses  been  known  to  excite  it.  Epidemic  influences 
>pear  to  be  influential,  as  illustrated  by  the  remarkable  series  of  cases 
^served  in  new-born  children  by  Winckel,  of  Dresden,  in  1879,  twenty- 
iree  out  of  twenty-four  proving  fatal.  Such  a  series  of  cases  could 
irdly  be  attributed  to  other  than  infectious  causes.  It  has  attended 
terstitial  nephritis  as  an  early  symptom. 

Morbid  Anatomy. — Heemorrhages  may  take  place  from  the  mucous 
embranes,  also  into  the  tissues.  The  renal  structure  is  deeply  tinted 
'  the  pigment  matter  which  fills  the  tubes,  is  granular,  and  appears 
be  discharged  by  the  malpighian  tufts.  The  color  of  the  kidneys 
a  dark  brownish  or  chocolate.  Alterations  have  been  found  in  the 
leen  and  in  the  bones. 

Symptoms. — Aside  from  the  urinary  condition  described  there  are 
ore  or  less  gastric  irritation,  jaundice,  lumbar  pains,  feebleness  of 
3art,  purpuric  spots,  enlarged  spleen,  hypostatic  congestion  of  the  lungs, 
ss  of  flesh,  and  general  failure. 

Two  varieties  are  recognized,  the  toxic  and  paroxysmal  forms ;  the 
rmer  has  been  sufficiently  noticed. 

Paroxysmal  Hemoglobinuria  has  been  observed  much  more  fre- 
lently  in  men  who  have  been  subjected  to  exposure  to  cold  and  severe 
:ertion.     It  has  apparently  followed  upon  slight  chilling. 

The  relationship  of  this  aflcction  to  Raynaud's  disease  has  excited 
►me  discussion,  some  considering  paroxysmal  hsemoglobinuria  as  one 
rm  of  this  afiection.  The  duration  of  the  paroxysms  is  very  variable. 
everal  may  occur  in  a  single  day,  or  an  attack  may  continue  seventy-two 
r  more  hours.  Cases  have  been  reported  in  which  intercurrent  parox- ' 
sms  have  appeared  presenting  the  general  symptoms  but  with  globulin 
ily  in  the  urine ;  presumably  the  amount  of  coloring  matter  freed  in 
lese  cases  is  not  so  great  but  that  it  is  disposed  of  by  other  organs,  the 
idneys  removing  the  globulin. 

An  interesting  form  of  this  afiection  attacks  horses,  especially  ani- 
lals  that  are  warmly  stabled  and  occasionally  exposed  to  cold  and 
)rced  to  severe  exertion.  The  attack  is  usually  sudden  in  onset  and 
ssociated  with  paresis  of  the  rear  extremities. 

Diagnosis. — From  hsematuria  hsemoglobinuria  is  distinguished  by 
be  absence  or  limited  number  of  red  blood  corpuscles  in  the  urine;  by 
he  characteristic  spectrum  bands,  and  by  the  test  with  the  tincture  of 
:uaiacum  and  hydrogen  peroxide  mixed  in  equal  quantities,  which  sub- 
tauce,  overlaid  with  the  urine,  gives  a  blue  color.  From  renal  calculus 
tis  distinguished  by  less  pain,  as  well  as  by  its  location  and  character,  and 
)y  the  absence  of  calculous  matter  in  the  urine.  The  mild  attacks  with- 
ut  much  pigment  in  the  urine  resemble  acute  nephritis,  but  are  more 
udden  in  onset,  of  shorter  duration,  often  attended  by  jaundice,  and 
iere  is  an  absence  of  oedema. 
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Prognosis. — Most  observers  regard  this  as  generally  unfavoral 
although  Fagge,  to  whom  we  owe  much  of  our  knowledge  of  this  aflR 
tion,  states  that  the  paroxysmal  form  has  never  been  known  to  destr 
life.  It  is  more  serious  when  complicating  serious  primary  disease,  ai 
malarial  cases  met  in  the  South  often  prove  fatal  within  a  day  or  two. 

Treatment. — Little  of  value  has  been  established.  The  patiei 
should  be  kept  at  rest  and  warm  during  attacks.  Between  the  paro: 
ysms  the  general  nutrition  must  be  improved  by  all  possible  mean 
taking  into  consideration  food,  rest,  change  of  climate,  etc.  Avoidanc 
of  exposure  to  cold,  severe  exertion,  and  all  deteriorating  influences  i 
highly  important.  I  have  obtained  positive  results  from  kali  ctdoricun 
in  the  third  to  the  sixth  decimal,  also  from  ferrum  phosphoricum  thin 
decimal.  These  medicines  have  been  persistently  given,  but  singly 
during  the  intervals  between  the  attacks.  Orotalus^  lachesis,  kali  cyan- 
idum  and  terebinthina  should  prove  valuable  medicines,  but  experience 
with  them  is  as  yet  limited.  Dr.  S.  Jones  suggests  picric  add.  Iodide 
of  potamum  is  applicable  to  syphilitic  cases. 

Fagge  asserts  the  value  of  quinine  in  full  doses,  stating  that  it  some- 
times proves  perfectly  successful  in  warding  oflF  attacks,  the  patient 
becoming  able  to  live  his  usual  life  without  fear  of  the  disease.  The 
several  drugs  mentioned  as  producing  the  disease  should  be  studied  as 
possible  remedies. 

OHYLURIA. 

Synonym. — Galacturia. 

Definition. — A  disorder  common  to  tropical  regions,  characterized 
*by  a  milky  appearance  of  the  urine,  which  in  a  portion  of  the  cases 
contains  a  substance  having  the  appearance  of  blood.  After  standing, 
coagulation  takes  place,  and  with  the  microscope  a  nematoid  entozoon — 
ih^jUaria  sanguinis  hominis  nodwna — is  found  in  the  blood  as  well  as  in 
the  urine. 

History. — While  chyluria  is  a  disease  of  the  tropics,  visitors  to  or 
residents  of  this  region  occasionally  import  the  aflfection  into  the  tem- 
perate zone.  This  is  especially  true  of  England,  which  is  so  closely 
associated  with  many  tropical  countries.  Tropical  regions  are  not, 
however,  affected  equally  in  all  parts,  which  is  probably  due  to  peculi- 
arities in  the  distribution  of  the  entozoon.  This  parasite  was  discovered 
by  Lewis  in  1872. 

Etiology. — The  cause  of  chylous  urine  has  not  been  demonstrated, 
although  plausible  theories  have  been  advanced  by  Sir  William  Roberts* 
Bernard  and  Robin,  and  also  by  Van  Dyke  Carter.  The  first  observer 
met  a  remarkable  case  in  1868,  in  which  a  vesicular  eruption  formed 
upon  the  abdomen,  discharging  a  chylo-lymphous  fluid  and  accompanied 
for  two  days  with  chylous  urine.    Although  a  post-mortem  examination 
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^4  not  reveal  evidence  of  a  cause  for  the  presence  of  the  chyle  in  the 
ffrine,  Roberts  believed  it  to  be  due  to  a  condition  of  the  urinary  tract, 
probably  the  anterior  wall  of  the  bladder,  similar  to  that  found  upon  the 
surface  of  the  abdomen,  but  which  had  disappeared  before  death.  A 
microscopic  study  of  the  skin  and  subcutaneous  cellular  tissue  resulted 
in  finding  these  tissues  traversed  by  enlarged  lymphatic  channels,  vary- 
ing in  size  from  a  thread  to  that  of  a  crow's  quill.  The  French  authors 
quoted  refer  it  to  piarheemia  (fatty  blood),  and,  therefore,  a  persistence 
of  the  condition  of  the  blood  which  is  normal  for  a  short  time  after 
taking  food,  and  due  to  digestive  derangement  involving  the  liver  par- 
ticularly, and  possibly  to  the  entozoon.  Carter  attributes  chyluria  to  a 
varicose  state  of  the  lymphatic  vessels  in  some  portion  of  the  urinary 
apparatus,  which  condition  is  not  without  analogy.  Theories  as  to  the 
production  of  this  state  refer  it  to  stenosis  of  the  lymphatic  vessels  with 
Faulting  rupture,  and  in  some  manner  due  to  the  parasite  or  its  ova. 
Accumulating  experience  favors  the  view  of  Carter.  Certain  cases  re- 
ported as  not  associated  with  the  filaria  may.  have  been  due  to  pressure 
of  morbid  growths  or  various  changes  in  the  walls  of  the  lymph  vessels 
affecting  their  lumen,  for  there  seems  to  be  no  reason  to  doubt  that 
)bstruction  from  various  causes  might  lead  to  varicosity  of  the  lymph 
essels  and  a  resulting  chyluria. 

Morbid  Anatomy. — A  few  carefully  conducted  autopsies  have  been 
ut  upon  record,  but  all  have  failed  to  discover  more  than  a  dilated  and 
lickened  condition  of  the  thoracic  duct  and  varicosity  of  the  lymphatics 
f  the  lower  portion  of  the  body. 

Symptoms. — The  symptom  of  first  importance  is  the  milky  urine, 
fhich  may  be  the  only  symptom  present.  The  urine  is  not  always 
nilky,  however,  but  may  be  quite  clear  or  have  the  appearance  of 
containing  blood,  which  latter  feature  may  lead  to  a  diagnosis  of  hsema- 
uria  if  a  sufficiently  careful  examination  is  not  made.  These  variations 
ire  accounted  for  by  the  presumption  that  the  fluid  is  poured  into  the 
irine  in  various  stages  of  its  development.  It  appears  to  be  demonstrated 
hat  the  contents  of  tlie  thoracic  duct  and  other  lymph  vessels  may,  if 
etarded,  pass  on  to  the  development  of  red  blood  corpuscles. 

The  urine  coagulates  soon  after  its  passage,  forming  a  gelatinous 
;lot  which  contracts  within  a  few  hours.  Coagula  may  form  in  the 
)ladder  obstructing  the  urethra,  or  in  the  pelvis  of  the  kidney  exciting 
enal  colic.  The  specific  gravity  is  most  variable  even  in  the  same 
ndividual.  Heat  and  nitric  acid  precipitate  a  coagulum.  If  shaken 
rith  ether,  the  milky  appearance  disappears.  Careful  analyses  by  Bence 
ones,  Beale  and  others,  show  the  existence  of  fat,  albumin  and  fibrin, 
lut  in  very  variable  proportions,  even  in  the  same  individual  at  different 
imes.  Observations  to  ascertain  which  of  the  fluids  of  the  body  gives  to 
le  urine  its  morbid  elements  have  not  resulted  very  satisfactorily,  as 
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the  nutritive  fluids  are  undergoing  constant  change  in  the  course  of  t 
day,  due  largely  to  the  character  and  amount  of  food  donsumed.      The 
is  a  decided  want  of  relationship  between  the  amount  of  fat  contained 
the  blood  or  the  chyle,  and  that  in  the  urine. 

Premonitory  symptoms  are  usually  wanting.  The  urinary  chang 
may  appear  with  suddenness  and  the  patient  complain  of  uneasiness  < 
slight  pain  in  some  or  all  portions  of  the  urinary  apparatus.  Wit 
progress  of  the  disease  there  is  failure  in  strength  and  flesh  and  dei 
pendency.  Chylous  discharges  have  been  observed  from  the  surface  o 
the  abdomen,  from  the  groin,  scrotum  and  axilla ;  or  the  disease  may  \y 
associated  with  elephantiasis. 

Prognosis. — This  is  in  some  cases  an  exceedingly  chronic  afiection 
having  been  known  to  exist  during  a  period  of  half  a  century.  There 
are  intervals  of  freedom,  however,  during  which  the  patient  may  appear 
to  be  in  good  health.  If  free  from  vicissitudes  or  serious  internal  disease, 
and  the  patient  has  good  habits,  life  may  be  greatly  prolonged ;  but  bad 
habits,  exposure,  unfavorable  occupations  and  surroundings  seriously 
impair  the  general  condition  and  accelerate  the  disease.  Death  may 
occur  from  intercurrent  disease,  especially  of  the  pulmonary  organs. 
There  has  not  been  sufficient  experience  of  a  favorable  character  reported 
to  permit  of  the  extension  of  hope  of  recovery  or  indeed  of  improvement 

Treatment. — Old-school  medicine  admits  the  insufficiency  of  all 
treatment,  and  we  can  offer  little  but  theoretical  suggestions.  The  large 
doses  of  iodide  of  potaasiurriy  gallic  acid,  benzoic  addy  irorty  decoctions  of  the 
bark  of  rhizophora  rdcemosa,  or  of  nigella  sativay  which  have  appeared  to 
some  observers  to  give  good  results,  have  entirely  failed  in  other  hands 
or  even  later  in  the  same  cases.  Phosphoric  acid  was  suggested  by  Chap- 
man {British  Journal  of  Honwsopathy),  and  presents  much  pathogenic  and 
some  clinical  claims  to  consideration.  Terebinthina  is  suggested  by  Ralfe. 
Vva  ursi  has  also  been  commended.  Rest  in  recumbency  with  the  pelvis 
elevated  is  advised,  based  upon  the  pathologJ^  Protection  from  cold 
and  severe  exertion  and  a  residence  in  a  mild  climate  are  advisable. 


SOME  GENERAL  CONDITIONS  DEPENDENT  UPON 
DISEASES  OF  THE  KIDNEYS. 


RENAL  DROPSY. 

The  prominence  of  dropsy  as  a  symptom  of  disease  of  the  kidneys, 
Frerichs  finding  it  absent  in  only  one  in  about  seven  cases  of  Bright's 
disease,  demands  for  it  especial  consideration.     In  regard  to  its  relative 
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uency  in  the  several  forms  of  Bright's  disease,  it  may  be  approxi- 
;ely  stated  that  it  is  present  in  nearly  all  cases  of  acute  diffuse 
)hritis,  in  nine-tenths  of  chronic  diffuse  nephritis,  but  in  not  more 
Ln  one-tenth  of  the  cases  of  chronic  interstitial  nephritis  until  the 
ge  of  break-down  of  the  hypertrophied  heart,  when  fully  one-fourth 
rome  dropsical. 

Dropsy  is  an  abnormal  accumulation  of  fluid  in  the  lymph  spaces  of 
J  body.  CEdema  signifies  an  infiltration  of  the  tissues  with  fluid ; 
)psy,  in  a  more  restricted  sense,  is  applied  to  an  accumulation  of  fluid 
the  various  cavities.  A  general  involvement  of  the  superficial 
uctures  of  the  body  is  called  anasarca.  General  dropsy  signifies  a 
mbination  of  anasarca  and  involvement  of  one  or  more  serous  cavi- 
s.  In  the  several  forms  of  nephritis  the  causes  of  dropsy  are  the 
me,  with  the  exception  of  that  appearing  in  the  late  stages  of  inter- 
tial  nephritis,  when  this  symptom  is  the  result  of  failure  of  the  heart, 
d  is  associated  with  other  symptoms  of  general  failure.  Its  first 
pearance  is  in  the  lower  extremities,  and  in  other  respects  it  corre- 
onds  to  cardiac  dropsy  of  ordinary  type. 

Etiology  and  Pathology. — Dropsy  is  essentially  due  to  a  disturb- 
ce  of  the  proper  balance  existing  between  the  transudation  of  liquid 
>m  the  bloodvessels  into  the  tissue  spaces  and  its  removal  by  the 
mphatic  and  venous  systems. 

The  dropsical  fluid,  which  is  allied  to  blood  serum,  is  watery,  with- 
t  color  or  of  a  pale  yellow  tint,  and  generally  clear.  It  may  be  tinted 
bile  or  by  the  coloring  matter  of  the  blood.  The  reaction  is  alkaline, 
d  rarely,  f^iintly  acid.  The  specific  gravity  varies  from  1006  to  1012 
1015.  It  is  composed  of  water  and  variable  proportions  of  albumin, 
caline  and  earthy  salts,  and  extractive  matters  in  solution.  Urea, 
olesterin,  pigments,  etc.,  are  also  sometimes  present.  The  composi- 
m  varies  in  different  situations,  that  contained  in  the  subcutaneous 
sues  having  less  of  albumin  and  other  solids  than  the  contents  of 
rous  cavities. 

Conditions  which  give  rise  to  a  disturbance  of  this  nicely  adjusted 
"ocess  and  lead  to  dropsical  accumulation  are  (1)  increased  exudation 

fluid  from  the  bloodvessels,  (2)  diminished  absorption  upon  the 
irt  of  the  absorbent  vessels,  (3)  a  combination  of  both.  Extensive 
search  (largely  experimental)  into  the  pathology  of  dropsy  indicates 
lat  it  may  be  the  result  of  (1)  changes  in  the  composition  of  the  blood 
wading  to  (2)  alteration  in  the  structure  of  the  vessel  walls  and  possibly 
)  (3)  nervous  influences.  While  these  conditions  are  favorable  to  drop- 
ical  accumulation,  there  can  be  no  doubt  of  the  pre-eminent  importance 
f  obstruction  to  the  removal  of  fluid,  for,  as  long  as  there  is  no  impair- 
lent  in  the  ability  of  the  absorbents,  dropsy  is  an  uncommon  symptom. 
he  forces  acting  upon  the  lymph  circulation  are  the  heart's  pumping 
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power — via  a  iergo — and  the  aspiration  of  the  chest  during  respirati 
— vis  afronte — assisted  by  the  action  of  the  muscular  system.      Jmpa 
ment  of  this  circulatory  mechanism  may  cause  dropsy  by  loss  in  t] 
pumping  power,  which  leads  to  too  low  a  pressure  in  the  veins.      TJ 
influence  of  impaired  heart  power  may  be  further  aided,  at  least  local! 
by  section  of  vaso-motor  nerves,  which  results  in  greater  blood  pressu] 
in  the  part  and  consequent  increased  outflow  of  fluid.    Sucli    is  tl 
nature  of  dropsy  as  observed  in  association  with  heart  feebleness,  but 
far  more  complex  pathology  awaits  the  student  of  renal  dropsy,  and  J 
cannot  be  asserted  that  it  is  a  subject  which  is  yet  clearly  elaborated  ii 
all  its  particulars.    The  first  contention  has  been  that  renal  dropsy  i 
due  to  hydrsemia,  and  it  has  been  sought  to  support  this  view  by  ex  peri 
ment,  but  experimenters  do  not  altogether  agree  as  to  the  results  obtained 
for,  while  Jaccoud,  who  is  supported  by  many  able  authorities,  states 
that  the  production  of  the  hydrsemiis  dyscrasia  by  the  injection  of  water 
results  regularly  in  the  development  of  dropsy  of  a  temporary  character, 
others  have  made  statements  diametrically  opposed,  notably  Cohnheim, 
who  injected  salt  solution  under  low  pressure  into  circumscribed  vascular 
regions  without  resulting  oedema.  This  observer  also  joined  Lichtheim  in 
extended  experiments  to  determine  this  point,  these  observers  claiming 
as  their  result,  that  oedema  is  not  produced  by  an  unaided  hydrsemia. 
The  important  features  of  their  experiments  were  the  injection  of  large 
amounts  of  0.6  per  cent,  solutions  of  chloride  of  sodium  into  the  blood- 
vessels of  dogs  and  rabbits  at  a  low  and  carefully  sustained  pressure. 
A  large  number  of  experiments  failed  in  but  a  single  instance  to  develop 
anasarca  or  subcutaneous  oedema.     Preliminary  experiments  to  deter- 
mine the  quantity  of  fluid  which  might  be  employed  without  danger  to 
life  resulted  in  administering  to  dogs  as  high  as  92  per  cent,  of  their 
body  weight  before  a  fatal  result.    An  interesting  feature  of  these  experi- 
ments was  the  attempt  to  determine  the  influence  of  hydrsemic  plethora 
upon  the  vascular  tension,  and  upon  the  rapidity  of  the  circulation,  and 
it  was  found  that  pressure  could  not  be  increased  above  the  normal 
elevation  for  any  length  of  time.    All  of  the  glandular  organs  secreted 
water  in  large  amounts. 

A  consideration  of  hydrsemia  in  its  relation  to  the  blood  serum 
only,  throws  no  light  upon  the  subject.  Frerichs  found  the  solids  of 
the  blood  serum  in  three  cases  of  developing  nephritis  to  be  9.19  per 
cent.,  while  they  were  reduced  to  2  per  cent,  in  an  animal,  by  the  injec- 
tion of  salt  solution,  without  oedema  supervening. 

The  dropsical  symptoms  which  were  developed  were  localized  in  a 
manner  supposed  to  be  characteristic  of  hydraemic  plethora,  i.e.,  involv- 
ing the  peritoneal  cavity,  the  mucous  membrane  of  the  gastro -intestinal 
tract,  and  in  a  marked  degree  all  of  the  abdominal  organs.  The  chest 
organs,  and  those  of  the  central  nervous  system  were  not  involved.    In 
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der  to  avoid  the  possibility  of  the  point  of  injection  influencing  the 
suit  they  took  pains  to  make  use  of  the  jugular  vein,  various  arteries, 
lid  the  femoral  vein,  without  affecting  the  result. 

While  experimenting  upon  these  animals  it  was  observed  that  super- 
cial  parts,  whether  injured  by  pressure,  application  of  irritants  or 
le  ligation  of  vessels,  developed  CBdema  if  hydrsemic  plethora  was  pro- 
ceed, or  if  a  slight  oedema  existed  it  was  increased.  Largely  upon  these 
^servations  has  been  built  the  theory  that  injury  of  the  bloodvessels  is 
ecessary  to  the  development  of  oedema  in  association  with  hydrsemia. 
s  changes  in  the  superficial  vessels  have  not  been  demonstrated  in 
ropsy,  just  how  the  injury  originates  is  not  yet  explained.  In  such  an 
[fection  as  scarlatina,  in  which  the  superficial  structures  and  vessels 
adergo  change,  the  cause  is  apparent,  but  it  is  not  so  clear  in  relation 
>  some  other  forms.  The  most  plausible  theory  is  that  the  morbid  con- 
Ition  of  the  blood  which  is  associated  with  hydrsemia  causes  impair- 
lent  of  nutrition  of  the  vessel  walls.  This  theory  is  supported  by  the 
bsence  of  cedema  in  association  with  the  acute  nephritis  dependent 
pou  many  of  the  infectious  but  non-eruptive  specific  diseases,  such  as 
tieuraonia  and  diphtheria.  In  further  support  of  these  experimental 
mclusions  are  the  instances  of  complete  suppression  of  the  urine  from 
ilculous  obstruction,  of  oliguria  of  hysterical  origin,  and  of  starvation, 
ith  little  or  no  oedema. 

The  condition  of  the  vessel  walls  permitting  the  passage  of  fluid 
ito  the  tissues  has  been  called  by  Cohnheim  an  "  inflammatory  "  change, 
\  it  so  closely  resembles  what  occurs  in  inflammation.  Defective  ener- 
ition  of  the  vessels  may  be* a  factor,  but  an  accumulation  of  acids  or 
her  morbid  products  in  the  blood,  a  diminished  amount  of  oxygen  or 
bumin,  or  the  presence  of  hsemoglobin  in  solution,  have  all  been  sug- 
isted  as  possible  causes  of  increased  permeability  of  the  vascular 
5sue5. 

Symptoms. — The  external  evidence  of  dropsy  is  the  puffy  doughy 
relling  of  the  superficial  structures,  which  pit  upon  pressure.  The 
:in  becomes  pale  (antemic)  from  interference  with  the  circulation  in 
le  cutaneous  bloodvessels.  The  point  of  first  development  is  usually 
he  loose  connective  tissue  about  the  eyes.  If  the  patient  remains  in  bed 
t  may  be  first  observed  in  the  most  dependent  portions' of  the  body, 
-^, about  the  body  and  hips.  It  is  not  uncommon  for  the  pressure  of 
tile  stethescope  to  leave  a  pitted  ring  which  first  suggests  the  existence 
0^ oedema,  or  the  hand  which  has  been  permitted  to  hang  down  or  upon 
'^^cii  the  patient  has  been  lying,  or  which  has  been  **  corded  "  by  some 
^^^s,  is  discovered  to  be  oedematous.  Later,  swelling  develops  in  the 
^^^  extremities  and  gradually  ascends,  involving  the  superficial 
'^^s  of  the  hips,  abdomen,  and  finally,  those  of  the  chest.  The 
^Um,  prepuce,  and  labia  in  females,  may  be  greatly  distended.     At  a 
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still  later  period,  some  one  or  more  of  the  serous  sacs  may  be  disco vej 
to  contain  fluid. 

(Edema  also  involves  internal  organs,  notably  the  lungs,  the  ; 
vesicles  and  small  bronchi  filling  gradually  until  the  air  is  exclude 
Lungs  in  this  condition  are  abnormally  heavy,  feel  semi-solid,  and  up 
section,  quantities  of  yellowish  serum  containing  air  bubbles  exuc 
The  larger  bronchi  contain  frothy  muco-serous  fluid.  While  tlie  ceden 
is  generally  distributed  throughout  both  lungs,  a  portion  only  of  oi 
may  be  involved.  The  existence  of  pulmonary  oddema  is  announced  t 
difficulty  in  breathing.  A  fact  much  less  generally  understood  is  thj 
oedema  attacks  the  walls  of  the  gastro-intestinal  tract,  the  stomach,  intei 
tines,  or  both  being  involved  at  the  same  time,  and  may  prove  fatf 
through  vomiting,  diarrhoea  and  collapse.  The  mucous  menabrane  i 
filled  with  a  serous  fluid  which  is  also  pressed  out  upon  its  surface.  Thes 
symptoms  are  usually  attributed  to  other  causes. 

The  time  of  appearance  of  renal  dropsy  varies  much.  In  the  tubu 
lar  forms  of  nephritis  it  is  a  comparatively  early  symptom.  In  the 
acute  variety  it  may  be  the  first  symptom  to  attract  attention,  but  noi 
infrequently  the  disease  may  exist  for  weeks  before  its  development, 
and  occasionally  a  case  may  pass  to  a  fatal  issue  i^ithout  oedema.  In 
the  chronic  tubular  variety  it  is  quite  constant  and  early  developed. 
In  interstitial  nephritis  it  is  a  late  symptom  and  incident  to  cardiac 
failure. 

UREMIA. 

Etiology  and  Pathology. — The  literal  meaning  of  "  ursemia  "  is 
urea  in  the  blood.  This  term  was  first  applied  by  Piorry,  when  it  was 
believed  that  the  complex  of  symptoms  designated  uraemia  was  due  to 
the  presence  of  urea  in  the  blood.  In  the  vast  majority  of  instances 
urcemia  is  developed  in  the  course  of  Bright's  disease  of  the  kidneys, 
but  it  may  result  from  any  cause  which  seriously,  and  espiecially  sud- 
denly, impairs  the  eliminatory  function  of  the  kidneys,  e.  g.,  obstruction 
of  the  ureters.  The  theory  of  its  dependence  upon  the  presence  of 
urea  in  the  blood  is  still  entertained  by  many  notwithstanding  the 
amount  of  evidence  which  has  accumulated  in  opposition  to  it.  The 
amount  of  urea  found  in  the  blood  of  persons  suffering  from  ursemia 
has  not  been  in  excess  of  one  per  cent.,  and  in  many  instances  it  has 
been  less  than  oae-quarter  of  that  amount,  while  numerous  investiga- 
tors have  injected  or  fed  to  animals  quantities  enormously  in  excess 
of  this  before  a  fatal  issue  resulted.  The  experiments  of  Peabody 
demonstrated  that  while  it  required  1 J  pounds  of  urea  to  prove  fatal  to 
a  dog,  the  blood  of  a  man  who  died  of  uraemia  contained  only  .009 
pound  of  urea.  It  has  been  further  observed  in  many  instances  that  the 
largest  amounts  of  urea  which  are  ever  found  in  the  blood  may  be  pres- 
ent without  the  coexistence  of  uraemic  symptoms. 
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Frerichs  modified  this  theory,  the  most  important  feature  of  his 
rine  being  that  the  urea,  which  is,  per  se,  not  injurious,  is  converted 
carbonate  of  ammonia  through  the  agency  of  a  peculiar  organized 
ent.  He  was  led  to  this  conclusion  by  the  resemblance  existing 
een  the  symptoms  resulting  from  intravenous  injections  of  carbon- 
f  ammonia  and  uraemia ;  and  further,  by  the  presence  of  carbonate 
nmonia  in  the  blood  of  persons  suflfering  from  ursemia.  Regard- 
the  latter  point  it  may  be  stated  that  subsequent  experiments  are 
Q  accord.  Rommelaire  considers  that  the  amount  of  ammonia  con- 
d  in  the  blood  is  insuflScient  for  the  production  of  uraemia,  but  that 
igent  is  found  in  large  quantities  soon  after  death. 
Since  inability  to  attribute  uraemia  to  the  presence  of  urea  or  of  car- 
te of  ammonia  in  the  blood  it  has  been  suggested  that  it  might  be 
X)  earlier  excretory  products,  viz.,  creatin,  creatinin,  leucin  and  tyro- 

This  view  has  been  no  better  supported  by  experiment,  and  Sutton 
3  "  it  is  almost  impossible  to  conceive  but  that  there  must  be  much 
mulation  of  such  excretory  products  in  the  blood  when  the  kidney 
)t  performing  its  functions  properly,  but  we  cannot  consider  that 

accumulation  is  the  main  cause  of  the  symptoms  of  uraemia.  I 
^  lilce  this  because  we  have  had  to  practice  according  to  these  chem- 
views,  and  they  have  proved  unserviceable." 

In  1881,  Feltz  and  Ritter  instituted  experiments  with  fresh  urine, 
etermine  whether  it  might  not  possess  a  toxic  influence.  It  was 
ited  into  animals  with  the  result  of  producing  convulsions,  coma 
death.  It  was  further  satisfactorily  determined  that  neither  the 
,nic  constituents  nor  the  increased  intravascular  tension  incident  to 
injections  were  factors  in  the  production  of  the  symptoms,  but  that 
same  result  followed  upon  injection  of  the  inorganic  constituents  of 
urine,  and  that  of  these  substances  the  potassium  salts  manifested  the 
itest  toxicity. 

Traube,  especially,  attributed  the  nervous  features  of  uraemia  to 
sma  of  the  brain,  in  turn  the  result,  mainly,  of  the  hydraemic  state  of 
blood,  but,  according  to  Bouchard,  "  in  the  large  majority  of  cases 
owed  up  by  autopsy,  cerebral  oedema,  ventricular  dropsy,  and  cere- 
1  anaemia  are  wanting.  And  not  only  has  evaporation  not  demon- 
ited  the  existence  of  a  larger  proportion  of  water  in  the  tissues  of  the 
in  than  normally,  but  in  place  of  anaemia  it  is  easy  to  establish  con- 
tion  pushed  to  the  point  of  extreme  fulness  of  bloodvessels  and  to 
bymoses." 

It  has  been  demonstrated  by  Lepine  that  febrile  urine  is  much  more 
Lsonous  than  non-febrile  urine,  and  the  night  urine  has  been  shown 
be  less  poisonous  than  that  of  the  day ;  also  that  excreted  in  certain 
ceases  is  especially  poisonous. 

It  must  be  evident  to  one  reviewing  this  subject  that  we  are  not  yet 
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in  a  position  to  explain  the  pathology  of  ureemia.  It  seems  certi 
however,  that  a  variety  of  clinical  types  are  included  under  this  lie 
and  that  the  cause  is  not  the  same  for  all,  that  a  single  causative  ag< 
may  by  reason  of  varying  dose  or  duration  of  action  be  represented 
various  clinical  groups,  and,  further,  that  many  poisonous  substan 
may  be  represented  in  the  production  of  a  single  group.  To  qu< 
again  from  Bouchard  (auto-intoxication  in  disease):  "I  regard  ursem 
then,  as  a  complex  poison,  to  which,  in  unequal  proportions,  all  the  pn 
sons  introduced  normally  into  the  organism  or  found  therein,  physi 
logically  contribute,  when  the  quantity  of  poison  formed  or  introduce 
in  twenty-four  hours  can  be  no  longer  eliminated  in  the  same  time  b 
the  kidneys." 

Symptoms. — The  symptoms  of  uraemia  may  appear  in  aa  acute  o 
chronic  form,  and  are  referable  particularly  to  the  cerebrum,  the  respira 
tory,  or  the  gastro-intestinal  organs.  Such  a  distribution  of  the  symp 
toms  has  led  to  a  classification  into  (1)  cerebral ;  (2)  dyspncBic ;  and  (3 
gastro-intestinal ;  a  favorite  method  with  the  French,  who  have  studied 
this  condition  with  commendable  zeal. 

In  considering  these  several  groups  of  symptoms  it  may  be  first 
stated  of  the  cerebral  group  that  it  is  divisible  into  cases  presenting  with 
especial  prominence  convulsions,  coma,  mania,  or  insanity  6U3  prominent 
features. 

The  convuUiona  are  of  epileptiform  type,  closely  simulating  epilepsy, 
which  has  led  to  errors  in  diagnosis.    The  Jacksonian  form  may  appear 
in  its  typical  development.    The  onset  of  convulsions  is  sudden,  and  the 
fits  may  follow  each  other  at  intervals  varying  from  a  few  minutes  to 
several  hours.    I  have  observed  a  single  convulsion  of  this  character  in 
the  course  of  a  nephritis.    Coma  exists  during  the  intervals  between  the 
convulsions,  although  consciousness  may  be  restored  in  light  cases.    A 
single  spasm  may  prove  fatal,  but  more  frequently  this  result  takes 
place  after  frequent  repetition.    Death  is  more  likely  to  occur  during 
the  coma.    Following  upon  the  convulsions  there  may  be  temporary 
blindness  (ursBmic  amaurosis).    I  have  observed  this  symptom  for  days 
before  the  appearance  of  convulsions.      The  ophthalmoscope  reveals 
nothing.     Deafness  occurs  less  frequently. 

Coma  is  not  only  associated  with  the  convulsive  feature,  but  appears 
as  a  primary  symptom.  Under  such  circumstances  it  may  or  may  not 
be  preceded  by  symptoms  of  cerebral  irritation,  such  as  headache, 
vertigo,  mental  excitement,  disturbances  of  vision  or  hearing,  vomiting, 
impaired  movements,  slowness  of  speech,  etc.  The  appearance  of  the 
patient  varies  much,  the  face  being  pale  or  flushed,  and  the  pupils 
unaltered,  dilated  or  contracted.  The  breathing,  according  to  Stewart, 
is  not  stertorous,  as  in  cerebral  haemorrhage,  but  has  more  of  a  hissing 
sound,  produced  by  the  expired  air  impinging  upon  the  hard  palate  or 
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h.  The  coma  is  of  uncertain  duration,  as  death  may  occur  within  a 
ited  number  of  hours  or  after  many  days  of  unconsciousness.  Con- 
>usness  may  return  and  with  it  recovery.  Developing  in  one  who 
;  not  been  known  to  be  a  subject  of  nephritis,  an  error  in  diagnosis 
y  take  place  without  a  thorough  examination.  In  the  more  chronic 
m  drowsiness  passes  gradually  into  coma,  the  patient  finally  cannot 
roused  and  death  soon  closes  the  scene.  There  may  be  twitchings  of 
iscles,  especially  those  of  the  face. 

Insanity.  Mental  aberration,  particularly  of  a  delusional  kind,  is  an 
asional  feature  of  uraemia.  The  cause  of  the  insanity  has  been  often 
jrlooked,  the  nature  of  the  case  being  mistaken  until  the  patient  may 
ve  been  committed  to  an  asylum.  A  noisy  mania,  with  restlessness 
d  poor  sleep,  has  been  frequently  observed.  The  patient  is  talkative, 
terating  statements,  yelling,  singing  or  declaiming. 

Respiratory  Developments.  Disorders  of  respiration  jire  occasional 
relopments  in  uraemia,  and  may  be  present  in  a  variety  of  forms, 
e  difiSculty  in  breathing  may  appear  and  disappear  as  in  an  ordinary 
hma  (renal  asthma),  or  it  may  be  continuous,  or  present  the  peculi- 
ties  of  the  Cheyne-Stokes  respiration.  I  have  observed  this  renal 
spncea  in  persons  who  had  not  been  suspected  to  be  suffering  from 
ighVs  disease. 

As  in  the  case  of  the  several  groups  of  symptoms  already  considered, 
ose  related  to  the  gastro-intestinal  tract  may  appear  in  such  a  manner 
to  be  misleading  without  the  aid  of  careful  urinary  analyses.  Vomit- 
g  is  the  most  prominent  of  these  symptoms.  It  may  appear  as  a 
orning  vomiting  or  after  food,  but  in  some  instances  it  becomes  fre- 
lent,  rapidly  prostrating  the  patient  and  terminating  fatally,  as  in  the 
se  of  a  lady  seen  with  the  late  Dr.  C.  F.  Goodno.  In  another  case, 
liich  also  terminated  fatally,  the  vomiting  had  been  considered  as  of 
^sterical  origin.  Diarrhoea  may  be  associated  with  the  gastric  symp- 
ms  or  may  rarely  appear  alone.  Both  catarrhal  and  diphtheritic  types 
inflammation  may  be  associated  with  this  symptom. 

Of  other  symptoms  of  ureemia  headache,  pruritus,  localized  paralysis, 
luseular  cramps  and  twitchings,  morbid  sensations,  such  as  formication, 
umbness,  especially  in  the  hands,  a  urinous  odor  of  the  breath,  and 
rofuse  sweats  with  an  accumulation  of  scales  of  urea  upon  the  skin  may 
e  mentioned. 

Jaccoud  described  an  "articular  uraemia"  which  possesses  symptoms 
isembling  articular  rheumatism. 

Diagnosis. — Acute  uraemia  is  in  most  instances  preceded  by  symp- 
ms  which  suggest  its  nature,  especially  oedema  about  the  eyes,  ankles, 
in  some  portion  of  the  body;  headache,  delirium,  defective  vision, 
porousness,  restlessness,  gastro-intestinal  symptoms,  etc.  If  with  such 
mptoms  the  urine  is  albuminous  and  presents  casts  and  other  evidences 
'  nephritis,  the  nati>re  of  the  condition  present  is  clear. 
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To  distinguish  between  ursemia  and  other  affections  attended 
convulsions  and  coma  is  sometimes  diflScult,  particularly  as   some 
these  latter  affections  may  be  attended  by  albuminuria.    A  little  tii 
and  several  complete  examinations  of  the  urine  are  sufficient,  liOwev- 

Epilepsy  sometimes  resembles  uraemia.  In  an  ill-nourished  ^rl 
fourteen  years  of  age  recently  seen  after  her  first  epileptic  convulsio 
there  was  a  history  of  not  being  well  for  some  days,  no  one  heard  tl 
early  cry  or  noted  a  blanching  of  the  face.  The  urine  contained  on 
half  of  one  per  cent,  of  albumin,  and  there  was  a  slight  puffy  appearan( 
about  the  eyes,  but  it  was  not  until  several  analyses  of  the  uric 
had  been  made  that  it  was  determined  that  a  nephritis  did  not  exis 
Subsequent  observations  have  shown  that  albuminuria  follows  eacl 
attack,  lasting  sometimes  for  many  days. 

A  variety  of  intra-cranial  lesions  presents  close  resemblances  t 
urseamia.  This  is  notably  true  of  cerebral  haemorrhage,  tumor  am 
meningitis. 

Cerebral  haemorrhage  is  usually  distinguished  by  the  attending 
paralysis,  although  hemiplegia  as  well  as  involvement  of  groups  oi 
muscles  may  be  a  feature  of  uraemia,  and  that,  too,  without  the  slightest 
appearance  of  a  lesion  at  the  autopsy.  Under  such  circumstances  a 
diagnosis  may  be  impossible.  Attention  to  the  history  of  the  case,  the 
character  of  onset  and  an  examination  of  the  urine,  are  most  important 
If  hemiplegia  is  complete  and  the  eyes  deviate  in  the  same  direction  it  is 
indicative  of  apoplexy.  Meningitis  with  a  slight  degree  of  fever  and 
other  evidences  of  constitutional  disturbance  simulate  uraemia,  if  asso- 
ciated with  a  marked  degree  of  coma. 

Narcotic  poisoning,   particularly   with    opium,  simulates  uraemic 
coma.    Attention  has  been  called  to  the  pupillary  changes,  but  they  are 
too  uncertain  in  uraemia  to  act  as  a  guide.    The  ophthalmoscope  may 
reveal  retinal  changes  in  association  with  uraemia,  the  urine  is  usually 
scanty  and  presents  the  evidences  of  a  nephritis,  the  breath  may  be 
urinous,  the  temperature  elevated,  the  pulse  tension  high,  and  the  left 
ventricle  hypertrophied.    In  opium  poisoning  the  respirations  are  slow 
and  stertorous.    In  alcoholic  cases  the  coma  is  not  so  profound  nor  is 
the  delirium  of  the  same  character  as  in  uraemia.    Suspicious  cases  of 
the  above  character  are  frequently  brought  into  hospitals,  and  it  is  best 
to  catheterize  the  patient  at  once  and  examine  the  urine.    A  persistent 
form  of  uraemia  is  not  infrequently  met  in  connection  with  some  of  the 
acute  infectious  diseases.    The  patient  is  heavy,  delirious,  sweats  a  good 
deal,  the  tongue  is  dry  and  coated,  there  are  muscular  twitchings  and 
irritable  stomach,  and  the  urine  is  scanty  and  albuminous  and  contains 
granular  casts.    This  condition  is  not  unusual  as  a  feature  of  typhoid 
fever  and  other  protracted  infectious  diseases.    Perfect  recovery  indicates 
the  non-existence  of  renal  disease  prior  to  the  occurrence  of  the  fever. 
Such  a  slow  uraemia  may  also  occur  and  simulate  infectious  fevers. 
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In  all  cases  of  doubt  it  is  to  be  remembered  that  complete  and  re- 
ed examinations  of  the  urine,  including  that  by  the  microscope,  are 
aently  essential  to  a  correct  diagnosis. 

Prognosis. — The  prognosis  of  ursemia  depends  largely  upon  the 
are  of  the  cause.  It  is  under  all  circumstances  a  grave  condition, 
when  associated  with  acute  diffuse  inflammation  of  the  kidneys  the 
jority  recover  if  properly  treated.  In  chronic  diffuse  nephritis  the 
gnosis  is  less  favorable,  and  when  it  is  associated  with  chronic  inter- 
ial  nephritis,  it  is  usually  the  beginning  of  the  end,  although  relief 
y  sometimes  be  secured  for  a  time.  When  excited  by  other  causes 
m  nephritis,  the  result  depends  upon  the  removability  of  the  cause, 
any  form  the  intensity  of  the  attack  may  destroy  the  patient  within  a 
lited  number  of  hours,  or  even  in  a  single  convulsion.  Persistence  of 
emic  symptoms  after  treatment  has  been  instituted,  such,  for  instance, 
headache,  morning  vomiting  and  muscular  twitchings,  is  less  favor- 
e  than  an  acute  attack  of  ursBiiic  convulsions  or  coma,  the  latter 
ng  often  precipitated  by  some  unfavorable  influence  such  as  excite- 
nt  or  injudicious  eating  and,  therefore,  more  readily  relieved. 


OCULAR  CHANGES  OOOURRINQ  IN  THE 
COURSE  OP  BRIGHT'S  DISEASE. 

The  retinal  changes  which  occur  in  the  course  of  Bright's  disease 
'niiis  cdbuminurica)  have  since  their  first  description  by  Heymann,  of 
sden,  in  1856,  become  a  most  important  factor,  both  in  diagnosis  and 
gnosis. 

Of  patients  affected  by  renal  disease,  probably  25  per  cent,  will  at 
le  period  of  the  trouble  show  a  greater  or  less  impairment  in 
on,  due  to  degenerative  alteration  in  the  structure  of  the  retina  and 
ic  nerve.  The  poor  sight  is  usually  bilateral,  and  is  often  the  first 
iptom  which  leads  through  an  ophthalmoscopic  examination  to  the 
ection  of  the  renal  affection,  though  probably  in  but  few  cases  is  the 
jal  disturbance  at  all  an  early  manifestation  of  the  kidney  disease. 
3  extent  of  the  visual  disorder  varies  greatly  according  to  the  location 
lie  retinal  destruction,  and  seems  1x)  bear  no  relationship  to  the  extent 
pathological  changes  in  the  kidney,  and  very  rarely  goes  on  to  com- 
te  blindness.    The  color  and  light  sense  and  the  general  outline  of 

visual  field  remain  unaltered. 

The  so-called  retinitis  albuminurica  is  found  associated  with  all 
ms  of  nephritis,  but  occurs  by  far  the  most  frequently  with  the 
anular  "  or  "  contracting  kidney,"  and  most  rarely  in  the  acute  and 
[y  forms  of  the  disease. 

In  the  chronic  variety  a  fatal  termination  may  be  looked  for  within 
years  after  the  detection  of  the  retinitis. 
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When  the  retinitis  is  found  associated  with  the  acute  nephritis 
scarlatina  and  of  pregnancy,  the  prognosis  is  naturally  less  grave  as 
life,  and  greatly  deteriorated  visioxi  may  be  wholly  restored  upon  t 
subsidence  of  the  nephritis. 

The  ophthalmoscopic  appearance  of  retinitis  Brightii  has  very  rare 
been  noted  in  the  earliest  stages,  although  it  is  probably  that  of  a  be^ 
ning  general  retinitis. 

Later,  there  is  present,  as. in  retinitis  from  other  causes,  a  hazine 
of  the  retina  and  optic  disk  (oedema),  together  with  numerous  scarl 
.  blotches,  usually  striated  or  flame-shaped,  indicating  blood  extravasi 
tions,  but  more  particularly,  as  characteristic  of  the  nephritic  retiniti 
there  will  be  seen  scattered  over  the  central  portion  of  the  fundus  numei 
ous  whitish  spots  or  blotches  of  glistening  white,  varying  frona  the  sii 
of  a  pin's  head  to  more  than  the  diameter  of  the  optic  disk.  Thes 
retinal  changes  are  peculiar  in  confining  themselves  almost  entireij  t 
the  region  about  the  optic  nerve  head  and  macula  lutea.  In  the  earUe 
stages  the  extravasations  and  white  spots  apparently  involve  mainly  tfi< 
nerve-fibre  layers  and  appear  linear  and  radiating,  while  later  they  shov 
irregular  blotches  arranged  about  the  papilla  and  macula,  but  without 
invading  the  immediate  site  of  the  macula  itself.  Most  typically,  thougt 
not  always  confined  to  the  albuminuric  form,  the  white  dots  and  striae 
will  be  arranged  in  a  stellate  figure,  with  the  dark  red  macula  as  a  centre. 

These  white  patches  have  been  found  to  be  either  foci  of  fatty 
degeneration  or  accumulation  of  granulo-fatty  cells  resulting  from  the 
absorption  of  hsemorrhagic  extravasationB.  Very  occasionally  white 
opaque  streaks  are  seen  along  the  line  of  the  Mtinal  vessels  (sclerosis), 
sometimes  before  the  appearance  of  the  typical  picture  of  nephritic 
retinitis,  and  while  not  positive  evidence  of  renal  disease,  furnish  suffi- 
cient ground  for  careful  investigation  of  the  renal  function,  as  should 
also  a  simply  blurred  or  swollen  optic  disk  without  other  sign  of  retinai 
disease.  On  the  other  hand,  it  must  be  borne  in  mind  that  ophthalmo- 
scopic appearance  very  similar  to  the  albuminuric  is  found,  not  only  in 
diabetes  and  leukaemia,  but  occasionally  when  no  distinct  general  disease 
can  be  discovered. 

The  precise  connection  between  the  renal  and  retinal  diseaise  has 
not  yet  been  satisfactorily  determined,  as  to  whether  the  retinitis  is  caused 
directly  by  the  nephritis,  or,  as  is  suggested  by  Michel,  that  both  diseases 
may  be  dependent  upon  a  common  vascular  degeneration  affecting  both 
renal  and  intra-ocular  vessels. 

During  the  course  of  a  Bright's  disease,  more  particularly  that  of  a 
scarlatina  or  pregnancy,  there  occurs,  infrequently,  a  sudden  complete 
blindness  of  both  eyes — urxmic  amaurosis — followed,  when  the  life  of  the 
patient  is  not  lost,  by  restoration  of  the  vision  after  a  few  hours  or  a  day 
or  two.    The  ophthalmoscopic  appearances  in  these  cases  are  entirely 
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:ive,  and  the  iris  is  usually  active.  The  condition  is  commonly 
ded  by  other  symptoms  of  ursemic  poisoning,  such  as  headache, 
ry  confusion,  nausea,  vomiting,  convulsions  and  coma.  Since  it 
irst  described  but  little  has  been  added  to  our  knowledge  of  ursemic 
irosis;  the  exact  nature  of  the  process  producing  the  blindness  being 
t  unknown.  The  absence,  however,  of  all  ophthalmoscopic  changes 
d  indicate  a  poisonous  action  at  the  cerebral  centres. 
Of  the  rarer  ocular  manifestations  of  albuminuria  may  be  mentioned 
act,  iritis  and  paralysis  of  the  ocular  muscles ;  the  presence  of  either 
Df  which,  without  other  manifest  cause,  should  lead  to  a  careful  and 
ited  search  for  albumin.  The  few  cases  of  muscular  paralysis  which 
s  been  reported,  the  most  notable  of  which  are  those  of  Finlayson 
Knies,  have  been  associated  with  the  later  stages  of  nephritis,  and 
evidently  due  to  hsemerrhages  in  the  neighborhood  of  the  nerve 
3  or  nuclei. 

OARDIO-VASOULAR  CHANGES. 

For  a  consideration  of  alterations  in  the  heart  and  bloodvessels,  see 
3  148. 


DISEASES  OF  THE  KIDNEYS. 


HYPEREMIA  OP  THE  KIDNEYS. 

AOUTE  HYPER iTlMTA. 

Acute  hypersemia  may  result  from  cold,  the  action  of  the  poisons 
1  certain  well-known  substances  used  as  medicine,  particularly  can- 
rides,  turpentine,  cubebs  and  copaiba.  It  constitutes  the  first  stage 
nephritis,  may  follow  upon  injuries,  surgical  operations,  especially 
)n  the  urethra  or  bladder,  the  removal  of  one  of  the  kidneys,  or  be 
ised  by  excessive  exertion  under  unfavorable  circumstances.  It  is  a 
ture  of  most  of  the  specific  infectious  diseases.  Acute  congestion  may 
3  result  from  influences^causing  vaso-motor  paresis  of  the  small  arte- 
I  (exophthalmic  goitre). 

Morbid  Anatomy. — The  kidneys  are  swollen,  softened,  heightened 
olor  and,  upon  section,  blood  flows  freely.  The  capsule  is  not  adhe- 
t.  Careful  inspection  reveals  an  overdistended  condition  of  the 
lodvessels,  the  malpighian  bodies  being  prominent,  and  if  the  pressure 
3  been  sufl5ciently  great,  the  epithelium  of  the  tubules  may  be  flat- 
ted. Extravasations  of  blood  may  take  place  into  the  urinary  tubules 
the  mucous  membrane  of  the  pelvis  and  ureter.  The  increased  blood 
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pressure  in  the  kidney  is  attended  by  leakage  of  serum  and  soxnetim 
by  the  loss  of  blood  corpuscles.  Congestion  may  occur  in  normal  orgai 
or  in  those  affected  by  some  form  of  chronic  disease. 

Symptoms. — ^These  are  usually  confined  to  changes  in  the  urinai 
secretion  which  contains  some  blood,  albumin  and  tube  casts  of  a  hya 
ine  or  epithelial  character.  The  specific  gravity  is  normal  and  th 
quantity  often  lessened.  There  may  be  some  gastric  irritation  am 
aching  in  the  region  of  the  kidneys.  Unless  supervening  upon  som 
chronic  affection  the  symptoms  soon  subside. 

Diagnosis. — ^The  history  of  a  possible  cause  with  the  existence  o 
the  urinary  conditions  described,  and  particularly  their  rapid  disappear 
ance,  are  the  distinguishing  features  of  acute  congestion. 

Treatment. — This  will  depend  considerably  upon  the  nature  of  the 
cause.  In  all  cases  the  patient  should  be  put  at  rest,  given  a  liquid  diet 
and  plenty  of  pure  water  to  drink.  Hot  foot-baths  and  general  baths  at 
a  temperature  of  abo  ut  100*^  F.  are  of  decided  assistance,  increasing  the 
activity  of  the  skin  and  equalizing  the  circulation.  If  poisons  have 
been  taken  the  essential  treatment  is  that  best  suited  to  the  removal  of 
as  much  of  the  poison  as  may  remain  in  the  stomach,  and  the  antidoting 
of  that  which  has  entered  the  blood.  The  form  which  follows  operations 
and  proves  so  rapidly  fatal  has  been  uncontrolled  by  treatment.  The 
medicines  from  which  a  selection  may  be  made  are  those  recommended 
for  acute  diffuse  nephritis. 

OHBONIO  HYPEREMIA. 

A  chronic  stasis  of  blood  in  the  kidneys  is  due  to  a  variety  of  causes ; 
in  fact,  any  condition  which  impedes  the  systemic  circulation,  leading  to 
increased  blood  pressure  in  the  venous  system,  may  be  a  cause  of  renal 
hypersemia.    The  most  prominent  of  these  is  chronic  valvular  disease 
of  the  heart,  especially  affections  of  the  aortic  and  mitral  valves,  with 
the  resulting  dilatation.    It  may  be  caused  also  by  obstruction  of  the 
circulation  within  the   chest,  such,  for  instance,  as    may  result  from 
emphysema  or  compression  of  the  lungs  by  pleural  effusion.    In  these 
various  affections  the  obstruction  acts  first  upon  the  right  heart  and  in 
turn  upon  the  venous  system.    In  rare  cases  it  may  be  due  to  obstruc- 
tion in  some  portion  of  the  inferior  vena  cava' or  in  the  renal  veins,  such 
obstruction  being  due  to  morbid  growths,  aneurism,  etc. 

Morbid  Anatomy. — ^The  kidneys  are  generally  enlarged.  In  the 
form  dependent  upon  heart  disease,  and  commonly  called  cyanotic 
induration,  the  organ  is  not  only  enlarged,  but  the  surface  smooth, 
abnormally  firm  and  the  capsule  not  adherent.  Section  reveals  an 
increase  of  color  in  the  kidney,  the  pyramids  having  a  purplish  tint. 
The  epithelium  of  the  cortex  is  swollen  and  outlined  with  abnormal  dis- 
tinctness.   It  may  be  flattened.    The  vessels  of  the  glomeruli  are  dis- 
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led  and  their  walls  thickened.  It  is  not  uncommon  for  some  degree 
lephritis  to  exist  or  for  an  acute  nephritis  to  supervene.  Should  the 
5r  occur,  albumin,  tube  casts  and  possibly  blood  will  appear  in  the 
le. 

Symptoms. — As  in  the  acute  form,  the  condition  of  the  urine  is  the 
5t  important  feature.  The  secretion  is  usually  diminished  in  quan- 
,  albuminous,  acid,  deposits  urates  and  .often  uric  acid.  There  are  a 
tube  casts  in  most  cases  which  are  of  a  hyaline  variety.  The  urea 
sually  normal.  The  general  symptoms  are  so  intimately  associated 
1  those  of  the  primary  aflFection  that  it  is  difl5cult  to  determine  what 
yptoms  belong  to  the  kidney  lesion,  and  in  what  degree  those  caused 
^he  primary  disease  are  aggravated  by  the  condition  of  the  renal 
ins.  Most  cases  present  dyspeptic  symptoms,  dyspnoea,  general  fail- 
in  strength  and  flesh,  some  degree  of  dropsy,  and  iSnally,  the  symp- 
is  of  uraemia,  viz.,  convulsions,  coma  or  delirium. 

Diagnosis. — The  diagnosis  depends  upon  the  urinary  state  described, 
association  with  the  presence  of  a  condition  which  may  act  as  a  cause 
enal  hypersemia,  especially  disease  of  heart  or  lungs.  It  is  often  difl5- 
t  to  determine  whether  the  condition  is  one  of  simple  hypersemia  or 
nephritis ;  but  in  the  former  casts  are  few,  the  amount  of  albumin  is 

large,  and  there  is  less  disturbance  of  the  general  composition  of 

urine. 

Treatment. — This  must  depend  almost  entirely  upon  the  primary 
ease,  and  it  is  only  necessary  to  refer  to  what  has  been  said  upon  the 
►jects  of  chronic  valvular  disease  of  the  heart  and  obstructive  disease 
the  lungs.  The  general  care  of  the  patient  involves  rest,  care- 
ly  regulated  diet  (the  food  containing  little  starch  and  sugar),  and 
table  attention  to  the  skin.  The  conditions  which  call  for  active  treat- 
nt  are  the  feeble,  irregular  heart,  dropsy,  anaemia  and  gastro-enteric 
tiditions. 

BRIGHTS  DISEASES. 

Prior  to  Bright's  time  it  had  been  noticed  that  the  urine  of  dropsical 
rsons  often  coagulated  upon  boiling,  and  further,  that  dropsy  was,  in 
any  instances,  related  to  the  kidneys  ;  but  it  remained  for  the  above- 
entioned  observer  to  demonstrate  the  dependence  of  these  conditions 
^on  lesions  of  the  kidneys,  which  in  their  gross  character,  as  we  know 
lem  to-day,  he  clearly  pictured  in  1827.  Since  that  time  the  relation- 
lip  of  albuminuria  to  disease  of  the  kidneys  has  been  fully  recognized, 
arsons  so  affected  being  considered  as  subjects  of  renal  degeneration. 
ecent  observations  have  extended  the  significance  of  this  symptom.  It 
but  justice  to  this  truly  great  clinician  to  note  that  while  his  concep- 
on  of  the  pathology  of  disease  of  the  kidneys  was  not  in  advance  of  his 
me,  he  learned  that  in  many  cases  albumin  was  present  in  but  scanty 
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amounts,  and  that  dropsy  might  be  absent.    He  also  detected   the  ass 
dated  cardiac  hypertrophy,  his  explanation  of  its  origin  being  still  liel 
Nor  did  the  nervous  symptoms,  hamorrhages  and  inflammations   < 
serous  tissues,  which  are  dependent  upon  Bright's  disease,  escapee   hi 
observation.    The  doctrine  of  Bright,  which  was  in  accord  with,  conten 
porary  pathological  teaching,  that  the  lesion  of  the  kidneys  ia  Bright' 
disease  was  in  the  nature  of  a  deposit,  was  held  until  Rayer  (1839)  advo 
cated  its  inflammatory  nature.    The  first  step  in  the  diflFerentiation  o 
the  several  forms  was  made  in  1852  by  Johnson,  who  described  the  con 
tracted  red  kidney.    The  same  observer,  and  Rokitansky,  in  Germaiiy, 
also  independently  recognized  the  amyloid  variety.    These  observations 
were  followed  in  1858  by  Virchow's  classification  of  the  disease  into 
three  varieties,  based  upon  the  tissue  primarily  involved  in  the  inflam- 
matory process,  viz.,  (1)  Parenchymatous  nephritis,  in  which  the  lesion 
attacks  the  epithelium  of  the  tubuli  uriniferi.    (2)  Interstitial  nephritis, 
the  changes  involving  primarily  the  connective  tissue.    (3)  Amyloid 
degeneration,  the  bloodvessels  being  first  attacked.    This  classification 
has  been  in  high  favor  even  until  the  present  day,  but  has  proven  too 
inflexible  for  many  pathologists,  who  have  proposed  numerous  modi- 
fications. 

Accessory  pathological  conditions  now  received  more  attention,  the 
most  remarkable  observations  being  those  of  Gull  and  Sutton,  who  in 
1872  made  known  the  existence,  and  frequent  association  with  the  con- 
tracting kidney,  of  a  thickening  of  the  minute  arteries  and  capillaries, 
the  term  arterio-capillary  fibrosis  being  applied.  This  condition  they 
considered  as  intimately  related  to  the  pathogenesis  of  the  contracted 
kidney. 

The  observation  of  intermediate  varieties  has  shaped  modern  thought 
upon  this  subject,  which  is  opposed  to  the  idea  of  a  nephritis  which  is 
strictly  parenchymatous  or  strictly  interstitial,  but  is  in  the  direction  of 
the  recognition  of  a  diffuse  nephritis,  the  anatomical  features  of  which 
depend  upon  the  activity  of  the  process,  consequently  upon  the  rapidity 
of  progress  of  the  inflammatory  lesion.  If  this  is  of  slight  intensity  and 
greatly  prolonged,  the  small  roughened  kidney  results,  the  large  white 
organ  being  the  product  of  intense  action,  which  may  be  protracted  or 
repeated. 

ACUTE  BRIGHT^S  DISEASE. 

The  term  acute  Bright's  disease  embraces  several  varieties  of  acute 
inflammation  of  the  kidneys.  The  least  developed  form,  due  to  the 
action  of  irritants,  which  may  be  inorganic  or  associated  with  infectious 
disease,  is  considered  by  some  pathologists  as  an  imperfectly  developed 
inflammatory  process  and  classed  as  an  acute  degeneration.  I  can  see 
no  reason,  however,  for  separating  its  description  from  that  of  acute 
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ise  nephritis,  as  it  is  due  to  the  same  causes,  and  pathologically  is 
same  in  kind  if  not  identical  in  all  particulars.  Nor  does  glomerulo- 
iritis  present  any  stronger  claims  to  a  separate  consideration,  both 
g  but  varieties  of  acute  diflFuse  nephritis.  In  the  present  article  all 
be  considered  under  the  head  of  acute  diffuse  nephritis,  reserving 
the  acute  interstitial  variety — surgical  kidney — for  separate  con- 
ration. 

ACUTE  DIFFUSE  NEPHJttlTlS. 

Synonyms. — Acute  tubular  nephritis;  acute  parenchymatous 
iritis ;  acute  exudative  nephritis ;  croupous  nephritis ;  glomerulo- 
iritis. 

Definition. — Acute  diffuse  nephritis  is  that  form  of  acute  diffuse 
Lmmation  of  the  kidneys  in  which  the  tubular  epithelium  is  primarily 
?ked  and  presents  the  most  prominent  morbid  changes. 
Etiology. — In  the  majority  of  cases  of  this  form  of  nephritis  scar- 
la  is  the  exciting  cause.  A  smaller  number  is  due  to  diphtheria, 
imonia,  cholera,  typhoid,  typhus  and  relapsing  fevers,  variola, 
sles,  erysipelas,  and  other  forms  of  specific  infectious  disease. 
Cold  is  the  cause  of  a  small  number  of  cases,  but  whether  the 
hritis  is  excited  by  increased  blood  pressure,  or  partially  at  least  by 
red  function  dependent  upon  the  checking  of  cutaneous  excretion,  is 
ertain. 

Pregnancy  is  responsible  for  quite  a  large  number  of  cases.  Less 
uent  exciting  causes  are  extensive  burns,  certain  diseases  of  the  skin, 
te  endocarditis,  articular  rheumatism,  pysemia,  jaundice,  diabetes,  etc. 
Of  the  various  poisons  possessing  the  power  of  exciting  the  nephritic 
cess  cantharides,  turpentine,  phosphorus,  chlorate  of  potash,  oil  of 
stard,  alcohol,  arsenic,  mercury,  lead,  carbolic  acid  and  the  mineral 
Is  are  the  most  important. 

In  further  consideration  of  a  few  of  these  exciting  causes  it  may  be 
:ed  that  cold  is  more  effective  when  conjoined  with  moisture,  espe- 
lly  if  acting  upon  a  heated  surface. 

Some  of  the  infectious  poisons  probably  exercise  a  specific  influence 
>n  the  renal  structures,  and  all  of  them  are  possibly  irritants  to  these 
[ans,  which  are  concerned  in  their  elimination.  It  is  under  these 
cumstances  that  the  injurious  influence  of  cold  is  much  increased. 
Id,  exposure  and  drunkenness  are  a  trio  of  causes  frequently  acting 
unison.  As  to  alcohol,  most  observers  think  it  incapable  of  exciting 
acute  nephritis ;  while  not  accepting  this  view,  there  can  be  no  doubt 
at  lis  influence  has  undoubtedly  been  greatly  exaggerated. 

Uorbid  Anatomy. — ^The  morbid  changes  occurring  in  the  kidneys 
ry  from  those  requiring  the  microscope  for  their  detection  to  the  most 
OSS  alterations,  even  a  doubling  in  size  of  the  organs.    In  the  fully 


Digitized  by 


GoogI 


384  ACUTE  DIFFUSE  NEPHRITIS, 

developed  lesion  the  capsule  is  tense,  gapes  when  cut,  and  in  i 
instances  has  been  known  to  rupture.  If  sufl5cient  time  has  not  elap 
to  permit  of  a  growth  of  connective  tissue,  the  capsule  strips  from 
parenchyma  readily,  exposing  a  smooth,  mottled,  softened,  doughy  tisa 
The  color  varies  according  to  the  period  of  the  disease  and  the  degree 
hyperemia  present,  from  a  chocolate  to  a  yellowish-white  tint. 
advanced  cases  the  lobules  are  pale  and  surrounded  by  distended  veL 
Areas  of  extravasated  blood  may  be  observed  upon  the  surface.  If  t 
organ  is  split  longitudinally  the  cut  surface  will  be  stained  with  da 
blood  and  hsemorrhagic  foci  may  be  numerous.  The  changes  are  mc 
marked  in  the  cortex,  including  those  portions  contained  between  ti 
bases  of  the  pyramids.  The  glomeruli  are  rendered  prominent  I 
intense  congestion,  and  some  may  rupture  with  resulting  distention  < 
the  urinary  tubes  with  blood.  The  pyramids  may  appear  as  quii 
striking  objects,  especially  if  highly  congested  and  the  cortex  pah 
They  may  also  be  constricted  near  their  centres  by  swelling  of  the  intei 
vening  portions  of  cortical  tissue,  the  resulting  appearance  of  th 
I  pyramid  having  been  compared  to  that  of  a  sheaf  of  wheat. 

i  Examination  with  the    microscope    reveals    (1)    changes    in   th< 

,^^  tubular  epithelium;    (2)  alterations  in  the  glomeruli;    (3)  abnorma 

«■  tubular  contents;  (4)  interstitial  changes. 

In  the  earliest  stage  the  tubular  epithelium  undergoes  cloudy  swell- 

ing;  i.  e,,  becoming  loaded  with  granular  matter,  causing  enlargement 

I  ^1  and  obscuring  the  details.    The  lumen  of  the  tubules  is  narrowed  and 

their  diameter  increased  by  the  swollen  cells. 

In  more  advanced  stages  cellular  disintegration  takes  place,  the 

tubes  then  containing  epithelial  cells  in  various  stages  of  granular  and 

I'^l  fatty  degeneration,  free  granular  matter,  fat-drops  and  blood  corpuscles. 

Many  tubules  are  stuffed  by  a  mass  of  granular  desquamated  cells. 

Associated  with  this  cellular  and  granular  matter  is  an  exudation 
of  a  fibrinous  character  which  cements  the  tubular  contents  into  a  mould, 
which,  after  contraction,  is  separated  from  the  wall  of  the  tubule  and  may 
be  washed  out  (tube  casts).  When  the  tubule  is  not  too  closely  packed 
with  cell  elements  and  d6bris,  the  hyaline  character  of  the  exudate  is 
apparent.  The  character  of  the  entangled  elements  determines  the 
character  of  the  cast,  the  most  important  varieties  being  blood,  epithelial, 
granular  and  hyaline  casts.  The  epithelium  of  the  collecting  tubes 
undergoes  little  change,  but  these  tubes  may  contain  matter  which  has 
been  washed  from  above  by  the  pressure  of  the  urine. 

Marked  interstitial  proliferation  is  not  considered  as  apparent  for 
several  months,  but  I  have  in  my  possession  the  kidneys  of  a  young 
single  woman  who  died  of  acute  nephritis  forty  days  after  the  initial 
chill,  in  which  the  general  development  of  connective  tissue  is  well 
marked.    The  attack  was  due  to  gross  exposure  to  cold.    She  had  pre- 
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r  been  in  excellent  health,  and  had  never  suflFered  from  any  aflFec- 

cely  to  have  been  followed  by  nephritic  changes. 

Birious   observers    have  found    micro-organisms  in  the  urinary 

3  and  malpighian  tufts,  more  especially  in  connection  with  cases 

lent  upon  pyaemia  or  diphtheria. 

he  glomerular  changes  have  been  studied  within  recent  years  with 

care  by  Klebs,  who  has  erected  a  special  pathological  form — 
rulo-nephritis — which  occurs  especially  as  a  post-scarlatinal  devel- 
it,  but  the  process  is  not  limited  to  the  acute  form  of  nephritis. 

changes  have  been  further  investigated  by  Langhans.  The  par- 
r  features  of  this  variety  are  (1)  proliferation  of  the  connective  tissue 
f  the  glomeruli,  accumulation  of  leucocytes  and  sometimes  extra va- 
;  (2)  increased  development  and  proliferation  of  the  capsular 
ilium.  These  changes  may  be  sufficient  to  compress  the  vesicular 
nd  diminish  or  suppress  the  urine.  Associated  with  these  changes 
flammatory  alterations  in  the  tubular  epithelium.  The  malpighian 
3  may  be  visible  to  the  unaided  vision  as  minute  points. 
Jlinical  Course. — The  onset  of  acute  nephritis  is  variable.  The 
toms  which  first  attract  attention  are:  (1)  dropsy;  (2)  urinary 
ges ;  (3)  gastric  irritability ;  (4)  fever ;  (5)  pain  referable  to  several 
ns,  especially  headache  and  backache ;  (6)  anamia ;  (7)  palpitation, 
>pnoea,  and  lividity,  without  lesions  in  the  chest, 
Active  typical  cases,  such,  for  instance,  as  follow  upon  scarlatina, 
ishered  in  by  marked  reduction  in  the  quantity  of  the  urine  which 
buminous,  and  may  be  reddish,  dark  brownish  or  "  smoky,"  from 
presence  of  blood.  The  accompanying  febrile  movement  is  not 
ssive  and  seldom  initiated  by  a  rigor.  The  stomach  is  irritable  and 
iting  may  be  frequent.  If  oedema  has  not  been  the  first  symptom 
tract  attention,  it  soon  appears  about  the  eyes  and  becomes  general, 
re  is  often  a  deep,  aching  pain  in  the  loins,  and  pain  may  extend  to 
bladder,  testicles,  and  even  down  the  thighs.  Inflammation  of 
lis  membranes  may  accompany  full  development,  but  more  fre- 
itly  ursemia  supervenes  more  or  less  suddenly.  More  frequently  the 
t  of  the  disease  is  insidious,  a  little  puffiness  about  the  eyes  being 
only  symptom  of  importance  present.  In  other  cases,  nausea  and 
iting  may  appear,  the  patient  sometimes  rejecting  everything  taken 
the  stomach  for  days  before  symptoms  suggestive  of  nephritis  appear. 
3  manner  of  onset  I  have  repeatedly  witnessed.  In  another  group  of 
s  the  urine  is  greatly  diminished,  and  perhaps  bloody  for  days  before 
)sy  or  oedema  or  other  symptoms  of  importance  develop. 

The  progress  of  the  disease  is  also  variable,  the  prominent  symp- 
s  not  always  being  the  same.  In  some,  even  fatal  cases,  dropsy  may 
entirely  absent,  or  the  merest  oedema  present.  Ursemic  symptoms 
'  appear  early  and  violently,  or  the  patient  may,  so  to  speak,  border 
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upon  ursemia  for  several  days  or  weeks,  at  no  time  having  more  tl 
headache,  flashes  before  the  eyes,  a  "  dazed  "  condition,  slight  convuls 
twitches  or  soporousness.  According  to  Bristowe,  all  the  symptoms 
renal  inflammation  may  be  present,  but  albumin  be  absent  from 
urine.  Indications  of  an  approaching  favorable  termination  appear 
mild  cases  as  early  as  the  tenth  to  the  fourteenth  day;  varying  in  w< 
developed  cases  from  four  to  six  or  eight  weeks.  In  others,  a  subaci 
state  supervenes  with  ultimate  actual,  or,  perhaps,  apparent  recovery 
three  to  six  or  more  months.  In  a  small  percentage  the  disease  becom 
chronic. 

Urinary  Condition.  Frequent  urination  is  a  quite  constant  sym 
tom  even  in  the  early  stage.  There  is  a  good  deal  of  urgency  and  tl 
amount  passed  is  small.  The  quantity  excreted  during  the  twenty-foi 
hours  is  reduced,  even  to  suppression  in  severe  cases.  Increase  in  tl 
amount  and  lessening  of  the  dropsy  are  among  the  flrst  indications  < 
improvement.  The  color  varies,  being  dependent  especially  upon  th 
quantity  of  urine  voided,  and  upon  the  amount  of  blood  present.  Th 
"smoky"  color  which  is  so  common  is  the  result  of  the  action  of  th 
acid  urine  upon  small  amounts  of  blood.  It  may  also  be  chocolate-col 
ored  or  pinkish.  Blood  may  appear  as  an  early  and  prominent  sywp 
tom,  or  may  at  no  time  be  appreciable  to  the  unaided  eye.  The  amounl 
lost  is  sometimes  large  enough  to  materially  increase  the  ansemia.  There 
is  not  a  close  relationship  existing  between  the  amount  of  albumin  and 
blood  in  the  urine. 

The  speciflc  gravity  is  increased,  but  the  total  excretion  of  solids 
for  ^the  twenty-four  hours  is  much  lessened.  In  the  early  stage  the 
specific  gravity  varies  from  1020  to  1030,  the  gravity  diminishing  with 
increase  in  the  quantity  of  the  urine. 

Of  the  important  solids,  urea  is  much  reduced,  usually  to  one-half 
the  normal  quantity,  and  in  some  instances  to  one-tenth  or  one  twen- 
tieth, or  even  less.  The  quantity  should  be  carefully  estimated  from 
day  to  day,  as  a  sudden  diminution  indicates  the  approach  of  ursemia. 
The  amount  for  the  twenty-four  hours  must  always  be  estimated,  as  the 
scantiness  of  the  urine  results  in  a  relatively  large  amount  of  urea  in  a 
fractional  specimen.  The  chlorides  are  also  diminished  and  may  disap- 
pear when  inflammatory  or  other  complications  are  present.  Phosphoric 
acid,  especially  in  its  combination  with  earthy  bases,  is  diminished. 
Acid  urates  are  present  in  quantity,  due  to  the  highly  concentrated 
urine,  and  uric  acid  may  be  precipitated.  The  urine  is  markedly  acid 
in  reaction. 

The  presence  of  albumin  in  large  quantity  is  a  most  important 
symptom,  and  the  variation  in  quantity  oflFers  a  suggestion  of  value  as 
to  the  patient's  progress.  The  fact  that  cases  of  dropsy,  more  especially 
those  developing  after  scarlatina,  have  been  observed  unattended  by 
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uminuria,  must  not  be  forgotten.  The  loss  of  albumin  in  well- 
b^eloped  cases  is  large  enough  to  constitute  a  serious  drain  upon  the 
>od. 

The  sediment  is  considerable  in  quantity  in  active  cases,  brownish 
color,  and  consists  of  blood,  epithelium,  tube  casts,  a  few  pus  cor- 
iscles,  granular  debris,  etc.  The  blood  corpuscles  are  altered  by 
aceration  in  the  acid  urine,  appearing  normal  only  when  the  hsemor- 
lage  is  fresh.  The  epithelium  varies  in  form,  large  numbers  of  the 
Qall  round  cells  from  the  tubuli  uriniferi  being  present,  also  the 
ongated  small-tailed  cells  from  the  pelvis  of  the  kidney.  The  casts 
e  plentiful  and  contain  blood  corpuscles,  epithelium  or  pus  cells,  or  all 
ay  be  seen  in  a  single  cast.  With  the  progress  of  the  lesion  the  casts 
crease  in  breadth  and  their  contents  become  more  granular.  Their 
jmbers  may  be  great,  or  diligent  search  may  be  required  to  find  them. 

The  urine  may  remain  of  low  specific  gravity,  and  with  but  a  small 
nount  of  urea,  for  weeks  and  months  after  recovery  from  the  disease. 

It  is  not  unusual  for  the  heart,  especially  upon  the  right  side,  to 
idergo  rapid  dilatation.  This  condition  has  been  mistaken  for  peri- 
rdial  effusion  under  these  circumstances.  Hypertrophy  is  less  frequent, 
le  action  of  the  heart  evidences  obstruction.  The  galop-rhythm  may 
present.  The  blood  is  diminished  in  specific  gravity  from  the  loss  of 
rpuscular  elements  and  albumin. 

Uraemia.  This  complex  of  symptoms  appears  to  be  more  likely  to 
ivelop  in  cases  of  acute  Bright's  disease  of  a  distinctively  secondary 
aracter — e.  g.,  such  as  follows  upon  scarlatina.  It  seldom  appears 
fore  the  urine  is  much  decreased,  although  on  two  occasions  I  have 
^served  this  development  in  connection  with  a  secretion  but  little 
minished,  but  in  each  instance  the  patient  had  been  subjected  to 
lusual  excitement,  and  in  one  there  had  been  undue  exertion.  The 
iration  is  most  variable.  There  may  be  a  single  convulsion  or  they 
ay  be  repeated,  even  for  several  days,  with  more  or  less  intervening 
una.     (See  Uraemia,  page  372.) 

Gastro-Intestinal  Symptoms.  Of  these,  vomiting  is  not  an  infre- 
iient  symptom  during  the  early  stage,  being  then  of  a  reflex  nature,  or 
may  develop  at  any  period  of  the  disease.  Vomiting,  after  full  devel- 
pnient,  is  ursemic  in  character.  I  have  seen  several  cases  in  which, 
without  symptoms  attracting  attention  to  the  nature  of  the  disease, 
omiting  had  been  excessive  for  several  days.  The  appetite  is  usually 
)oor,  and  food-taking  interfered  with  by  reason  of  continuous  nausea. 
%  bowels  tend  to  constipation. 

Dkopsy.  Dropsy  is  quite  a  constant  symptom  and  closely  propor- 
oned  to  the  degree  of  diminution  of  the  urine;  it  usually  appears  early 
id  is  persistent  to  the  close.  It  is  first  noticed  as  a  puffiness  of  the 
)se  tissues  about  the  eyes  and  in  the  conjunctivae.    A  little  later  it 
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appears  about  the  ankles  and  soon  develops  into  general  anasarca. 
some  instances  it  begins  in  the  most  dependent  p&Tt,e.g.,  about  tlie  h 
if  lying  in  bed,  or  in  the  feet  if  the  patient  is  moving  about. 
lower  extremities  and  external  genitals,  as  well  as  the  abdominal  wf 
hips  and  lower  portion  of  back,  are  often  enormously  distended.  *] 
integument  may  rupture  and  large  quantities  of  fluid  may  in  t 
manner  escape.  Erythema,  erysipelas,  or  gangrene,  may  result,  w 
death  from  sepsis.  Effusion  into  the  serous  cavities  may  take  plfi 
particularly  late  in  the  disease,  seriously  interfering  with  the  action 
the  lungs  and  heart,  or  with  both.  Ascitic  accumulation  is  most  f 
quent.  (Edema  of  the  lungs  is  not  unusual,  and  in  rare  cases  it  m 
involve  the  glottis,  tongue  and  neighboring  structures.  Inflammatc 
and  even  purulent  exudates  may  be  present  in  the  serous  cavities.  Wi 
increase  in  the  quantity  of  urine  the  dropsy  diminishes. 

Lungs.  Bronchitis,  pneumonia  and  pleurisy  are  among  the  even 
which  may  determine  the  fatal  issue. 

Hsemorrhages  may  take  place,  especially  if  the  nephritis  is  graftc 
upon  diphtheria,  typhoid  fever,  variola,  or  other  form  of  infectious  di 
ease.  Haemorrhages  into  the  eyes  have  been  observed,  but  are  uncon 
mon  in  acute  nephritis. 

Ansemia  is  gradually,  indeed  often  very  rapidly,  developed,  and  ma 
become  a  marked  feature  of  protracted  cases,  but  it  never  attains  tb 
high  grade  observed  in  chronic  diffuse  nephritis. 

Diagnosis. — The  development  of  a  decided  albuminuria,  the  urin 
also  containing  tube  casts,  blood  corpuscles  and  tubular  epithelium,  j 
diminution  in  the  quantity  of  urine,  and  a  history  of  exposure  to  cold 
or  of  convalescence  from  some  infectious  disease,  are  sufficient  data  for  i 
diagnosis.  The  albuminuria  which  attends  many  infectious  diseases 
must  not  be  taken  as  an  indication  of  a  distinct  nephritis,  for  it  improves 
as  the  disease  declines,  and  is  not  attended  by  dropsy,  bloody  urine,  oi 
any  of  the  characteristic  symptoms  of  an  active  nephritis,  but  the  possi 
bilities  of  the  development  of  such  a  process  under  these  circumstances 
must  be  remembered.  It  is  quite  common  in  typhoid  fever,  pneumonia 
and  in  the  late  stages  and  more  serious  forms  of  many  of  the  member 
of  the  specific  infectious  group. 

From  hsematuria  of  traumatic  origin  it  is  distinguished  by  the 
history  and  the  small  amount  of  albumin  present,  which  is  not  in  excess 
of  what  can  be  accounted  for  by  the  amount  of  blood.  Hsemorrhage  ol 
embolic  origin  is  associated  with  valvular  disease  of  the  heart,  is  sad* 
denly  developed  and  attended  by  chill,  vomiting,  etc. 

One  of  the  most  frequent  difficulties  is  differentiation  of  the  acute 
variety  of  diffuse  nephritis  from  the  subacute  aggravations  of  chronic 
nephritis.  The  difficulty  is  greater  when  a  satisfactory  history  cannot 
be  secured.  From  hsemoglobinuria  it  is  readily  distinguished  by  absence 
in  the  latter  affection  of  blood  corpuscles,  and  by  its  paroxysmal  nature. 
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Prognosis. — The  prognosis  of  acute  diflfuse  nephritis  is  good  if 
ent  treatment  is  adopted  early.  But  few  primary  cases  die.  Frerichs 
dered  that  two-thirds  of  the  well-developed  cases  of  acute  nephritis 
rered,  which,  according  to  my  experience,  is  much  too  large  a 
^lity.  Complete  recovery  is  more  likely  in  young  subjects.  Some 
me  the  chronic  form.  When  occurring  secondarily  to  septic  poison- 
extensive  burns,  or  any  of  the  more  serious  forms  of  infectious 
ise,  the  danger  is  considerable.  The  most  favorable  cases  are  those 
to  cold  and  damp. 

Death  may  result  from  oedema  of  the  lungs,  and  in  some  cases, 
rding  to  Sutton,  from  oedema  of  the  stomach  or  intestines,  causing 
iting  or  diarrhoea,  which  may  precipitate  collapse.  It  may  also  be 
to  inflammation  of  internal  organs  or  haemorrhage,  but  is  most 
ciently  from  uraemia. 

Treatment. — Perfect  rest  in  bed  should  be  insisted  upon  from  the 
nning  of  the  attack.  The  room  should  be  warm  rather  than  cool, 
all  exposure  of  the  surface  of  the  body,  especially  to  draughts  of  air, 
be  carefully  avoided.  This  pUn  preserves  and  increases  the  activity 
tie  skin,  and  in  corresponding  degree  relieves  the  kidneys.  The 
3ls  should  in  all  cases  be  kept  free,  if  necessary,  by  the  use  of  some 
le  water.  In  the  early  period  it  is  helpful  to  give  once  daily  a  bath 
bout  100°  F.  The  temperature  may  be  increased  with  advantage 
)me  cases  to  105°  F.  The  duration  of  the  bath  should  be  from  eight 
Fteen  or  twenty  minutes,  followed  by  quiet  rest  in  bed  closely  covered. 
I  sweating  is  to  be  carefully  avoided  in  all  stages,  as  it  results  in  a 
Live  increase  of  the  excrementitious  matters  in  the  blood.  Distilled 
^r  should  be  prescribed  freely  in  all  cases.  Dry  cupping  of  the  region 
he  kidneys  is  not  objectionable,  and  appears  in  some  instances  to  be 
)wed  by  good  results ;  the  cups  should  be  applied  daily  or  several 
es  in  the  course  of  each  day.  Milk  is  the  best  form  of  food,  and  maiy 
given  plain  or  shaken.  Buttermilk  is  often  acceptable,  and  whey 
y  be  advantageously  given  in  large  quantities.  If  ureemia  is  present 
imminent  it  is  best  to  avoid  animal  food,  even  broth.  Some  well- 
ked  farinaceous  foods  are  unobjectionable  and  afford  variety.  Solid 
d  should  be  judiciously  selected  and  given  only  in  small  quantities. 
e  hot,  dry  air-bath  may  be  employed  to  increase  skin  activity  when 
emia  is  present,  or  the  skin  inactive,  and  for  any  reason  it  is  deemed 
it  not  to  employ  the  general  bath.  A  tin-funnel  resembling  the  ear- 
mpet,  the  small  extremity  inserted  between  the  blankets,  which  should 
^elop  the  patient,  and  the  outer  expanded  portion  suspended  above  an 
Dhol  lamp,  is  convenient  for  this  purpose  and  can  be  readily  made  by 
f  tinner. 

In  all  cases  the  patient  should  remain  under  observation  until  the 
uinin  has  entirely  disappeared,  and  it  is  well  to  make  examinations 
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of  the  urine  at  intervals  of  a  few  weeks  during  the  succeeding 
months,  as  it  is  not  rare  for  the  evidences  of  nephritis  to  disappear  f 
time,  reappearing  and  persisting  as  a  chronic  state. 

During  convalescence  the  skin  must  be  kept  active  but  free  fi 
chill,  the  diet  should  be  general,  nutritious,  and  the  urine  kept  i 
bland  state  by  the  free  use  of  water. 

Aconite  proves  an  admirable  remedy  in  the  early  stage  of  &c 
diffuse  nephritis,  whether  the  case  is  secondary  to  scarlatina  or  to  ex] 
sure  to  cold  and  damp.  Its  action  is  in  the  direction  of  control  of  i 
hypersemia,  which  is  such  a  prominent  feature  of  this  aflTection. 
should  be  remembered  that  this  remedy  is  indicated  by  the  tense  son 
pulse,  cool  surface,  irritable  stomach  and  anxious  distressed  conditio 
occasionally  met  during  the  early  days,  as  well  as  by  the  houndii 
pulse,  hot  skin,  etc.  I  believe  there  is  sometimes  advantage  in  contin 
ing  aconite  even  after  fully  developed  inflammatory  change  calls  f< 
another  medicine,  for  the  reason  that  a  high  degree  of  hypersemia  oftc 
remains  a  feature  of  the  pathology  after  exudative  and  degeneratiA? 
changes  have  developed.  Twenty  drops  of  the  first  decimal  dilution  i 
four  ounces  of  water,  teaspoonful  doses  every  one  to  three  hours,  is  fo 
most  cases  a  satisfactory  dosage. 

In  the  early  stage,  young  children  especially  sometimes  presen 

k^  indications  for  belladonna  and  are  benefited  by  its  administration,  but  i 

ni  is  a  remedy  I  have  not  learned  to  trust  long.   Verairum  viride,  first  decimal 

I  dilution,  has  proven  useful  when  the  early  temperature  was  high,  the 

I  .  pulse  small  and  tense,  and  vomiting  troublesome. 

I:  The  author  has  for  years  taught  the  superlative  value  of  cantharides 

as  a  remedy  for  acute,  subacute,  and  chronic  diflFuse  nephritis.  While 
it  has  been  long  employed  by  homoeopathists,  no  one  has  forcibly  dem- 
onstrated its  value.  Of  late.  Ringer,  Lancereaux,  and  others  of  the  old 
school  have  testified  to  its  frequent  usefulness.  Those  who  give  this 
remedy  only  when  symptoms  of  bladder  irritability  are  present,  use  it 
but  infrequently,  their  presence,  however,  constitutes  a  strong  indication. 
It  is  interesting  to  note  that  it  presents  in  its  symptomatology  and  path- 
ological developments  all  of  the  essential  features  of  diffuse  nephritis. 
^^^H  The  dose  appears  to  be  of  considerable  importance.     While  I  have 

t  .^1  observed  good  results  from  the  use  of  dilutions,  I  prefer  to  give  drop 

doses  of  a  good  tincture,  from  three  to  six  or  eight  times  in  the  twenty- 
four  hours.  It  may  be  necessary  to  continue  its  administration  for  some 
time  in  protracted  cases. 

After  the  subsidence  of  the  initial  hyperaemia  I  have  found  rhua  toxi- 
codendron a  useful  medicine  in  cases  not  marked  by  dropsy.  The  specific 
action  of  this  remedy  upon  epithelial  surfaces  and  upon  connective 
tissue  led  to  its  use.  In  idiopathic  nephritis,  in  nephritis  clearly  attrib- 
utable to  exposure  to  cold  and  damp,  especially  when  brought  on  by 
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J  wet  during  a  cold  rain,  in  nephritis  ushered  in  by  much  pain 
back  and  general  soreness  or  aching,  and  also  in  some  cases  fol- 
;  upon  scarlatina  without  these  indicating  conditions,  rhus  has 
a  marked  ability  to  control  the  disease.  I  have  frequently  con- 
aconite  with  the  rhus,  giving  two  or  three  doses  daily.  As  in 
se  of  cantharides,  rhus  is  usually  most  effectual  when  given  in 
doses  of  the  tincture,  e.  g.,  ten  drops  to  four  ounces  of  water,  tea- 
Ful  doses  hourly. 

urpentint.  Of  this  medicine  I  cannot  speak  as  confidently  as  of 
cantharides  or  rhus,  as  my  experience  with  it  has  not  been  of  such 
xacter  as  to  encourage  me  to  consider  it  as  a  remedy  of  prime 
•tance.  Hughes,  who  has  theories  as  to  its  value,  considers  its 
il  action  to  be  upon  the  circulation  of  the  kidneys,  and  that 
Yy  bloody,  albuminous  urine  is  the  special  indication,  it  being  less 
[)le  to  cases  tending  to  urcemia.  This  observer  thinks  it  more  use- 
1  nephritis  dependent  upon  cold  than  when  resulting  from  scar- 
a. 

Apia  meUifica  is  a  very  popular  remedy  in  this  country  for  acute 
ritis  with  pronounced  dropsy,  from  which  symptom  it  often  affords 
f,  but  it  is  hardly  a  remedy  of  first  rank  as  opposed  to  the  disease  in 
Searle  considers  apium  vir.  preferable  to  the  alcoholic  prepara- 
I,  and  that  its  usefulness  is  limited  to  the  parenchymatous  form  of 
ht's  disease.  Like  apis,  arsenic  often  proves  useful  when  dropsy  is 
prominent  symptoqa,  but  it  is  better  suited  to  the  subacute  and 
nic  types,  and  is  especially  indicated  when  a  patient  grows  feeble, 
y,  and  breathless,  has  an  irritable,  weak  heart,  and  is  much  dis- 
ced, restless  and  anxious.  The  stomach  may  be  irritable  and  the 
us  cavities  contain  fluid.  While  arsenic  often  acts  well  in  the  dilu-. 
s,  I  have  been  much  impressed  by  results  obtained  from  drop  doses 
owler's  solution  repeated  from  four  to  eight  times  during  the  twenty- 
'  hours.  The  larger  doses  are  apparently  better  suited  to  highly 
tmic  and  refractory  cases.  When  acute  nephritis  is  persistent  and 
iing  to  assume  a  subacute  or  chronic  character,  mercuriua  corrosiws 
orthy  of  consideration.  I  have  found  it  best  suited  to  cases  in  which 
dropsy  has  subsided  or  Has  not  been  a  prominent  feature.  The 
ient  looks  wretched,  is  an»mic  and  short  of  breath,  the  urine  is  highly 
iminouS  and  frequently  voided.  Should  diarrhcea  with  colic  or 
ismus  attend,  the  indications  for  this  remedy  are  much  strengthened. 
s  best  administered  in  the  third  decimal  dilution  prepared  with  dis- 
jd  water.  Some  observers  strongly  advise  this  remedy  for  the  acute 
Lod  of  the  disesise,  bat  in  my  own  experience  it  has  seldom  been  use- 
in  cases  of  marked  intensity. 

J.  G.  Blackley  has  reported  some  favorable  experience  with  plum- 
i  carbonicum. 
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The  development  of  ursemic  symptoms  calls  for  a  general  revis 
of  the  treatment,  giving  attention  to  the  urine,  food,  bowels,  skin,  deg 
of  quiet,  etc.  Unless  contraindicated,  I  now  administer  ar^enite  of  cop 
in  the  second  or  third  decimal  trituration,  repeating  three-grain  powd 
every  one-half  to  two  hours  until  the  symptoms  subside.  Tliis  reme 
possesses  a  most  remarkable  influence  over  ursemic  convulsions,  ai 
have  determined  during  the  past  year.  In  quite  a  number  of  typi 
cases,  some  of  which  have  been  observed  by  other  practitioners  to  whc 
I  have  suggested  its  employment,  its  use  has  been  followed  by  dis£ 
pearance  of  the  convulsions  within  a  few  hours,  and  this,  too,  in  sor 
hopeless  cases  of  chronic  interstitial  nephritis.  The  improvement  h 
been  manifested  within  two  to  four  hours  in  most  of  these  cases.  Pri< 
to  using  the  arsenite  of  copper  I  gave  the  acetate  with  some  success,  h\ 
have  never  observed  such  rapid  and  unequivocal  action  from  any  oth< 
remedy.  OicuJta  has  helped  some  eases  when  there  was  twitching  i 
individual  muscles  without  general  convulsion.  The  narcotics,  esp< 
cially  hdladorma,  hyoscyamus  and  etrarrwnium^  may  be  called  for  ij 
unusual  cases.  Drury  strongly  commanded  opium.  Marcy  obtained 
good  results  from  cannabis  indica,  and  Hughes  suggests  carbolic  acid  a 
strikingly  homoeopathic  to  ursemic  coma.  I  know  little  practically  o 
these  remedies,  having  never  observed  striking  results  from  their  use 
The  same  may  be  stated  of  ammonium  carbonicum. 

For  inflammation  of  the  serous  membranes,  bryonia,  cantharis,  sciUitin 
and  m^curiua  corro9mL8  are  most  important. 

(Edema  of  the  lungs  is  treated  most  successfully  by  tartar  emetic  and 
occasionally  by  arsenicum  or  phoy>horU8. 

CEdema  of  the  gastro-intestinal  mucous  membrane  is  beneflted  by 
tartar  emetic,  arsenite  of  copper,  arsenicum  and  veratrum  album. 

In  protracted  cases  of  acute  nephritis  the  general  care  and  treatment 
is  identical  with  that  advised  for  chronic  difluse  nephritis. 

Colchicum,  chdidonium,  hdleborus  niger,  sabina  and  sciMay  all  possess 
pathological  and  clinical  evidence  in  their  favor  and  may  be  employed 
when  symptoms  suggest. 

CHRONIC  DIFFUSE  NEPHRITIS. 

Synonyms. — Chronic  parenchymatous  nephritis;  chronic  desqua- 
mative  nephritis ;  chronic  tubular  nephritis ;  chronic  catarrhal  nephritis; 
large  white  kidneys,  etc. 

Definition. — A  distinctively  inflammatory  affection  involving  pri- 
marily the  epithelium  of  the  tubules,  and  secondarily  the  interstitial 
tissue,  which  becomes  the  seat  of  nuclear  proliferation  with  ultimate 
contraction  and  reduction  in  size  of  the  organs. 

Etiology. — Fewer  cases  of  chronic  diffuse  nephritis  originate  in  the 
acute  affection  than  has  been  generally  supposed,  but  a  few  undoubtedly 
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L  this  manner.  In  some  cases  there  is  no  intermission  of  symp- 
hile  in  others  there  is  apparent  recovery  from  the  acute  affection 
cae.  Pregnancy  is  responsible  for  some,  and  scarlatina  for  more. 
;ted  exposure  to  cold  and  damp  originates  quite  a  percentage, 
ire  of  this  character  is  most  frequent  in  sailors  and  laborers  who 
luently  wet  by  cold  rain*  while  heated.  Some  observers  attribute 
al  influence  to  dampness  of  the  subsoil. 

lere  is  considerable  difference  of  opinion  in  reference  to  the  influ- 
l  malaria.  Some,  like  Bartels,  giving  it  high  rank  as  an  etiologi- 
tor,  while  Ralfe  and  others  consider  that  the  dampness  of  the  soil 
than  malarial  poisoning  is  the  cause.  The  same  doubts  exist  as 
influence  of  alcohol.  Ralfe  credits  beer  with  the  power  of  exciting 
ic  diS'use  nephritis.  A  variety  of  afifections  attended  by  chronic 
ration,  especially  tuberculosis,  syphilis,  and  chronic  abscess,  have 
t  positive  influence.  The  lardaceous  feature  is  frequently  associ- 
dth  these  cases. 

he  exciting  agent,  whatever  its  character  may  be,  acts  slowly  and 
tently,  exciting  the  earliest  changes  in  the  tubular  epithelium,  which 
ired  in  the  eflFort  at  excretion. 

lost  cases  develop  between  the  ages  of  twenty  and  forty  years. 

^ork  of  mind  and  body,  unhygienic  conditions,  and  excesses  of  all 

have   a  predisposipg  influence;   but  after  the  most  persi^nt 

b   it   must   be  confessed   that  it  is  often  impossible  to  specify  a 

tforbid  Anatomy. — ^The  anatomical  appearances  will  depend  upon 
tage  of  the  disease  in  which  the  organs  are  examined.  Before  con- 
ion  has  begun  the  kidneys  are  much  enlarged  and  present  a  light 
— large  white  kidney.  The  surface  may  show  a  yellowish  tint  or 
ottled.  The  kidneys  are  generally  doughy,  and  the  weight  eight  to 
r  even  twelve  or  more  ounces  each.  The  thin  capsule  is  but  slightly 
rent  and  strips  off  a  little  of  the  parenchyma  leaving  a  fairly  smooth 
ce,  upon  which  the  perilobular  capillaries  and  stellate  veins  are 
and  there  distinctly  outlined.  Mottling  is  due  to  the  juxtaposition 
reas  which  approximate  to  normal,  hsemorrhagic  extravasations, 
h  are  not  uncommon,  and  spots  of  a  yellowish  color. 
Sections  reveal  great  thickening  of  the  cortex,  even  to  two  or  three 
3  the  normal  diameter,  its  light  color  forming  a  marked  contrast 
e  dark-reddish  pyramids  which  present  a  less  degree  of  swelling. 
The  microscope  reveals  dilated  tubules  stufifed  with  epithelium  in 
ms  stages  of  granular  and  fatty  degeneration,  and  with  epithelial 
is  and  fat-drops.  In  some  specimens  many  of  the  tubules  may  be 
[  with  globules  of  fat  recognized  by  a  yellowish  tint,  and  in  others 
fttty  change  may  be  general.  Why  some  nephritic  kidneys  contain 
uch  more  fat  than  others  is  not  apparent.    The  convoluted  tubes, 
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especially,  may  be  distended  by  desquamated  epithelium,  this  condii 
being  the  particular  cause  of  the  thickening  of  the  cortex.     In  the 
stage  many  tubules  may  be  emptied  of  their  contents  and    rem 
empty.    The  tubules  also  contain  casts  of  various  sorts,  especially 
granular,  fatty,  and  waxy  varieties.    Some  may  contain  corpuscles, 
few  tubules  may  be  observed  free  from  dilatation  or  marked  changes 
the  cellular  contents. 

The  bloodvessels  of  the  cortex  manifest  much  the  same  alteratic 
described  as  occurring  in  the  acute  variety,  i.  6.,  nuclear  proliferation 
the  capillaries  of  the  tufts,  also  in  the  glomerular  and  capsular  epiti 
lium.  The  intima  of  the  minute  arteries,  particularly  that  of  the  affi 
ent  vessels,  is  in  a  state  of  hyaline  degeneration,  their  muscular  co 
hypertrophied,  and  the  lumen  increased  as  the  result  of  ohstructu 
incident  to  the  changes  in  the  glomeruli.  The  accumulation  of  cc 
elements  around  the  glomeruli  and  the  thickening  of  the  capsule  ser 
ously  impair  the  function  of  these  bodies.  The  vessels  between  th 
tubules  contain  little  blood,  giving  to  the  kidney  its  pale  appearance 
This  is  the  result  of  compression  by  the  distended  tubules. 

Under  the  stimulus  of  the  continued  hypersemia  the  interstitia 
tissue  undergoes  hyperplasia.  It  also  contains  an  albuminous  exudat 
and  leucocytes.  These  changes  are  closely  related  to  the  duration  of  th( 
dise^e. 

The  malpighian  pyramids  present  little  of  importance  in  the  direc 
tion  of  morbid  change.  Their  epithelium  is  often  in  some  degree  oi 
granular  or  fatty  degeneration,  and  waxy  plugs  may  occupy  their  lumen, 
as  well  as  epithelial  debris  from  above. 

If  the  progress  of  the  disease  is  favorable  the  intertubular  swelling 
diminishes,  desquamated  cellular  elements  and  debris  are  removed,  and 
much  of  the  fat  is  possibly  absorbed.    The  epithelium  is  in  a  measure 
restored  by  the  proliferating  endothelium  (see  author's  paper  Trans. 
Hom.  State  Med.  Soc.  of  Penna.,  1882,  page  317),  a  comparative  recovery 
thus  taking  place.    A  perfect  restoration  of  the  organs  cannot  result,  as 
some  degree  of  change  in  the  connective  tissue,  tubules,  minute  blood- 
vessels and  capillaries,  remains  permanently.  In  a  case  which  practically 
recovered,  but  remained  under  my  observation  for  nine  years,  death 
occurring  suddenly  from  cerebral  hcemorrhage,  there  was  slight  general 
enlargement  of  the  kidneys,  increase  of  intertubular  tissue,  some  of  the 
tubules  contained  hyaline  casts,  and  the  epithelia  were  slightly  granular. 
Slight  hyperplastic  and  atrophic  changes  were  also  manifest  in  many  of 
the  glomeruli. 

An  unfavorable  course  leads  to  continued  increase  of  connective 
tissue,  followed  ultimately  by  contraction  and  nodulation  of  the  organ. 
The  capsule  thickens,  and  when  stripped  from  the  kidney  brings  frag- 
ments of  the  parenchyma  with  it.    The  kidney  retains  its  pale  color  for 
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J,  gradually  changing  to  a  reddish-brown  if  the  disease  is  greatly 
Lcted,  section  reveals  a  toughened  organ,  which  may  contain  cysts. 
l1  result  is  usually  reached  during  the  stage  of  enlargement, 
'he  microscope  exhibits  tubules  irregularly  dilated,  thickened  and 
1  i^rith  degenerate  epithelia  and  fat.  Some  are  but  little  altered, 
aalpighian  bodies  are  in  various  degrees  of  atrophy,  some  of  them 

converted  into  mere  knots  of  fibrous  tissue,  surrounded  by  the 
lously  thickened  capsule,  while  a  few  are  approximately  normal. 
e  advanced  stage  of  contraction  the  condition  cannot  in  all  cases 
scriminated  with  certainty  from  chronic  interstitial  nephritis  if 
Lion  is  limited  to  the  morbid  anatomy  only.  It  does  riot,  however, 
op  the  typical  granular  appearance  of  the  former  affection,  nor  is 
rgan  often  reduced  to  the  size  of  the  normal  kidney, 
rhe  supervention  of  waxy  degeneration  upon  chronic  diffuse 
ritis  is  not  uncommon.  The  peculiar  features  of  this  process  are 
■ibed  in  the  section  upon  lardaceous  disease  of  the  kidney,  and  will 
be  repeated  in  this  place.  It  is  attributed  to  the  protracted  albu- 
iria,  which  proves  a  great  drain  upon  the  patient.  It  is  recognized 
le  characteristic  reaction  developed  upon  the  application  of  iodine 
B  416). 

Symptoms. — The  symptomatology  is  much  the  same  as  that  attend- 
the  acute  variety,  differing  chiefly  in  the  more  insidious  develop- 
t,  the  greater  prominence  of  ansemia,  the  absence  from  the  urine  of 
d  in  quantity,  and  a  lessened  tendency  to  ursemia. 
Dropsy  is  probably  the  symptom  which  most  frequently  leads  to  the 
ction  of  the  disease.  In  the  early  stage  it  is  no  more  than  a  little 
ma  of  the  loose  connective  tissue  about  the  eyes,  and  often  observed 
f  after  recumbency,  or  it  develops  about  the  ankles  after  the  patient 
moved  about  a  few  hours,  or  it  may  be  observed  in  the  tissues  of  the 
omen,  oftener  about  the  hips  after  recumbency,  or  it  may  appear  in 
ind  which  has  been  dependent,  or  in  which  the  circulation  has  been 
urbed  by  a  little  pressure.  Wherever  it  begins  the  dropsy  gradually 
eases,  involving  the  subcutaneous  tissue,  first  of  the  lower  extremi- 

and  later  of  the  body,  scrotum  and  upper  extremities.  Effusions 
)  the  serous  cavities  occur  in  a  few  cases,  usually  after  full  develop- 
it  of  the  disease.  The  extent  and  rapidity  of  development  depends 
n  the  degree  of  activity  of  the  renal  inflammation.  When  the  effu- 
i  is  excessive,  the  skin  suffers  in  its  nutrition,  which  may  result  in 
ture  with  free  discharge  of  the  accumulated  fluid,  or  in  inflammatory 
gangrenous  processes. 

Emaciation  progresses  steadily,  but  its  degree  or  even  existence  is 
}uently  not  appreciated  until  the  disappearance  of  the  dropsy. 

Anaemia  is  a  prominent  feature  in  typical  cases,  and  in  association 
h  debility  may  be  the  first  development  to  call  attention  to  the  condition 


Digitized  by 


Goo 


'gl 


396  CHRONIC  DIFFUSE  NEPHRITIS. 

of  the  patient.  It  is  not  invariably  present,  however,  as  shown  by  a  c 
recently  under  my  care  at  the  Hahnemann  Hospital,  the  patient  dyi 
suddenly  of  cerebral  haemorrhage.  His  previous  condition  h&d  be 
one  of  cardio-vascular  sclerosis  associated  with  slight  albuminuria  ai 
granular  and  fatty  casts.  The  urine  was  voided  frequently,  and  the 
was  an  absence  of  decided  anaemia  or  dropsy.  The  autopsy  reveals 
kidneys  of  the  large  white  variety  and  the  remnants  of  previous  hsemo 
rhages  into  the  brain. 

The  gastro-intestinal  tract  is  usually  disturbed,  the  appetite  beii: 
poor,  the  tongue  coated,  sometimes  denuded.  Nausea  and  vomiting  ai 
common.  The  latter  symptoms  may  result  from  catarrh  of  the  gastn 
mucous  membrane,  from  irritation  of  the  nerve  centres  by  retaine 
excrementitious  matters,  and,  therefore,  ursemic  in  character,  or  t 
oedema  of  the  gastric  mucous  membrane.  In  the  latter  form  the  voniite< 
matters  are  often  quite  thin  and  copious.  In  the  ursemic  variety  tin 
vomiting  is  more  apt  to  occur  in  the  early  morning. 

Uraemia  is  a  much  less  prominent  feature  of  chronic  than  of  acute 
diffuse  nephritis,  but  if  life  is  preserved  until  atrophy  of  the  kidneys  has 
occurred  it  may  develop  in  its  typical  form.  In  the  earlier  period  ol 
the  disease  it  is  often  associated  with  extreme  anasarca,  and  more  par- 
ticularly when  the  pulmonary  tissue  is  oedematous.  The  relative  infre- 
quency  of  ursemic  manifestations  is  due  in  part,  as  pointed  out  by 
Bartels,  to  lessened  development  of  urea  and  also  to  the  relief  afforded 
by  the  abstraction  of  so  large  an  amount  of  this  substance  from  the  blood 
by  the  dropsical  fluid.  The  various  affections  of  the  eyes,  notably 
retinitis  albuminurica  and  amaurosis,  are  seldom  met  before  the  stage  of 
atrophy,  at  which  period  they  are  quite  common. 

The  organs  of  the  thorax  are  frequently  involved.  (Edema  of  the 
lungs  and  the  various  inflammatory  affections,  viz.,  bronchitis,  pneu- 
monia, pleurisy,  pericarditis  and  endocarditis,  are  common  developments 
of  aggravated  cases.  Asthmatic  symptoms  have  been  observed.  Effu- 
sions into  the  pleural  sac,  if  rapidly  developed,  cause  much  dyspncea. 

Urine.  This  secretion  is  generally  diminished  from  one-fourth  to 
one-half  its  normal  quantity.  I  have  met  with  a  number  of  well-marked 
cases,  however,  in  which  the  amount  of  urine  was  ^ot  reduced  or  but 
slightly  so.  In  some  of  these  the  diagnosis  has  been  corroborated  by 
autopsy.  The  amount  of  urine  fluctuates  considerably  from  day  to  day, 
and  with  the  development  of  the  stage  of  contraction  may  equal  or  much 
exceed  the  normal. 

The  specific  gravity  is  usually  subnormal,  unless  the  quantity  of 
urine  is  much  reduced,  when  it  may  exceed  the  normal  gravity  by  reason 
of  its  concentration.  The  color  is  variable,  being  generally  increased. 
It  may  be  lighter  than  normal,  or  of  a  dark-reddish  or  brownish  color. 
The  large  amount  of  sedimentary  matter  usually  present,  consisting  of 
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elium,  tube  casts,  granular  matter,  pus  cells,  etc.,  impairs  the 
parency.     It  foams  easily  if  shaken. 

Albumin  is  present  in  large  quantities  in  most  cases.  Two  per  cent. 
I  uncommon  and  3  or  4  per  cent,  is  frequently  met.  It  is  subject  to 
:ed  fluctuations  in  quantity.  The  amount  of  albumin  bears  a  close 
Lonship  to  the  severity  of  the  disease ;  indeed,  the  progress  of  chronic 
se  nephritis  m^iy  be  fairly  judged  of  by  daily  estimates  of  the 
loss  of  albumin  for  the  twenty-four  hours.  It  is  essential  for  this 
>ose  to  test  only  specimens  taken  from  a  collection  for  the  twenty- 
hours.  In  the  late  stages  of  the  disease  the  loss  of  albumin  is  much 
iuished. 

The  urinary  solids^  especially  urea,  are  reduced.  It  is  important  to 
ember  that  highly  albuminous  urine  may  have  a  low  specific  gravity 
to  reduction  in  solids. 

Microscopical  Appearances.  The  tube  casts  are  present  in  abund- 
^,  and  are  of  a  most  varied  character.  The  dark  broad  granular 
iety  is  most  common,  and  hardly  less  important  are  broad  hyaline 
waxy  moulds  containing  a  little  fat  or  epithelial  d6bris.  In  the 
ly  stage  narrow  hyaline  casts  are  common.  The  number  of  casts 
reases  with  the  progress  of  the  disease,  and,  like  the  albumin,  suggests 
progressiveness.  Leucocytes  are  always  present,  sometimes  in  large 
tnbers. 

Closely  related  to  the  lesion  of  the  kidneys  are  the  changes  present 
the  heart  and  bloodvessels.  These  are  usually  coincident  with  con- 
ation of  the  kidneys,  therefore  a  feature  of  the  second  stage.  Their 
ture  is  fully  described  in  the  section  upon  chronic  interstitial  nephritis, 
association  with  which  aflfection  they  occur  so  much  more  frequently. 
the  first  stage  the  heart's  impulse  is  enfeebled  and  the  frequency  of 
i  pulse  increased.  It  is  compressible  and  often  weak,  but  with  the 
velopment  of  cardio- vascular  changes  the  impulse  becomes  stronger,  is 
pressed  and  carried  somewhat  to  the  left,  suggestive  of  left  ventricular 
pertrophy.    The  arterial  tension  is  also  increased. 

Diagnosis. — A  history  of  acute  nephritis,  of  exposure  to  cold  and 
imp,  pregnancy,  some  disease  likely  to  excite  a  chronic  nephritis, 
>tably  scarlatina,  diphtheria,  etc.,  in  association  with  dropsy,  anaemia, 
ibility,  highly  albuminous  and  scanty  urine  containing  broad  casts  of  a 
irk  granular,  fatty  or  waxy  character,  constitute  a  group  highly  charac- 
ristic  of  the  stage  of  enlargement.  With  a  knowledge  of  such  a  history' 
le  diagnosis  of  the  stage  of  contraction  is  easy,  but  ^thout  it  one  can- 
ot  always  differentiate  between  chronic  diffuse  nephritis  in  its  late  stage 
nd  chronic  interstitial  nephritis.  The  smaller  the  quantity  of  urine, 
le  greater  the  number  and  variety  of  casts,  and  the  greater  the  amount 
f  albumin  present,  as  well  as  the  lesser  prominence  of  the  cardio-vas- 
ular  changes,  the  more  likely  is  the  condition  one  of  chronic  diffuse 
lephritis. 
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From  the  amyloid  kidney  chronic  diflfuse  nephritis  is  often  dis 
guished  with  difficulty.  They  are  often  associated.  Conditions  sue! 
enlargement  of  the  spleen  and  liver,  diarrhoea  and  a  history  of  a  sup 
rative  process,  which  together  have  been  considered  as  strongly  indi 
tive  of  amyloid  disease,  have  been  recently  shown  to  be  not  uncomzi] 
in  chronic  diflfuse  nephritis,  thus  limiting  what  have  been  considered 
important  diflferential  features.  In  amyloid  disease  of  the  kidney  there 
less  dropsy,  which,  as  a  result  of  the  coincident  involvement  of  the  li\ 
and  spleen,  is  prominently  abdominal.  The  casts  are  less  plentifi 
hyaline,  fatty  and  smaller  than  in  chronic  diflfuse  nephritis.  Acoordii 
to  Senator's  observations,  the  urine  contains  a  larger  percentage  of  globi 
lin  than  is  present  in  any  other  aflfection. 

In  cyanotic  induration  of  the  kidneys  there  is  less  albumin  in  tt 
urine,  which  fliuid  is  dark  in  color,  scanty,  and  contains  narrow  hyalir 
casts.  The  attending  dropsy  is  less  severe  and  greater  in  the  lowe 
extremities  and  in  the  peritoneal  cavity, 

Intermittent  or  cyclic  albuminuria  can  hardly  be  mistaken  fo 
chronic  diflfuse  nephritis  on  account  of  the  rapid  fliuctuations  in  tin 
amount  of  albumin,  even  during  a  period  of  a  few  hours,  and  also  oi 
account  of  the  absence  of  dropsy  or  of  a  degree  of  anaemia  and  dehility 
related  to  the  quantity  of  albumin;  also  in  temporary  albuminuria; 
according  to  Broadbent,  the  left  ventricle  sounds  are  short  and  weak 
and  the  apex  beat  feeble,  while  the  action  of  the  right  ventricle  is  power- 
ful, elevating  the  costal  cartilages  and  emitting  a  loud  sound. 

Prognosis. — An  unfavorable  prognosis  is  given  by  nearly  all 
observers.  I  have  notes,  however,  of  several  perfectly  typical  cases  which 
have  apparently  entirely  recovered.  Whether  complete  restoration  of 
the  kidney  to  its  normal  anatomical  condition  is  ever  possible  in  a  well- 
developed  case  may  well  be  doubted,  but  it  must  be  granted  that  all 
symptoms  of  a  kidney  lesion  and  of  ill  health  may  disappear  in  some 
instances  of  chronic  diflfuse  nephritis.  Securing  such  a  result  requires 
not  only  able  treatment,  but  intelligent  and  conscientious  co-operation 
on  the  part  of  the  patient,  and  very  often  the  pecuniary  ability  to  secure 
perfect  rest  or  suitable  changes  of  climate.  Temporary  arrest  is  quite 
common.  A  large  percentage  of  all  cases  terminate  fatally  within  eight-* 
een  to  thirty  months,  and  often  in  from  six  to  twelve  months.  If  suc- 
cumbing to  the  intensity  of  the  first  stage  life  is  not  often  prolonged 
more  than  from  six  to  nine  months.  If  the  stage  of  contraction  is 
reached,  there  may  be  a  general  improvement,  which  for  a  time  encour 
ages  in  the  patient  a  hope  of  recovery,  but  dropsy  is  ultimately  re-estab- 
lished, or  inflammation  of  serous  membranes,  cerebral  haemorrhage, 
uraemia  or  other  developments  associated  with  the  atrophic  kidney,  pre- 
cipitate an  unfavorable  termination. 

In  the  stage  of  enlargement,  an  increase  in  the  quantity  of  urine,  a 
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■ate  degree  of  dropsy,  and  quantity  of  albumin  in  the  urine,  and  a 
te  cause,  e.g.^  one  of  the  specific  diseases,  are  favorable  indications, 
ipervention  of  evidences  of  amyloid  degeneration  renders  the  prog- 
luost  unfavorable.  (Edema  of  the  lungs  or  glottis,  pneumonia  and 
Lsy,  are  all  dangerous  complications.  When  occurring  in  syphil- 
L  favorable  result  often  follows  upon  antisyphilitic  medication,  and 
\y  good  consequences  result  from  surgical  treatment  of  chronic 
1  rating  foci. 

rreatment. — Rest  in  bed  is  requisite  during  the  period  of  greatest 
ity  of  the  disease.  With  improvement  the  patient  may  be  dressed 
.  portion  of  the  day,  and  later,  walk  a  little  in  the  open  air.    Too 

confinement  favors  the  development  of  anaemia  and  debility ;  the 
idant  must  therefore  be  alive  to  this  question,  treating  each  case  in  this 
3ct  upon  its  indications.  The  degree  of  rest  required  must  be  deter- 
ed  naainly  by  the  influence  of  exercise  upon  the  dropsy  and  quan- 
of  albumin  in  the  urine.  If  progress  is  not  satisfactory,  and  the 
ent's  finances  will  permit,  a  residence  in  a  warm,  equable  climate 
ng  the  cold  and  changeable  months  of  the  year  should  be  recom- 
ided.  Whether  in  bed  or  in  the  open  air,  the  skin  should  be  most 
fully  protected  by  wool  underclothing,  and  its  activity  stimulated 
neans  of  frequent  warm  baths'at  bedtime,  and  during  convalescence, 
iA  cool  sponge  baths  each  morning  followed  by  vigorous  friction. 

The  question  of  proper  food  for  these  patients  has  excited  much 
lussion,  with  the  result  of  an  expression  of  most  diverse  views.  Some 
)mmend  a  milk  or  farinaceous  diet,  others  an  exclusion  of  nitroge- 
is  food,  especially  of  red  meats,  while  the  most  recent  discussions 
gest  the  inadvisability  of  employing  these  theoretical  dietaries.  The 
ervations  of  Hale  White  indicate  the  superiority  of  full  over  limited 
t,  and  my  experience  has  satisfied  me  of  their  correctness,  but  of  the 
dvisability  of  giving  meat  to  many  patients,  or  in  moderate  quan- 
es.  Upon  full  diet  the  urine  is  freer,  the  excretion  of  solid  matter 
iater,  the  quantity  of  albumin  in  the  urine  less,  and  the  general  con- 
iou  of  the  patient  better  than  when  a  limited  diet  is  employed.  The 
)st  successful  method  appears  to  be  a  regulation  of  the  food  taken  by 
i  results  of  urinary  analysis  and  the  nutritive  peculiarities  of  the 
dent.  All  meals  should  be  small  and  frequently  repeated.  When 
?er  is  a  marked  symptom,  gastro-intestinal  disturbance  prominent,  or 
Eemia  present,  a  liquid  and  very  simple  diet  of  a  non-nitrogenous 
aracter  is  advisable. 

For  the  relief  of  the  dropsy,  stimulation  of  the  kidneys,  and  conse- 
lent  elimination  of  impurities  from  the  blood,  the  warm  bath  is  most 
luable.  I  have  found  this  more  often  satisfactory  than  hot,  dry-air 
iths  or  hot  packs.  They  should  be  repeated  every  twenty-four  to 
venty-two  hours,  but  not  continued  for  too  long  a  period  of  time. 
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The  duration  of  each  bath  should  be  from  ten  to  twenty  mini 
but  this  may  be  sometimes  extended  to  thirty  minutes  with,  stdvant 
The  night  following  the  employment  of  the  bath  the  urine  is  ofte 
much  increased  in  quantity  as  to  attract  the  patient's  attention.  I 
not  uncommon  for  the  amount  to  be  doubled.  The  temperature  of 
bath  in  the  beginning  should  be  such  as  to  be  entirely  pleasurabl 
the  patient,  then  gradually  increased  to  105°  F.,  and  occasionally  I 
higher  point.  Upon  the  completion  of  the  bath  the  patient  should 
enveloped  in  warm  blankets  and  kept  warm,  but  profuse  sweating  h 
be  avoided.  The  frequency,  duration  and  temperature  of  the  bath  in 
be  determined  by  observation  of  the  individual  case.  Judiciously  e 
ployed,  I  have  not  found  this  agent  exercising  a  depressing  influen 
quite  the  contrary.  The  hot-air  bath  may  prove  more  convenient, 
method  of  use  being  detailed  on  page  389. 

The  use  of  jaborandi  or  its  product,  pilocarpine,  is  very  general,  b 
results  have  not  commended  them  to  me.  When  dropsy  is  great  ai 
obstinately  persists,  it  is  often  necessary  to  employ  capillary  drainage  < 
diuretics,  the  most  important  being  the  officinal  infusion  of  digitalis  < 
apocynum  cannainnum.  If  these  are  employed  the  doses  should  not  excee 
twenty  to  thirty  minims  at  first.  They  should  be  repeated  every  thn 
hours,  the  quantity  taken  being  gradually  increased  until  a  satisfactor 
result  is  attained.  A  very  gradual  development  and  continuation  c 
their  influence  is  preferable. 

In  the  earlier  period  of  chronic  diflfuse  nephritis  (large  white  kidnej 
the  same  medicines  and  general  treatment  which  were  indicated  fo: 
acute  diflfuse  nephritis  are  applicable,  particularly  cantharis  and  mercuriiu 
corrosivibsi.  Cantharis  is  even  more  valuable  in  this  stage  (which  is  ofler 
an  advanced  period  of  acute  nephritis)  than  during  the  intense  hyper- 
semia  which  marks  the  acute  form.  I  have  observed  most  positive  influ- 
ence over  the  disease  in  a  number  of  cases,  ultimating  in  apparent  cure. 
Scanty,  highly  albuminous  urine,  micturition  being  frequent  and  pain- 
ful or  not,  general  dropsy  and  not  much  irritability  of  stomach,  are  the 
conditions  calling  for  this  remedy.  They  are  the  prominent  symptoms 
of  the  average  case.  It  is  important  to  employ  a  good  preparation,  as 
failure  is  often  due  to  inattention  to  this  point.  The  lower  dilutions 
often  succeed,  but  I  prefer  the  tincture  administered  in  drop-doses  and 
repeated  from  three  to  ten  times  during  the  twenty-four  hours.  It  is 
best  to  begin  with  small  doses  and  increase  only  as  required. 

If  cantharis  is  insufficient  mercurius  cor.  should  be  administered, 
unless  good  reasons  exist  for  selecting  another  medicine.  It  appears  to 
have  less  eflTect  upon  the  dropsy  than  cantharis,  but  often  gives  admirabJe 
results  after  the  dropsy  and  more  acute  general  symptoms  have  subsided, 
the  urine  remaining  highly  albuminous  and  rather  scanty.  Ansemia, 
gastro-enteric  or  bladder  irritation  and  a  history  of  syphilis,  emphasize 
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selection.  The  third  decimal  dilution  may  be  given  in  doses  of  one 
bwo  drops  every  three  or  four  hours. 

Chlorate  of  potash  has  proven  of  service  in  rapidly  progressive  cases 
h  a  high  degree  of  anaemia.  The  patient  is  pale,  breathless  and  has 
leh  palpitation.  The  urine  is  scanty,  highly  albuminous  and  may 
itain  blood  cells.  This  remedy  is  thoroughly  homoeopathic  to  the 
Ion  of  the  kidneys,  but  for  some  reason  has  never  claimed  much 
sntion  as  a  remedy  for  Bright's  disease.  It  often  exercises  a  prompt 
luence  over  the  amount  of  albumin  and  the  other  urinary  evidences  of 
ivity  of  the  lesion.  I  have  employed  it  in  triturations  from  the 
it  to  the  third  decimal. 

Iodide  of  potassium  is  the  remedy  of  first  importance  for  cases  developed 
311  a  syphilitic  soil,  and  should  not  be  overlooked  in  any  case  which 
>ves  refractory,  and  never  if  a  history  of  syphilis  can  be  secured.  If 
lide  of  potassium  appears  indicated,  it  should  not  be  discarded  as  use- 
s  until  it  has  been  given  in  doses  of  ten  grains  several  times  daily.  The 
oride  of  gold  is  often  of  benefit  for  the  same  class  of  cases,  and  may  be 
isidered  if  the  former  remedy  fails. 

Arsenic  is  indicated  when  there  is  much  dropsy  with  involvement 
the  serous  cavities,  antemia  and  gastro-intestinal  irritation.  Its 
ministration  is  based  in  most  cases  upon  the  well-established  general 
mptoms  of  this  medicine,  viz.,  restlessness,  anxiety,  thirst,  dyspnoea, 
^ht  aggravation  with  necessity  to  lie  with  the  head  high,  etc.  Apis  is 
Dietimes  serviceable  for  the  dropsy,  lessens  the  quantity  of  albumin, 
id  may  favorably  influence  the  course  of  the  disease  for  a  time. 

Phosphorus  is  applicable  when  fatty  casts  appear  in  the  urine,  and 
ere  are  other  evidences  of  fatty  degeneration  of  the  kidney. 

The  aneemia  may  be  of  such  high  grade  as  to  call  for  especial  atten- 
}n,  and  is  then  frequently  benefited  hy  ferrum  phos.^ferrum  tod.,  tincture 
'  the  chloride  of  iroriy  or  Flint's  pill  (which  is  based  upon  the  com- 
osition  of  the  blood). 

With  protraction  of  the  disease  and  increasing  interstitial  changes 
le  symptoms  approximate  in  character  to  those  of  chronic  interstitial 
ephritis,  and  require  the  same  general  treatment  and  medicines. 

CHRONIC  INTERSTmAL  NEPHRITIS. 

Synonyms. — Gouty  kidney;  diflfuse  chronic  interstitial  nephritis; 
irrhosis  of  the  kidneys;  red  granular  atrophy;  granular  degeneration; 
ithaemic  nephritis,  etc. 

Definition. — The  contracted  kidney  may  constitute  a  late  stage  of 
hronic  diffuse  nephritis  (secondary  contraction),  appearing  as  a  pale 
ranular  organ ;  or,  as  shown  by  Gull  and  Sutton,  it  may  follow  upon 
rterio-capillary  fibrosis,  but  the  form  here  considered  is  a  primary 
Xerosis  of  the  kidneys,  which  is  essentially  an  independent  afiection. 
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although  it  may  be  associated  with  general  vascular  degeneration. 
appears  closely  related  (etiologically)  to  emphysema,  hepatic  cirrh< 
endocarditis,  etc.,  and  is  closely  allied  anatomically  to  the  senile  kidj 

Etiology. — Gout.  In  a  large  percentage  of  cases  it  is  possibl 
relate  this  form  of  nephritis  to  the  influence  of  gout,  the  term  "  go 
kidney,"  applied  by  Todd,  being  the  most  popular  appellation.  1 
form  of  nephritis  is  probably  always  chronic,  Virchow  stating  that 
has  never  met  an  acute  nephritis  which  could  by  reason  of  the  presei 
of  uratic  deposit  be  attributed  to  gout.  Sooner  or  later  most  subjects 
gout  develop  interstitial  nephritis,  due  to  the  accumulation  in  the  blc 
and  excretion  by  the  kidneys  of  uric  acid  and  its  compounds.  TJ 
frequent  association  of  gout  with  granular  kidney  has  led  to  a  too  pre^ 
lent  idea  that  this  form  of  nephritis  is  always  gouty,  whereas  there  is  : 
essential  connection  between  them,  many  persons  halving  normal  kidne 
in  spite  of  typical  attacks  of  gout,  while  others  who  have  never  mar 
fested  any  symptoms  of  that  afifection  die  of  interstitial  nephritis.  Urat 
deposits  in  the  terminal  metatarso-phalangeal  articulations  are  qui 
constant  in  the  victims  of  this  form  of  nephritis,  but  typical  gouty  man 
festations  are  exceptional.  Both,  however,  result  from  the  irritant  infli 
ence  of  uric  acid. 

Lead  is  accountable  for  many  cases,  which  was  first  observed  b 
Oliver  among  workers  in  lead ;  this  observer  also  producing  acute  aw 
subacute  nephritis  by  the  administration  of  large  doses  of  that  mineral 
Dickinson  believes  that  fully  50  per  cent,  of  all  workers  in  lead  die  oi 
granular  kidney,  and  Garrod  has  shown  that  lead  poisoning  favors  th( 
development  of  gout,  that  persons  who  have  an  hereditary  title  to  goui 
are  exceedingly  susceptible  to  the  influence  of  lead,  and,  experimentally 
that  lead  lessens  the  excretion  of  uric  acid.  Whether  the  nephritis  is 
the  result  of  the  direct  influence  of  lead,  or  to  an  intermediate  gout,  is 
not  determined. 

Chronic  alcoholism  is  placed  at  the  head  of  the  causes  of  this  form  oi 
Bright's  disease  by  Grainger  Stewart,  and  Striimpell  states  that  it  is  often 
to  be  regarded  as  the  most  probable  cause  of  renal  contraction,  especially 
in  persons  who  have  lived  well  and  have  become  corpulent.  My  per- 
sonal observation  is  opposed  to  placing  alcohol  in  so  prominent  a  posi- 
tion ;  in  truth,  the  influence  of  this  agent  in  the  production  of  nephritis 
is  very  generally  considered  to  be  much  less  important  than  formerly. 
Perhaps  phjrsiological  observations  which  have  indicated  the  destruction 
of  alcohol  before  it  reaches  the  kidneys  have  had  too  much  influence  ia 
moulding  opinion  upon  this  subject,  for  alcohol,  like  lead,  may  exercise 
its  injurious  influence  through  the  development  of  gout,  or  irritating 
products  of  some  kind  which  injure  the  kidney  in  its  attempt  at  excretion. 
The  influence  of  this  agent  in  the  production  of  cirrhosis  of  the  liver  is 
well  determined,  but  in  its  transit  through  the  heart  and  lungs  undoubt- 


Digitized  by 


Google 


CHRONIC  INTERSTITIAL  NEPHRITIS. 


403 


nost  of  the  alcohol  is  oxidized,  and  it  seems  highly  probable  that  it 
y  in  persons  who  use  large  quantities  of  alcohol  that  a  sufficient 
lit  reaches  the  kidneys  to  enable  it  to  act  with  that  degree  of  intensity 
red  to  excite  degenerative  changes. 

have  bfeen  strongly  impressed  by  the  influence  of  heredity,  Dick- 
's report  of  eighteen  cases  developing  in  one  family  during  three 
'ations,  with  strong  evidence  that  the  disease  had  existed  for  genera- 

before,  is  the  most  remarkable  publication  upon  this  subject.  I 
observed  the  prevalence  of  interstitial  nephritis  among  the  children 
trents  advanced  in  years  and  free  from  any  evidence  of  the  disease, 
family  under  my  care  for  twenty  years  all  of  the  children,  five  in 
ber,  the  youngest  of  whom  is  now  thirty-eight  years  of  age,  suflfer 

or  have  died  of  contracted  kidneys.  Of  those  who  are  living,  one 
bad  albuminous  urine  and  a  predominance  of  hyaline  casts  for  many 
s  and  suffers  from  severe  headaches  and  frequent  attacks  of  gout ;  a 
ad  complains  of  little  but  headache  and  debility,  but  has  hadalbu- 
uria  and  tube  casts  in  his  urine  for  several  years;  the  third  has  a 
e  of  especially  light  gravity,  and  occasional  albuminuria,  but  few 
s.     This  is  not  an  extreme  example. 

The  hurry  and  worry  of  business  life,  as  well  as  mental  anxiety  devel- 
i  from  any  cause,  is  an  important  factor.  Fully  two-thirds  of  some 
ups  of  cases  have  been,  by  different  observers,  attributed  to  this 
se.  This  factor  has  been  associated  with  lithsemia  or  well-defined 
Lt  in  the  majority  of  my  cases. 

Infectious  agencies  may  develop  cirrhotic  kidneys,  especially  those 
cific  to  scarlatina,  rheumatic  fever,  malaria,  and  syphilis.  In  acute 
actions,  slight  acute  nephritic  changes  are  developed  which  subside, 

may  not  disappear,  becoming  finally  established  as  chronic  pro- 
ses. The  persistence  is  undoubtedly  due  to  a  gouty  diathesis,  syph- 
,  exposure  to  cold,  overwork,  or  other  unfavorable  influences.  As  to 
ether  the  irritating  factor  in  such  instances  is  parasitic  or  chemico- 
ic  is  not  determined.  Great  stress  is  placed  on  syphilis  as  a  cause  of 
erstitial  nephritis  by  some  authors,  greater  indeed  than  seems  justified 
the  facts  within  our  possession.  When  chronic  interstitial  nephritis 
urs  in  a  syphilitic  subject  the  course  of  both  disorders  is  apt  to  be 
favorable. 

Chronic  obstructive  heart  disease  gives  rise  to  the  "  cyanotic  kidney," 
ondition  of  passive  congestion  in  which  the  organ  becomes  firm,  deep 
,  or  bluish,  but  not  granular  or  contracted  unless  the  process  has  con- 
ued  for  a  long  time,  when  the  granulations  are  distinct  and  the  organ 
uced  in  size,  but  seldom  below  the  normal. 

A  form  met  in  tlie  aged  is  associated  with  general  arterio-sclerosis 
I  is  designated  senile  contraction.  It  appears  to  be  the  result  of  simple 
rproduction  of  interstitial  tissue  which  is  so  generally  developed  in 
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the  various  tissues  and  organs  of  those  in  advanced  life.  This  cond 
may  attain  such  a  degree  as  to  develop  albuminuria,  ureemiar,  etc., 
consequently  cannot  be  separated  clinically  from  true  contraction  oi 
kidneys. 

The  male  sex  is  much  more  frequently  attacked,  diflferfent  colled 
of  cases  indicating  the  relative  number  as  two  to  one,  or  even  foti 
one.  This  greater  prevalence  in  men  is  largely  due  to  their  gre 
exposure  to  the  causes  of  the  disease.  Pregnancy  is  less  influential  tl 
in  the  production  of  the  chronic  diflfuse  form  of  nephritis. 

Age  possesses  an  important  influence,  most  cases  appearing  betw 
the  fortieth  and  sixtieth  years,  a  much  less  number  developing  dur 
the  preceding  and  succeeding  decades.  The  marked  reduction  in 
number  of  cases  after  sixty  is  opposed  to  the  old  idea,  which  regarc 
this  form  of  nephritis  as  a  disease  of  the  aged ;  it  belongs  rather  to  1 
middle  life.  The  late  Dr.  Oatley  and  myself  made  autopsies  upon  t 
cases  in  young  persons,  seven  and  nine  years  of  age  respectively,  in  whi 
the  kidneys  were  typically  cirrhotic.  The  frequency  of  this  form 
Bright's  disease  in  children  is  greater  than  we  have  until  recently  su 
posed,  probably  for  the  reason  that  more  attention  has  of  late  be< 
directed  to  post-mortem  examinations  in  children. 

Cold  and  damp.  As  in  chronic  diffuse  nephritis  a  residence  upc 
cold  and  damp  soil  favors  the  development  of  the  interstitial  variet; 
but  in  less  degree.  Striimpell  thinks  the  disease  more  prevalent  upo 
the  cold  coast  region  of  Germany,  and  Purdy  attributes  an  influence  i 
our  cold,  moist  northeast  region.  Ralfe  considers  that  much  of  tb 
influence  attributed  to  the  malarial  poison  is  due  to  a  cold  and  dam] 
soil.  That  malaria  produces  some  cases  is  undoubted,  also  that  other 
are  due  to  the  combined  influence  of  cold  and  malaria. 

Digestive  disorders  occupy  quite  a  close  relationship  to  interstitia 
nephritis.  The  frequency  with  which  dyspepsia  is  attended  by  deposit 
of  urates  and  oxalates  in  the  urine  suggests  the  probable  mode  of  action 
but  it  is  doubtful  whether  the  renal  changes  are  due  to  the  direct  actioi 
of  the  abnormal  blood  or  the  constant  passage  through  these  organs  oi 
separated  products.  The  known  influence  of  oxalate  of  lime  in  setting 
up  catarrh  of  the  renal  passages  is  indicative  of  the  probability  that  tb6 
same  agent  may  also  develop  changes  within  the  tubules  and  surround- 
ing tissues.  Saundby  considers  the  excessive  ingestion  of  animal  food 
an  important  factor. 

Inflammation  of  the  urinary  passages  by  extension  leads  to  the  devel- 
opment of  a  small  number  of  cases.  Such  inflammation  is  of  the  nature 
of  chronic  cystitis  or  pyelitis,  subsequent  to  gonorrhoea  or  excited  by 
calculi.    The  gross  appearances  in  these  cases  are  not  typical. 

Morbid  Anatomy. — The  small,  red,  granular,  cystic  kidney  is  one 
of  the  most  characteristic  objects  in  pathological  anatomy.   The  external 
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pearance  may  present  a  considerable  variation  from  the  typical  organ, 
g.,  the  kidney  may  have  a  grayish  color  instead  of  a  reddish  brown; 
r,  it  may  be  a  little  larger  than  normal,  at  least  not  reduced  in  size,  and 
r  a  reddish  hue  (the  large  red  kidney),  which  probably  represents  an 
ftrly  stage  of  some  cases  before  contraction  has  taken  place.  Even 
rhen  much  reduced  in  size  there  is  an  abnormal  amount  of  fat  about 
he  organs.  In  typical  contraction  both  kidneys  are  atrophied  in  about 
he  same  d^ree,  representing  two-thirds,  one-half,  or  even  much  less  of 
heir  normal  bulk,  and  weighing  together  seven  or  eight  ounces.  A  feature 
equally  as  striking  as  the  reduction  in  the  size  of  the  kidney  is  its  gran- 
ilar  surface,  which  is  more  conspicuous  after  the  removal  of  the  capsule. 
rhe  granulations  vary  in  size  from  a  mere  point  to  that  of  a  pea,  and 
wrhen  small  they  may  not  be  apparent  before  the  removal  of  the  capsule. 
1  third  quite  constant  macroscopic  feature  of  prominence  is  the  cysts, 
v^hich  may  be  present  in  large  numbers  and  vary  in  size  from  a  pin's 
iiead  to  a  walnut,  and,  like  the  granulations,  may  require  the  removal 
>f  the  capsule  to  reveal  tho,  smaller  ones.  They  may  be  entirely  absent. 
When  the  capsule  is  torn  off,  which  is  often  accomplished  with  diffi- 
culty, it  brings  with  it  portions  of  the  parenchyma.  The  capsule  is 
>paque,  much  thickened,  and  its  vessels  and  lymph  channels  dilated, 
ihe  result  of  obstruction  within  the  organ  forcing  return  blood  to  emerge 
by  way  of  the  capsule.  The  organ  has  a  dense  feel,  and  incisions  indi- 
cate toughness.  Examination  of  the  granulations  reveals  the  fact  that 
they  are  uniformly  small,  the  larger  ones  being  made  up  of  several. 
The  depressed  portions,  about  the  granulations,  are  of  a  deeper  color. 

Section  of  the  kidney  reveals  great  atrophy  of  the  cortex,  which  in 
extreme  contraction  is  reduced  to  even  one  to  three  millimetres  in  thick- 
ness. The  malpighian  bodies  are  diminished  in  size,  many  have  disap- 
peared, but  owing  to  thickening,  the  small  arteries  are  more  conspicuous. 

The  microscope  reveals  great  increase  of  the  intertubular  connective 
iiwaef  much  of  the  normal  structure  of  the  kidney  being  replaced  by 
fibrous  tissue.  The  appearance  of  the  new  tissue  varies  from  that  of  a 
homogeneous  basement  matter  in  that  recently  developed,  to  a  well  fibril- 
lated  structure  in  the  oldest  areas.  The  youngest  tissue  contains  many 
roand  and  stellate  connective  tissue  cells.  A  study  of  the  atrophic 
malpighian  bodies  exhibits  a  variety  of  appearances  depending  upon 
the  stage  of  degeneration.  Early,  there  is  an  increase  in  the  nuclei  of 
this  body,  which  is  soon  transformed  into  a  cellular  mass.  Further 
changes  in  the  loop  may  be  in  the  nature  of  a  fibrous  or  hyaline  trans- 
formation. The  capsules  are  thickened  and  surrounded  by  laminated 
bands  of  fibrous  tissue ;  in  some  the  contents  may  undergo  colloid  degen- 
eration with  the  formation  of  cysts.  Sections  vertical  to  the  surface  of  the 
kidney  show  that  the  process  develops  from  without  inward. 

Bloodvessek.    The  larger  bloodvessels  are  dilated  and  thickened,  the 
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latter  being  dependent  in  most  cases  upon  changes  in  the  muscular 
external  connective  tissue  coats.  The  muscular  layer  is  thickened  I 
process  of  true  hyperplasia.  A  cellular  growth  developing  in  the  int 
leads  to  narrowing  of  the  lumen  and  actual  obstruction  (endarte 
obliterans).  The  hypertrophy  of  the  muscular  layer,  which  has  attra( 
so  much  attention,  was  first  well  described  by  Dr.  George  Johnson  in  TlI 
this  observer  demonstrating  that  the  change  was  not  limited  to  the  1 
neys,  but  affected  also  the  arterial  system  in  general.  It  is  important 
mention  that,  although  not  accepted  to  day,  the  observations  of  Gull  a 
Sutton,  already  referred  to,  were  supposed  to  teach  that  the  changes 
the  renal'  bloodvessels  were  but  a  part  of  a  general  process — arter 
capillary  fibrosis — in  fact,  that  the  general  development  of  this  chan 
might  exist  in  the  vessels,  the  kidneys  remaining  free.  These  ohaerve 
also  taught  that  the  vascular  changes  were  the  result  of  unknown  caus 
and  not  due  to  imperfect  excretion  by  the  kidneys.  In  opposition  to  th 
position,  and  more  nearly  consonant  with  modern  pathology,  is  the  vie^ 
of  Johnson,  which  attributes  the  mural  changes  to  the  stimulating  infli] 
ence  of  blood  containing  an  irritant  having  its  origin  in  defective  excr< 
tion  by  the  kidneys.  This  irritant  first  excites  contraction  of  the  minut 
vessels  and  then  overgrowth  of  their  walls,  the  associated  hypertrophy  o 
the  left  ventricle  being  due  to  an  effort  on  the  part  of  that  organ  to  over 
come  the  vascular  obstruction. 

Changes  in  the  tvAuUs.    Many  of  the  tubules  are  entirely  obliterated 
by  the  pressure  of  the  connective  tissue,  others  are  reduced  in  size,  and 
still  others  are  irregularly  dilated.    The  tubular  contents  vary  in  charac- 
ter, depending  largely  upon  the  stage  of  degeneration  of  the  epitheliai 
contents ;  they  may  consist  of  granular  cells  only,  when  there  is  little 
change;  the  epithelia  being  cloudy, granular  and  somewhat  fatty.  In  many 
of  the  tubules  the  epithelial  cells  appear  flattened,  as  if  atrophic.    Many 
tubules  are  entirely  denuded  of  their  epithelial  lining.    Hyaline  casts  are 
observed  here  and  there.    Cysts  originate  in  dilated  tubules,  and  also  in 
the  beginnings  of  tubules,  viz.,  the  capsules  of  the  malpighian  tufts. 
The  basement  membrane  swells,  appears  hyaline,  merging  with  the 
newly  formed  connective  tissue,  or  is  converted  into  a  cyst  wall. 

It  is  not  uncommon  to  observe  deposits  of  partially  crystalline 
sodium  urate,  which  may  be  obtained  within  the  tubules,  and,  according 
to  Garrod,  in  the  fibrous  tissue.    It  appears  as  white  lines  and  dots. 

The  pelvis  of  the  kidney  may  be  reduced  in  size  by  the  contraction 
of  this  organ,  or  it  may  be  enlarged  and  the  calyces  elongated  by  reason 
of  retraction  of  the  pyramids. 

To  discriminate  between  the  small  red  granular  kidney  of  chronic 
interstitial  nephritis  and  the  shrunken  kidney,  which  is  a  consequence  of 
chronic  diffuse  nephritis,  is  often  difficult,  sometimes  impossible  without 
the  aid  of  a  well-defined  clinical  history.    This  is  for  the  reason  that 
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typical  forms  are  not  uncommon,  e,  g.^  secondary  contraction  may  pro- 
ved very  slowly,  with  removal  of  the  fat,  and  the  development  of  a  red- 
iish-gray  color  ;  or,  the  kidney  of  interstitial  nephritis  may  be  altered  by 
icQte  inflammation,  with  the  result  of  a  change  from  the  typical  red  to 
L  grayish  or  yellowish  color,  the  result  of  fatty  change.  We  are  helped 
lIsc  by  the  fact  that  the  secondarily  contracted  kidney  is  never  finely 
jranular  like  that  of  interstitial  nephritis,  but  has  coarse  granulations, 
)r  more  often  is  lobulated.  ^ 

Clinical  Course. — Interstitial  nephritis  is  marked  by  obscurity  in 
Lis  early  stages;  in  truth,  it  may  remain  completely  hidden  until  the 
development  of  symptoms  of  an  immediately  serious  character.  Atten- 
tion may  be  called  to  its  presence  by  a  great  variety  of  groups  of  symp- 
toms, viz.,  convulsions  or  coma  (urcemia),  cerebral  htemorrhage,  persistent 
headache,  vertigo,  disorders  of  vision  or  of  hearing,  epistaxis  or  haemor- 
rhage from  any  of  the  mucous  surfaces,  progressive  prostration  and 
failure  in  flesh,  asthmatic  symptoms,  palpitation,  bronchitis,  vomiting, 
diarrhcBa,  oedema  about  the  eyes  or  ankles,  general  pruritus,  renal  colic, 
sciatica  or  other  deep  neuralgia,  slow  convalescence  from  acute  disease, 
etc.,  any  of  which  may  first  direct  attention  to  analysis  of  the  urine  and 
to  discovery  of  disease  of  the  kidneys.  Not  infrequently  autopsy  dis- 
closes chronic  interstitial  nephritis  in  persons  who  during  life  presented 
no  symptoms  calling  attention  to  the  existence  of  renal  disease. 

The  most  important  of  the  symptoms  of  interstitial  nephritis  are 
associated  with  the  urine.  In  typical  cases  the  amount  is  increased, 
pale,  very  clear,  of  a  low  specific  gravity,  of  decidedly  acid  reaction  and 
usually  albuminous.  The  amount  of  albumin  varies  considerably. 
Especially  in  the  early  stage  of  the  disease  it  may  be  absent  for  con- 
siderable periods  of  time.  Some  observers  state  that  the  disease  may  run 
its  full  course  without  albuminuria.  I  have  observed  cases  for  several 
years  without  the  appearance  of  albumin  in  the  urine,  although  frequent 
examinations  were  made,  but  in  each  albumin  has  been  finally  detected. 
It  is  quite  possible  that  statements  referring  to  this  point  are  made  by 
those  who  do  not  observe  great  delicacy  in  chemical  manipulation,  or 
who  have  followed  the  cases  reported  for  too  short  a  period  of  time.  Late 
in  the  disease  attacks  of  intercurrent  acute  nephritis  may  lead  to  the 
presence  of  quantities  of  albumin  in  the  urine.  It  also  appears  after  the 
breakdown  of  the  hypertrophied  heart.  The  rapid  development  of  a 
marked  albuminuria  in  the  course  of  this  form  of  nephritis  is  suggestive 
of  a  complication.  Under  no  circumstances  does  the  amount  of  albumin 
present  equal  that  which  attends  other  forms  of  nephritis.  The  quantity 
of  urine  excreted  in  the  twenty-four  hours  is  nearly  always  increased. 
During  the  early  stage  I  have  observed  considerable  fluctuation  in 
quantity,  the  urine  remaining  normal  for  several  days,  then  being  exces- 
sire  for  one  or  more  days,  but  in  general  the  polyuria  is  a  constant 
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symptom  until  the  period  of  cardiac  failure,  when  the  amount  of  unn 
decreased  to  or  below  normal.  An  increased  quantity  is  suggested 
the  very  common  habit  these  patients  acquire  of  rising  at  night 
urinate.  In  respect  to  this  symptom,  however,  it  must  not  be  forgot 
that  occasional  urination  at  night  is  not  uncommon  in  those  who  sL 
poorly,  take  freely  of  alcoholics,  abuse  tobacco  or  have  some  form 
disease  of  the  bladder. 

The  specific  gravity  is  lowered,  usually  to  about  1010 ;  occasional 
it  is  1006  or  1007,  and  exceptionally  it  is  little  above  that  of  distiJi 
water.    In  the  later  stages  of  the  diseases  when  the  quantity  of  the  uii: 
is  diminished,  there  is  a  proportional  increase  in  its  density,   1030 
1025  being  not  unusual. 

The  urea  is  diminished  from  the  beginning  of  the  disease.  The] 
are  but  few  exceptions.  This  decrease  is  both  absolute  and  relativ 
The  early  decrease  is  seldom  less  than  one-third  of  the  normal  amoun 
i.  e.,  to  2  per  cent.,  but  with  full  development,  and  in  the  later  stages  tb 
reduction  is  frequently  to  1  per  cent,  or  less.  Bartels,  Stewart  and  other 
have  observed  cases  without  diminution  of  the  urea. 

Other  urinary  solids  suffer  considerable  change,  particularly  th< 
phosphates,  which  are  greatly  diminished,  their  marked  reduction  beinj 
considered  as  having  some  diagnostic  significance.  The  amount  oi 
chlorides  is  little  altered. 

The  quantity  of  uric  acid  excreted  is  much  diminished,  especially 
late  in  the  disease  (Frerichs).  This  substance  and  the  oxalate  oi 
lime  often  appears  in  crystalline  form.  Both  may  be  observed  in  the 
same  specimen  of  urine.  The  precipitation  of  uric  acid  is  believed  to  be 
in  part  due  to  the  lessened  amount  of  pigment  matter  in  the  urines 
although  there  is  frequently  an  excessive  development,  especially  iu  the 
early  period  of  the  disease. 

The  sediment  is  slight,  but  may  be  considerably  increased  after 
circulatory  failure.  It  is  increased  by  intercurrent  disturbances.  Very 
few  cellular  elements  are  visible. 

Tube  casts  are  usually  found  if  a  thorough  search  is  made,  but  they 
are  few  in  number,  possess  but  slight  refracting  power  and  are  easily 
overlooked  except  by  an  expert  with  the  microscope.  Their  distinguish- 
ing character  is  the  relative  absence  of  entangled  epithelium  or  of 
epithelial  dfebris — in  other  words,  it  is  their  hyaline  structure.  Most  are 
of  a  narrow  calibre  and  may  contain  a  little  granular  matter  or  a  few 
fine  oil-drops.  Occasionally  one  is  met  containing  a  degenerated 
epithelial  cell  or  a  fragment  of  such  a  cell,  or  the  cast  may  be  a  typical 
fine  granular  mould.  With  intercurrent  acute  nephritis  numbers  o! 
granular  casts  may  appear ;  even  blood  casts  or  free  blood  corpuscles 
may  be  present  in  the  urine. 

There  is  a  strong  disposition  to  the  development  of  acute  inflamma- 
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[1  the  course  of  chronic  interstitial  nephritis,  such  attacks  being 
1  by  &cute  disease  of  some  character,  especially  the  infectious 
also  by  impaired  digestion  with  free  excretion  of  oxalate  of  lime 
;  acid  crystals,  this  variety  being  frequently  associated  with  catarrh 
genito-urinary  tract,  and  by  exposure  to  cold  or  abuse  of  some 
Under  these  circumstances  the  specific  gravity  of  the  urine  is 
.sed,  its  quantity  is  diminished,  and  there  may  be  a  pronounced 
ent. 

■hanges  in  the  circulatory  organs  appear  early  in  most  cases,  and  it 
ractical  point  of  great  importance  that  the  existence  of  contracting 
iys  is  frequently  suspected  by  reason  of  the  presence  of  hypertrophy 
B  left  ventricle  and  a  pulse  of  high  tension.  The  evidence  of  the 
rtropby  is  an  increase  of  percussion  dulness  to  the  left  and  espe- 
'  downward.  One  judges  that  the  arterial  tension  is  abnormally 
when  unusual  force  is  required  to  compress  or  obliterate  the  pulse, 
vheu  during  the  periods  bet<«reen  the  beats  the  vessel  does  not  seem 
Lve  emptied  itself,  but  is  still  felt  as  a  rounded  cord  which  may  be 
d  under  the  finger.  This  condition  may  or  may  not  be  associated 
alterations  in  the  vessel  wall,  which  is  determined  by  cutting  oflF 
supply  of  blood  by  means  of  pressure  above,  when,  if  the  vessel  is 
oximately  normal  in  structure,  the  empty  tube  will  collapse  upon 
sure. 


Fig.  53. — High  Tension  Pulse  fbom  Case  of  Contbaoted  Eidnet. 

The  first  sound  of  the  heart  may  be  doubled,  owing  to  a  lack  of 
chronism  in  the  action  of  the  ventricles.    Both  of  the  heart  sounds 

abnormally  accentuated.  Dyspnoea  and  palpitation  may  attend, 
th  failure  of  the  hypertrophied  heart  there  are  reduction  of  the  arterial 
aion,  development  of  dropsy,  especially  in  the  lower  extremities, 
I  the  urinary  features  which  have  been  already  described.  It  is  not 
e  for  heart  murmurs  to  be  associated  with  the  contracting  kidney. 
ey  may  be  due  to  acute  endocarditis,  to  dilatation  of  the  left  ventricle, 
be  left  over  from  some  previous  aflfection.  Atheromatous  degenera- 
a  at  the  aortic  valve  may  give  rise  to  direct  or  indirect  murmurs. 

Beside  the  cerebral  form  of  haemorrhage  which  is  so  common  in 
IS  form  of  nephritis,  haemorrhages  may  occur  into  the  eye  or  from  any 
the  mucous  surfaces. 

In  some  degree  albuminuric  retinitis  and  uraemic  amaurosis  are 
esent  iu  nearly  all  cases.    They  develop  much  more  frequently  and 
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at  an  earlier  period  of  the  disease  than  in  chronic  dififuse  nephritis. 
the  latter  affection  they  seldom  appear  before  the  stage  of  atrophy. 

Disturbances  of  the  nervous  system  (ursemia)  occur  more  frequei 
in  interstitial  nephritis  than  in  any  other  variety  of  disease  of 
kidneys,  being  the  mode  of  death  in  nearly  all  cases  which  have 
their  course,  and  occurring  frequently  in  the  earlier  stages  of  the  dis< 
as  an  acute  manifestation.  The  development  is  variable.  It  may 
in  the  form  of  some  of  the  minor  and  less  troublesome  symptoms,  or  s 
denly  as  convulsions  and  coma.  Of  the  less  serious  manifestatic 
headache,  drowsiness,  restlessness,  asthma,  nausea  and  vomiting,  twit 
ing  of  the  muscles,  general  pruritus,  general  neuralgic  pains,  etc.,  n 
be  mentioned. 

Anaemia  is  not  as  prominent  a  symptom  as  in  chronic   diffi 
nephritis.    Rosenstein  observed  the  corpuscles  reduced  to  3,000,000. 
think  this  is  low  even  for  most  cases  in  which  anaemia  is  well  markt 
The  haemoglobin  is  correspondingly  reduced.    The  amount  of  urea 
the  blood  is  increased  four-  or  five- fold. 

Disturbances  of  digestion  may  constitute  a  prominent  feature 
any  period  of  the  disease.  The  appetite  frequently  fails  early.  Vomi 
ing  as  a  symptom  of  uraemia  is  most  apt  to  take  place  when  the  stoma< 
is  empty,  with  ejection  of  an  alkaline  fluid,  or  it  may  be  dependei 
upon  gastric  catarrh,  which  in  some  cases  may  be  secondary  to  an  ass 
ciated  cirrhosis  of  the  liver  (Murchison). 

There  may  be  attacks  of  oppijossed  breathing  not  unlike  typici 
asthma.  These  attacks  are  prone  t<$^  develop  during  the  night,  eontini] 
a  few  hours  and  then  disappear.  A  certain  amount  of  dyspneea  mei 
exist  during  the  day. 

Th^  patient  frequently  looks  pale,  although  it  is  often  a  matter  o 
surprise  that  so  good  a  color  and  so  large  an  amount  of  adipose  tissu 
is  retained.  The  integument  is  dry,  the  tendency  to  perspiration  beinj 
very  slight.  An  obstinate  eczema,  but  more  frequently  a  troublesom 
degree  of  general  pruritus  may  develop. 

The  duration  of  interstitial  nephritis  is  exceedingly  variable.  It  i 
often  impossible  to  determine  its  duration  in  a  given  case  on  account  o 
the  impossibility  of  assigning  a  date  of  origin,  as  we  have  seen  that  ii 
may  exist  for  years  before  discovery.  A  few  cases  run  a  comparativelj 
rapid  course,  i.6.,  the  patient  dies  within  two  or  three  years,  while  othen 
may  exist  for  six,  ten  or  more  years. 

Diagnosis. — There  is  usually  no  difficulty  in  distinguishing  tbe 
presence  of  interstitial  nephritis  after  the  disease  is  well  developed.  At 
this  time,  with  thorough  examination,  about  the  only  question  that  can 
arise  is  as  to  whether  the  contracted  kidneys  are  of  the  primary  form 
or  secondary  to  chronic  diffuse  nephritis.  From  the  large  white  kidney 
interstitial  nephritis  is  easily  distinguished ;  the  former  affection  being 
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frequent  under  middle  life,  is  much  more  rapid  in  its  development, 
ended  by  general  dropsy,  and  very  seldom  by  ursemia,  heemorrhage, 
^uminuric  retinitis ;  the  urine  is  scanty,  contains  quantities  of  albu- 
is  of  high  specific  gravity  and  broad,  granular,  waxy  and  hyaline 

Lardaceous  disease  of  the  kidney  may  resemble  interstitial  nephritis 
1,  as  is  frequently  the  case,  the  urine  is  abundant,  pale,  of  low  spe- 
gravity,  contains  a  minute  amount  of  albumin  and  a  few  casts 
:h  are  essentially  hyaline  in  character;  but  in  lardaceous  nephritis 
3  is  an  absence  of  hypertrophy  of  the  left  ventricle,  a  history  of  pro- 
ved suppuration,  or  of  syphilis,  and  other  organs  may  also  manifest 
y  change. 

In  nervous  persons,  especially  women,  the  urine  may  have  a  low 
rity  persisting  for  weeks  and  months.    The  general  symptoms  may 

suggest  kidney  disease,  but  there  is  an  absence  of  albumin  and  of 
s  in  the  urine  and  the  normal  gravity  is  finally  restored. 

The  frequency  with  which  interstitial  nephritis  develops  in  men 
\ng  the  middle  period  of  life  justifies  frequent  examinations  of  the 
ae  in  this  class,  in  order  to  detect  the  first  evidences  of  its  existence 
>f  conditions  which  act  etiologically.  It  is  therefore  wise  to  advise 
dness  and  professional  men,  after  the  arrival  of  middle  life,  to  have 
nary  analyses  made  at  least  once  annually. 

Prognosifl. — Interstitial  nephritis,  at  the  stage  in  which  it  is  usually 
covered,  is  incurable,  but  if  detected  early,  preventive  measures  may 
adopted  with  some  prospect  of  arresting  the  progress  of  the  disease 
d  of  prolonging  life.  Those  who  come  tinder  treatment  while  the 
cieral  nutrition  is  good,  complaining  of  some  impairment  of  vigor  and 
whose  urine  there  is  little  or  no  albumin,  and,  more  important,  but  a 
^derate  reduction  in  the  percentage  of  solids,  frequently  regain  and 
tain  for  many  years  the  general  evidences  of  good  health.  Under  a 
;id  treatment  a  similar  result  may  be  attained  even  in  more  advanced 
nods  of  the  disease.  Little  can  be  hoped  for  after  the  development  of 
'ffimia,  though  even  then  some  patients  improve  for  some  time,  and  if 
e  secreting  structure  of  the  kidneys  is  not  too  much  reduced  the 
itient  may  go  on  for  some  time  in  a  fairly  comfortable  condition.  The 
)ssible  development  of  ursemia,  cerebral  haemorrhage  and  other  serious 
►-called  complications,  should  not  be  forgotten. 

The  general  progress  of  the  disease  is  much  affected  by  its  associa- 
ons.  When  connected  with  syphilis,  tuberculosis,  lead  poisoning  or 
stended  cirrhotic  changes,  a  fatal  result  may  take  place  before  a  high 
egree  of  contraction  has  developed ;  when  caused  by  gout,  the  evolu- 
on  of  the  disease  is  slow  and  its  course  exceedingly  chronic. 

Treatment. — The  incurability  of  chronic  interstitial  nephritis  has 
i^eu  asserted.    By  this  I  mean  that  the  disease  in  the  majority  of  cases 
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progresses  more  or  less  steadily  to  a  fatal  termination,  and  that  in 
cases  the  pathological  changes  which  have  taken  place  are  perman 
Treatment  cannot  remove  the  new  growth  of  connective  tissue  nor 
store  the  atrophied  gland,  but  much  can  be  accomplished  in  the  di: 
tion  of  arrest  of  the  lesion,  and  if  a  sufiScient  amount  of  functions 
active  kidney  structure  remains,  life  may  be  indefinitely  prolonged. 

The  several  items  of  treatment  which  are  of  especial  inaportaj 
relate  to  general  habits  of  eating,  drinking,  dressing,  resting  and  to  < 
mate,  rather  than  to  the  use  of  medicinal  agents. 

When  the  patient's  finances  will  permit,  active  occupation  shoi 
cease  and  a  residence  in  a  dry  and  warm  climate  be  selected.  In  our  o\ 
country  the  winter  months  may  be  spent  in  the  South,  especially 
southern  Georgia  and  Florida,^  or  better,  in  southern  California.  B 
wherever  one  resides,  it  is  important  that  the  house  should  stand  upon 
dry  soil  and  be  so  constructed  as  to  avoid  dampness  of  its  walls.  Tl 
clothing  should  be  of  woolen  goods,  and  proper  weights  should  be  woi 
both  summer  and  winter,  night  and  day.  The  skin  should  receive  a  gre 
deal  of  attention,  warm  baths  being  given  at  bedtime  twice  weekly,  ac 
in  many  instances  a  cool  sponge-bath  each  morning.  The  patient  shoul 
live  in  the  open  air  as  much  as  possible,  exercise  moderately  and  upo 
level  ground.  Nothing  tends  to  greater  injury  than  imprudent  exerci» 
and  no  item  of  treatment  is  more  frequently  followed  by  marked  in 
provement  than  a  period  of  complete  rest.  Equally  important  is  abste 
miousness  in  the  matter  of  diet.  The  free  use  of  red  meat,  sugar,  starcii 
cheese,  and  alcoholics,  should  be  prohibited.  Of  meats,  sweetbreads 
liver,  bacon,  tripe,  white  meat  of  fowl,  and  fish,  are  to  be  especially  com 
mended.  Milk,  cream,  butter,  eggs,  vegetables  and  fruits  are  admissible 
Under  ordinary  circumstances  tea,  chocolate  in  its  various  forms,  anc 
coffee  may  be  allowed. 

Water  should  be  taken  freely  and  in  the  purest  form  procurable.  li 
there  is  any  uncertainty  as  to  the  character  of  the  drinking  water  some 
of  the  lithia  waters,  or,  best  of  all,  distilled  water  may  be  advised.  It  is 
important  to  determine  that  the  water  is  properly  distilled  and  free  from 
unpleasant  taste. 

A.  milk  diet  sometimes  proves  useful  and  acceptable,  especially  dur- 
ing the  acute  exacerbations,  but  in  general  the  urine  is  found  to  contain 
more  albumin,  a  smaller  percentage  of  urea,  and  the  general  condition 
is  less  favorable  than  when  under  a  more  liberal  diet. 

The  subject  of  rest  requires  further  consideration.  Complete  rest  in 
bed  with  plain,  scanty  diet,  gentle  massage,  and  plenty  of  water,  often 
revolutionize  the  condition  of  the  patient,  improving  nutrition,  lessen- 
ing vascular  tension  and  quieting  the  hypertrophied  heart.  The  indica- 
tions for  such  a  period  of  rest  are  the  occurrence  of  intercurrent  acute 
or  subacute  nephritis,  the  development  of  dropsy,  increase  in  the  amount 


w 


Digitized  by 


Qoo^z 


CHRONIC  INTERSTITIAL  NEPHRITIS. 


413 


butnin,  dyspncea,  progressiveness  of  the  disease  in  spite  of  careful 
ment,  or  the  appearance  of  symptoms  of  approaching  ureemia. 
It  is    important  in  all  cases  to  pay  attention  to  the  bowels  as  consti- 
)ii  is  prejudicial  in  high  degree. 

The  physician  should  keep  in  mind  that  while  within  certain  limits 
icines  accomplish  much  in  this  form  of  nephritis,  they  are  of  small 
equ.eiice  as  compared  with  the  general  measures  which  have  been 
iled.  This  caution  is  demanded  by  the  common  practice  of  over- 
Lication  while  neglecting  the  more  eflficient  physiological  measures, 
in,  it  is  a  common  error  to  prescribe  only  for  the  contracting  lesion 
he  kidney;  while  certain  medicines  exercise  an  important  influence 
r  the  connective  tissue  changes  in  progress,  it  is  more  important  to 
rch  out  a  possible  litheemia,  oxaluria,  syphilis,  or  nutritive  errors  of 
le  form,  and  address  treatment  more  directly  to  these  conditions 
ich  may  act  as  causative  factors.  The  great  variety  of  disorders  hav- 
a  bearing  upon  this  disease  increases  correspondingly  the  number  of 
lilable  remedies  and  methods  required  for  the  treatment  of  chronic 
erstitial  nephritis,  only  a  few  of  which  it  is  possible  to  notice. 

Chloride  of  gold  is  a  remedy  of  great  value  if  given  in  the  early  stage 
the  disease.  I  have  notes  of  quite  a  number  of  cases  treated  for  con- 
lerable  periods  of  time  with  this  medicine,  in  which  there  has  been 
>Te  or  less  approximation  of  the  urine  and  of  the  patient  to  the  healthy 
indard,  even  after  the  urine  had  been  copious,  pale,  albuminous  in 
Dcie,  and  with  marked  reduction  of  urea  and  the  presence  of  tube  casts. 
is  of  great  value  for  the  treatment  of  the  very  early  symptoms.  There 
e  quite  a  large  number  of  the  cases  of  chronic  interstitial  nephritis  which 
esent  symptoms  for  along  period  before  the  urine  gives  evidence  of 
le  disease  which  is  within  the  reach  of  the  ordinary  observer.  These 
itients  have  dyspeptic  symptoms,  weakness,  etc.,  with  little  of  a  suspi- 
ous  character  in  the  condition  of  the  urine,  unless  the  centrifuge  is 
nployed,  when  tube  casts  will  be  quite  regularly  found.  This  is  the 
age  in  which  to  most  successfully  treat  interstitial  nephritis,  and  the 
eriod  of  the  disease  when  the  chloride  of  gold  is  most  valuable.  It  is 
Liggested  by  copious  clear  urine,  firm  pulse,  possibly  slight  dyspnoea  or 
alpitation,  and  a  variety  of  digestive  and  nervous  symptoms.  These 
atients  may  be  thought  to  be  neurasthenic.  The  dose  may  consist  of 
m  drops  of  the  second  decimal  dilution,  repeated  two  to  four  times 
laily,  and  can  be  gradually  increased  to  twenty  drops,  in  some  cases, 
vilh  advantage.  Triturations,  pellets,  etc.,  deteriorate  rapidly.  This 
nedicine  may  be  administered  for  months,  resuming  its  use  as  soon  as 
)ossible  after  any  intercurrent  remedy. 

Iodide  of  potassium  is  highly  recommended  by  many  clinicians  for  its 
iction  upon  the  renal  and  associated  lesions,  as  well  as  on  account  of  its 
ability  to  reduce  the  arterial  tension,  which  is  so  important  a  feature  of 
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some  cases.  Delafield  thinks  its  favorable  action  due  to  the  prevail 
of  undiagnosticated  syphilis.  A  careful  study  of  its  symptoms  w^ill  o 
suggest  it  as  a  remedy. 

Plumbum,  Hughes's  original  recommendation  of  plumbum  ^wi 
good  one,  as  it  is  an  excellent  simile  of  the  disease  in  its  totality, 
clinical  evidence  of  its  value,  if  we  except  a  case  or  two,  has  not  b 
forthcoming.  Possibly  lead  is  so  generally  distributed,  being  taken  i 
the  bodies  of  so  many  in  small  doses  that  it  often  fails  to  act  when  gii 
as  medicine.  The  dependence  of  the  contracting  kidney  upon  tbe  act: 
of  lead  has  been  referred  to.  I  have  made  some  use  of  the  iodide  of  U 
in  the  lower  triturations  and  feel  encouraged  to  continue  observations. 

Mercurius  corrosivua  is  also  valuable  in  some  cases  of  the  interstit 
form  of  nephritis.  It  is  particularly  suited  to  cases  dependent  up 
syphilis.  It  has  appeared  to  me  to  be  helpful  for  the  periods  of  acu 
aggravation  indicated  by  considerable  albuminuria  with  associate 
symptoms  of  an  acute  character.  Mercurius  viv,  3x  is  recommended  I 
C.  Mitchell  when  the  nephritis  is  due  to  lead  poisoning ;  also  mercurix 
iod.  when  tbe  former  is  unsuccee&fuL 

Nitro-glycerin,  This  agent  is  much  employed  for  the  increase 
arterial  tension.  In  drop  doses  of  a  1  per  cent,  solution  it  softens  lb 
pulse,  diminishes  the  excessive  urine  and  lessens  albumin.  There  caj 
be  no  doubt  as  to  its  value  in  many  cases.  In  the  first  decimal  dilutioj 
it  has  relieved  ursemic  headache  with  tense  pulse. 

Intercurrent  attacks  of  acute  nephritis  demand  the  same  remedies  a 
the  primary  form.  Aconite  is  particularly  valuable,  acting  favorably 
upon  the  hypersemia  of  the  kidney  and  upon  the  tense  circulation,  rest 
lessness,  etc.    It  is  often  well  followed  by  mercuHus  cor. 

Phosphoric  add  is  often  successful  in  mitigating  excessive  urination, 
day  and  night,  rapid  failure  in  flesh  and  sense  of  mental  and  physical 
exhaustion.  It  suits  feeble  neurotic  patients  best  with  an  absence  of 
marked  arterial  tension  best.  I  have  had  the  best  results  from  the  per- 
sistent use  of  the  first  decimal  dilution.- 

Jousset  advises  arsenic  as  being  indicated  by  the  thirst,  debility, 
emaciation  and  urinary  symptoms.  While  this  medicine  often  relieves 
symptoms  and  is  of  decided  value,  it  is  not  a  remedy  of  the  first  class  for 
interstitial  nephritis. 

Jousset  and  others  recommend  nux  vomica  for  the  stomach  symp- 
toms, and  through  its  action  upon  the  digestion,  is  of  no  inconsider- 
able value. 

lAthium  carb.  and  lithium  benzoate  are  prominent  remedies  when 
geut  is  the  cause. 

The  severe  headaches  attending  some  cases  are  usually  due  to  high 
arterial  tension,  and  if  not  controlled  by  aconite,  belladonna,  cuprum, 
cuprum  ars.,  iodide  of  potash,  etc.,  the  1  per  cent,  solution  of  nitro-gly- 
cerin should  be  given,  drop  doses  one  to  three  hours  until  relieved. 
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In  order  to  meet  the  various  symptoms  of  the  disease  it  will  be 
ssaiy  to  consult  many  sections,  especially  those  upon  gastric  catarrh, 
iaJ  affections,  cerebral  hsemorrhage,  etc. 

LARDACEOUS  DISEASE  OP  THE  KIDNEYS. 
Synonyms. — Amyloid,  waxy,  albuminoid,  or  hyaline  degeneration 
e  kidney. 

Etiology. — While  it  has  not  been  definitely  settled  whether  larda- 
3  disease  of  the  kidneys  is  of  the  nature  of  an  infiltration  or  a  meta- 
phosis,  its  characteristics  certainly  closely  ally  it  to  the  infiltrations, 
it  may  be  tentatively  so  considered.  Again,  some  authors  do  not 
rd  it  as  a  form  of  Bright's  disease,  but  treat  it  as  a  separate  affection, 
ih  view  appears  to  be  justified  by  the  fact  that,  while  it  is  frequently 
uated  with  nephritis,  it  also  appears  as  a  distinct  and  separate  affec- 
The  principal  reason  for  the  recognition  of  the  lardaceous  kidney 
form  of  Bright^s  disease  is  the  frequent  association  of  this  change 

diffuse  inflammation  of  these  organs,  whereas  the  same  change 
rring  in  the  spleen  and  liver  is  not  so  attended. 
Lardaceous  disease  is  in  most  cases  dependent  upon  protracted  sup- 
ition  and  has  therefore  developed  as  a  sequence  of  chronic  disease 
►one,  pulmonary  phthisis,  chronic  bronchitis  with  dilated  tubes, 
ration  of  the  intestines,  syphilis,  carcinoma,  malaria,  persistent  albu* 
aria,  and  other  affections  involving  long-continued  loss  of  albumin, 
innot  be  stated  tliat  age  or  sex  possesses  any  special  influence  upon 
levelopment.  Most  cases  appear  between  the  twentieth  and  fiftieth 
^  of  age,  for  it  is  during  this  period  that  the  affections  likely  to 
te  lardaceous  disease  are  common.  In  a  few  cases  nothing  can  be 
ned  as  to  the  cause,  although  Sutton  states  that  he  knows  nothing  of 
i  an  idiopathic  affection. 

The  frequent  association  of  the  lardaceous  6hange  with  chronic  dif- 

nephritis  has  led  to  much  discussion  as  to  which  is  the  primary 
ction.  Johnson  propounded  ihe  theory  of  the  secondary  develop- 
it  of  the  lardaceous  change,  it  being  dependent  upon  the  drain  inci- 
t  to  the  great  loss  of  albumin,  but  further  observations  appear  to 
port  the  position  of  Bartels,  viz.,  that  both  are  dependent  upon  one 

the  same  cause. 

Morbid  Anatomy. — ^The  a|[)pearances  are  most  variable,  being 
cted  by  the  extent  of  the  lardaceous  change  as  well  as  by  the  form 
I  stage  of  the  associated  nephritis.  Both  organs  are  involved,  but  not 
he  same  degree.    In  the  early  stage  the  microscope  and  staining  fluid 

necessary  for  its  detection.  It  must  be  remembered  that  the  early 
^e  of  lardaceous  change  may  exist  with  advanced  forms  of  nephritis, 
refore  proper  tests  should  be  applied  in  all  cases  examined.  The  asso- 
ted  nephritic  changes  may  be  of  the  tubular  or  cirrhotic  varieties. 
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The  kidneys  are  generally  considerably  enlarged,  even  doubled,  in 
In  a  case  of  Johnson's  the  pair  weighed  twenty-eight  ounces.  They 
present  a  peculiar  blotched  purplish-red  appearance  (Sutton),  i^th 
and  there  yellowish,  shiny  areas.  The  surface  may  be  pale  and  sin< 
The  capsule  is  easily  stripped.  Section  reveals  a  thickened,  i^axy,  e 
ing  cortex,  which  is  firm  and  brittle.  The  medullary  portion  is  c 
congested  and  presents  a  sharp  contrast  in  color  to  the  lighter  coi 
The  characteristic  reaction  with  iodine  giving  a  mahogany  brown 
much  more  satisfactorily  employed  when  applied  to  sections  for  exa 
nation  with  the  microscope.  With  this  instrument  the  kidney  tit 
appears  infiltrated  with  a  granular  matter,  giving  to  it  a  hazy  app< 
ance.  In  the  early  stage  the  microscope  may  be  required  for  the  4 
covery  of  the  waxy  change  which  begins  in  the  bloodvessels.  A  li\ 
later  the  glomeruli  may  be  detected  without  this  aid  as  grayish  poi 
which  assume  a  peculiar  brownish  color  upon  the  application  of  iodii 
In  a  small  pecentage  of  lardaceous  kidneys  the  organs  are  reduced 
size  and  present  much  the  general  appearance  of  interstitial  nephril 
even  the  presence  of  numerous  cysts  and  an  adherent  capsule.  Great 
reaction  would  undoubtedly  result  were  it  not  for  the  presence  of  tl 
waxy  infiltrate.    The  progress  of  these  cases  is  exceedingly  slow. 

When  the  lardaceous  change  is  well  established,  sections  of  tl 
kidney  are  peculiarly  translucent,  the  conditi9n  being  instantly  apparej 
to  the  trained  microscopist.  In  the  earliest  stage,  however,  the  alten 
tions  are  confined  to  the  malpighian  tufts,  which  present  a  shiny,  wax 
appearance.  In  many  the  change  may  be  confined  to  a  portion  or  t 
portions  only  of  the  tubules.  With  progress  of  the  disease  the  lai^ 
bloodvessels  are  attacked;  in  the  walls  of  the  minute  arteries  th 
change,  according  to  Cornil,  beginning  in  the  tunica  intima,  which  vie? 
is  in  opposition  to  the  long  entertained  one  that  the  muscular  tunic  1 
the  one  primarily  involved.  But  in  whichever  layer  the  infiltration  h 
first  apparent  the  circular  muscular  fibres  ultimately  become  plumi 
and  outlined  with  great  distinctness.  With  involvement  of  the  general 
capillaries  of  the  cortex  tubular  changes  appear,  the  waxy  matter  form- 
ing moulds  of  the  urinary  tubules  (waxy  casts).  A  careful  study  of  the 
observations  of  able  observers,  and  some  personal  experience,  suggest 
that  the  composition  of  the  tubular  exudate  is  not  the  same  in  all 
instances,  for  in  well-developed  lardaceous  disease  all  casts  do  not 
respond  to  the  iodine  or  aniline-violet  tests.  Grainger  Stewart  claims 
that  the  matter  entering  into  their  composition  does  not  present  the 
translucency  peculiar  to  lardaceous  matter,  but  corresponds  precisely  to 
that  forming  hyaline  tube  casts.  The  reaction  tests,  as  applied  to  cast9; 
cannot  therefore  be  relied  upon  for  diagnostic  purposes.  As  to  infiltra- 
tion of  the  basement  membrane  and  epithelium  of  the  tubules  there  is 
considerable  diflFerence  of  opinion,  but  the  weight  of  evidence  is  strongly 
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pport  of  such  infiltration.    Axel  Key  advocates  the  origin  of  the 

in  fusion  of  the  infiltrated  tubular  epithelium.  The  cells  acquire 
nslucent  appearance,  are  swollen,  and  may  lose  their  outline  as  the 
t  of  amalgamation.  Fat  molecules  may  finally  appear,  and  with 
Tiction  of  the  cells,  fat  appears  in  a  free  state  in  the  urine. 
The  development  of  intertubular  connective  tissue  progresses 
Ly,  appearing  in  the  more  chronic  cases  as  broad  bands  of  hyper- 
eated  tissue.  Cysts  are  seldom  numerous.  Dependent  upon  the 
5  influence  as  the  renal  lesion  are  the  enlarged  liver  and  spleen,  and 
lardaceous  degeneration  of  the  vessels  of  the  gastro-intestinal  tract, 
1  the  resulting  gastro-intestinal  symptoms. 

The  complications  are  the  same  as  in  chronic  difiuse  and  interstitial 
hritis. 

Symptoms. — There  is  greater  discrepancy  in  the  statements  of 
3rent  authors  regarding  the  urinary  features  of  this  aff'ection  than 
►ecting  that  of  any  other  form  of  renal  disease,  which  is  in  consider- 
3  measure  due  to  its  almost  constant  association  with  other  lesions, 

these  pres&nting  considerable  variety.  The  quantity  of  urine  is 
erally  stated  to  be  much  increased,  while  some  excellent  observers, 
ti  as  E.  Wagner,  have  found  it  generally  diminished,  except  during 
rt  periods,  when  it  may  exceed  the  normal.     Undoubtedly,  as  pointed 

by  Fagge,  these  diverse  opinions  are  the  result  of  the  recognition  of 
ny  cases  as  lardaceous  in  character  which  other  investigators  would 
ss  as  chronic  diffuse  nephritis.  Wagner  and  Fagge  both  claim  to 
ve  observed  the  lardaceous  kidney  more  frequently  than  either  the 
ronic  diffuse  or  chronic  interstitial  forms  of  nephritis,  which  indicates, 
correct,  that  a  large  number  of  cases  of  nephritis  generally  considered 
be  of  the  chronic  diffuse  varieties  are  in  reality  examples  of  the  waxy 
m,  which  explains  the  statements  in  reference  to  quantity.  In  the 
5es  I  have  observed  the  amount  has  varied  from  less  than  normal  to 
:ty-four  ounces.  In  one  instance  the  amount  rose  to  ninety-six  ounces, 
le  specific  gravity  is  influenced  by  the  amount  excreted,  and  varies 
)m  1003  to  some  point  above  normal.  In  the  late  stage  the  amount  is 
cidedly  diminished.  Micturition  is  frequent.  The  color  is  asually 
^hter  than  normal. 

Albumin  is  quite  constantly  present  and  usually  in  large  quanti- 
is.  Cohnheim  and  others  have  reported  cases  without  albuminuria. 
y  Esbach's  method  five  to  eight  grammes  to  the  litre  is  not  an  unusual 
nount.  The  statement  that  the  albumin  is  due  to  the  associated 
jphritis  has  not  been  proven,  but  rather  that  it  is  a  positive  feature  of 
le  lardaceous  change.  Globulin  is  frequently  present  in  larger  quantity 
lan  serum-albumin.    Sediment  is  scanty. 

Tube  casts  are  at  first  few  in  number.  If  the  amount  of  urine  is 
rge  they  are  few  and  are  essentially  hyaline  or  faintly  granular ;  when 
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plenty,  well-marked  broad,  waxy,  fatty  and  granular  casts  of  the  d 
variety  are  observed.  There  is  little  epithelium  unless  the  conditio! 
a  mixed  one.    Free  fat-drops  may  be  present. 

Solids.  The  excretion  of  urea  is  but  little  interfered  -with,  i 
slight  diminution  appearing  to  be  the  result  of  insuflBcient  producti 

Dbopsy  is  a  marked  symptom,  but  not  often  as  prominent  a  feati 
as  of  chronic  diffuse  nephritis.  It  usually  begins  as  oedema  of  the  fe 
which  for  a  time  may  disappear  after  recumbency.  It  soon  becon 
general,  the  serous  sacs  being  not  infrequently  involved.  As  in  chroi 
diffuse  nephritis,  the  dropsy  may  invade  the  lung  parenchyma,  provii 
a  most  serious  complication.  When  lardaceous  disease  is  associate 
with  chronic  interstitial  changes,  dropsy  does  not  appear  until  late  ar 
then  in  the  lower  extremities.    It  is  due  to  failure  of  heart  power. 

Uraemia  is  infrequent,  due  to  the  free  secretion  of  urine  with  i 
large  percentage  of  urea,  and  the  general  dropsy,  this  fluid  withdrawin 
from  the  circulation  a  large  amount  of  excrementitious  matter.  Drops; 
may  be  entirely  absent,  especially  in  cases  marked  by  diarrhoea. 

Changes  in  the  eyes  and  cardiac  hypertrophy  are  uilcommon. 

General  Appearance.  A  waxy  complexion  is  common,  anc 
according  to  Grainger  Stewart,  there  may  be  a  varicose  appearance  o 
the  minute  bloodvessels  upon  the  cheeks,  and  a  deposit  of  pigment 
about  the  eyes.    A  pale  anaemic  look  and  puffy  countenance  are  common. 

Ansemia,  debility,  breathlessness,  palpitation  and  indisposition  to 
exertion  are  proportioned  largely  to  the  rapidity  of  development  ot 
the  disease.  The  tongue  is  uisually  coated,  digestion  impaired,  and 
diarrhoea  may  attend.  A  careful  study  will  show  that  in  most  cases  the 
symptoms  approximate  either  to  the  chronic  diffuse  or  chronic  inter- 
stitial varieties  of  nephritis. 

The  course  of  the  disease  is  usually  exceedingly  chronic,  the  fatal 
issue  being  determined  mainly  by  the  accompanying  lesions.  When 
associated  with  nephritic  changes  it  seems  highly  probable  that  the  com- 
bined affection  should  prove  more  rapidly  fatal  than  either  alone,  and 
statistics  appear  to  support  this  supposition. 

Diagnosis. — The  recognition  of  lardaceous  disease  of  the  kidneys  is 
usually  diflficult,  often  impossible.  It  most  frequently  resembles  chronic 
diffuse  nephritis,  from  which  it  is  diflBcult  to  distinguish  it.  The  cases 
attended  with  least  doubt  are  clearly  related  to  protracted  suppuration 
or  syphilis,  and  are  associated  with  the  evidences  of  waxy  change  in 
the  liver,  spleen,  and  less  frequently  in  the  alimentary  tract  According: 
to  Fagge,  in  his  excellent  article  upon  this  subject,  ''  neither  the  charac- 
ters of  the  urine  nor  any  other  symptoms  can  be  relied  on  to  suggest  its 
real  nature,"  and  it  may  be  said  that  even  the  association  of  enlargement 
of  the  spleen  and  liver  with  suggestive  urinary  symptoms,  do  not  prove 
the  renal  change  to  be  lardaceous ;  and  further,  that  diffuse  lardaceous 
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B  of  the  spleen  as  well  as  the  sago-spleen  (infiltration  of  the 
ghian  follicles)  may  exist  with  physical  evidences  of  their  enlarge- 
yet  we  cannot  be  certain  of  the  nature  of  the  renal  lesion.  While 
dence  cannot  be  placed  upon  urinary  characters,  those  oif  most 
tance  in  differentiating  from  chronic  diffuse  nephritis  are  large 
ity,  scanty  sediment,  lesser  number  of  casts,  and  cell  elements. 
hrog^osis. — This  is  unfavorable,  some  questioning  whether  a  cure 
-esults,  and  yet  life  is  often  indefinitely  prolonged.  The  most  likely 
are  those  supervening  upon  syphilis  or  disease  of  bone  or  other 
vable  primary  affection. 

rhe  duration  is  exceedingly  variable,  depending  upon  many  circum- 
es.  Progress  is  rapid  in  feeble  individuals  suffering  from  serious 
.se,  in  persons  poorly  fed,  housed  and  environed,  and  in  hot  coun- 
Death  seldom  results' directly  from  the  lardaceous  change  in  the 
eys,  but  rather  from  the  general  debility  incident  to  extensive  lar- 
ous  changes  in  the  various  organs,  associated  with  profuse  suppura- 
,  diarrhcea,  etc. 

Treatment. — It  is  particularly  important  to  direct  active  treatment 
le  exciting  cause  of  the  disease.  This  may  be  effectual  when  the 
lary  point  is  removable,  as  in  the  case  of  diseased  bone,  scrdfulous 
ids  or  syphilitic  lesions.  Aside  from  this  the  treatment  must  be  con- 
ted  as  for  chronic  diffuse  or  chronic  interstitial  nephritis,  according 
he  case  resembles  one  or^the  other  of  these  affections.    A  nutritious 

and  highly  supporting  treatment  is  especially  important,  and  of 
iicines  mercury^  iodide  of  potasidum,  biniodide  of  mercuryy  iodide  of 
faicj  hepar  sxdphur,  hydriodic  addy  chloride  of  gold  and  nitric  and  phoa- 
ric  acids  have  given  the  best  results. 

No  remedy  has  given  better  results  than  hydriodic  acid,  best  given 
;he  form  of  the  syrup,  teaspoonful  doses  several  times  daily.  It  is 
uliarly  helpful  in  cases  developing  upon  tuberculosis,  especially  of 
glands.  For  highly  ansemic  cases  the  syrup  of  the  iodide  of  iron  is 
st  valuable;  also  the  blood  salts  as  extracted  and  prepared  for  adminis- 
tion  by  O'Couner's  method. 

PERINEPHRITIS. 

Perinephritis  is  an  inflammatory  process  affecting  the  tissue  in 
ich  the  kidneys  are  imbedded. 

Etiology  — It  may  be  the  result  of  extension  from  the  renal  system 
from  other  tissues  less  intimately  associated  with  the  perirenal  struc- 
es,  from  infectious,  and  finally  from  direct  injury. 

When  the  inflammatory  process  spreads  from  the  renal  organs  it 
y  have  its  origin  in  the  pelvis  of  the  kidney  (pyelitis) ;  in  the  kidney 
ucture  (suppurative  nephritis  or  tuberculosis  of  the  kidney);  or  in  the 
iter  (ureteritis). 
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Of  extensions  from  more  distant  parts,  inflammation  having 
origin  in  appendicitis,  abscess  of  the  liver  or  spleen,  pelvic  cellulitis 
which  follows  upon  aflFections  of  the  rectuBa  and  uterine  adnejxa,  p 
abscess  and  Pott's  disease,  are  the  most  important. 

Cases  due  to  infection  may  develop  in  the  course  of  smallj 
typhoid  or  typhus  fever  and  scarlatina. 

Direct  injury  resulting  in  perinephric  abscess  may  be  in  the  nat 
of  strams,  blows  or  stabs. 

Perinephritis  appears  to  be  more  common  in  women  thaa  in  m 
and  Ralfe  attributes  statements  as  to  its  infrequency  in  children  to  i 
fact  that  it  is  often  overlooked  in  young  subjects  due  to  the  pus  -worki 
downward  and  resembling  psoas  abscess  or  hip  disease. 

Morbid  Anatomy. — The  involved  tissues  undergo  the  aeve 
changes  peculiar  to  the  inflammatory  process,  with  a  strong  tendency 
terminate  in  suppuration.  There  may  be  multiple  purulent  foci  whi 
finally  unite  forming  an  abscess  of  large  size.  From  contiguity  to  t 
bowel  the  pus  may  have  a  distinctly  fsecal  odor.  If  the  abscess  is  due 
sepsis  the  pus  has  a  diminished  consistency  and  a  grayish  tint.  The 
may  be  shreds  of  gangrenous  tissue,  and  I  have  observed  a  case  in  whi( 
^^  hsemorrhage  occurred  into  the  abscess.    The  character  of  the  walls  of  tl 

i^H  abscess  will  depend  much  upon  its  duration,  rapidly  progressive  ab8cess( 

having  ragged  walls,  those  of  protracted  ones  being  smooth.  The  cond 
tion  of  the  kidney  is  governed  by  the  size  of  the  abscess,  but  more  pa: 
ticularly  by  the  extent  to  which  it  is  enveloped  by  the  suppurative  pn 
cess.  It  may  present  small  abscesses  beneath  the  capstile,  or  the  entir 
organ  may  be  softened  and  its  epithelium  in  a  state  of  cloudy  swelling. 

Symptoms. — The  symptoms  are  essentially  those  of  deep-seate( 
abscess  in  any  portion  of  the  body.  The  development  may  be  insidiou 
with  deep-seated  pain  in  the  region  of  the  kidney.  There  may  be  a  chill 
followed  by  fever  of  a  continued  or  intermitting  type.  Rigors  may  b< 
repeated.  With  the  progress  of  the  inflammation  the  pain  increases 
k^yj  often  becoming  severe,  and  may  be  aggravated  by  pressure.    There  is  i 

n^  tendency  to  radiation  from  the  renal  region  towards  the  groins  or  hypo 

gastrium.  With  the  accumulation  of  pus  there  is  fulness  and  increasec 
resistance  in  the  lumbar  region.  The  fulness  may  increase  until  a  tumoi 
is  formed,  the  integument  covering  it  becoming  oedematous,  red,  hot 
tender  and  fluctuating.  Less  frequently  the  abscess  burrows  forward 
to  the  iliac  fossa  pointing  above  Poupart's  ligament.  Less  fortunate 
extensions  are  upward,  with  perforation  of  the  diaphragm  and  develop- 
ment of  some  form  of  inflammation  in  the  chest ;  or  it  may  perforate  the 
peritoneum  with  resulting  peritonitis,  or  the  stomach,  bowels  or  bladder. 
The  rapidity  of  development  of  the  abscess  is  variable,  evidences  of  a 
purulent  accumulation  being  present  within  six  or  eight  days  in  most 
cases,  while  others  may  continue  for  weeks  before  there  is  evidence  of 


ill 

Digitized  by  VjOOQIC 


PERINEPHRITIS, 


421 


ration  Before  there  is  a  distinct  protrusion  the  part  may  be  best 
ned  by  placing  one  hand  below  the  border  of  the  ribs  posteriorly, 
her  being  employed  to  palpate  the  anterior  surface.  With  full 
>pmeiit  of  the  abscess  a  well-marked  tumor  occupies  the  space 
en  the  ribs  and  the  iliac  crest.  The  patient  is  disposed  to  stand 
the  body  inclined  to  the  aflfected  side,  with  the  hips  slightly  flexed 
be  band  of  that  side  resting  upon  the  thigh  (Gibney).  While  in  * 
ibency  the  thigh  upon  the  side  of  the  inflammation  is  preserved  in 
.e  of  flexion,  thus  relaxing  the  abdominal  muscles  of  that  side.  The 
s  muscle  overlying  the  tumor  is  rigid. 

Urinary  changes  are  only  present  when  the  kidney  has  been  pri- 
ly  or  becomes  secondarily  involved. 

The  continued  pain,  fever  and,  often,  gastric  irritability  impair  nu- 
>n,  with  consequent  failure  of  strength  and  increasing  emaciation. 
Diastasis. — Pyonephrosis,  hydronephrosis,  spinal  caries,  and  lum- 
*  involving  one  side,  are  conditions  which  simulate  perinephritis, 
en  the  disease  is  upon  the  right  side  and  quite  acute,  it  presents  points 
imilarity  to  typhoid  fever  and  appendicitis,  but  the  formation  of  a 
lor  in  the  lumbar  region,  the  absence  of  gurgling  in  the  iliac  fossa, 
L  the  location  of  the  severe  pain,  are  suflBciently  diagnostic.  Careful 
ilization  of  the  tumor  is  an  important  element  in  the  diagnosis,  not 
y  in  its  relation  to  the  two  diseases  just  mentioned,  but  in  connection 
h  diflFerentiation  from  tumors  of  the  liver  and  spleen,  and  from  carious 
ease  of  the  spine.  The  febrile  symptoms  and  general  acute  character 
the  case  separate  perinephritis  from  hydronephrosis,  feecal  accumula- 
n,  lumbago,  carcinomatous  and  other  renal  tumors.  The  position 
umed  by  the  patient  while  standing  has  been  referred  to,  and  it  may 
further  stated  that  this  feature  may  be  developed  before  a  tumor 
detected. 

Prognosis. — A  successful  issue  depends  much  upon  the  cause  and 
ion  the  condition  of  the  patient's  general  health  at  the  time  of  the 
tack.  After  the  formation  of  an  abscess  recovery  must  be  rare  with- 
it  evacuation  of  the  pus  by  way  of  external  tissues,  although  in  one 
my  cases  the  abscess  evidently  opened  into  the  duodenum  and  con- 
aued  to  discharge  rather  periodically  for  about  one  year,  followed  by 
>covery. 

The  most  favorable  direction  for  the  pus  to  take  is  through  the  tissues 
F  the  lumbar  region. 

Treatment.— While  surgical  treatment  is  of  first  importance, 
emanding  that  the  abscess  should  be  drained  at  the  earliest  moment, 
auch  may  be  accomplished  in  the  early  stage  by  rest,  light  diet  and  the 
areful  administration  of  the  well-known  remedies  for  abscess,  the  most 
mportant  in  the  early  stage  being  belladonna^  hepar  sulphur,  rhna  ioxico- 
mdrm  and  arnica^  being  governed  in  their  selection  by  cause,  symptoms 
nd  pathological  state. 
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Fomentations  and  poultices  are  of  assistance  in  controlling  the  se 
pain.  It  is  important  in  the  beginning  of  the  attack  that  the  bo^ 
should  be  well  cleared.  A  free  saline  purge  is  of  undoubted  value  foi 
same  reasons  that  have  been  advanced  by  many  for  their  use  in  p 
tonitis. 


PYELITIS. 

Pyelitis  is  an  acute  or  chronic  inflammation  of  the  pelvis    of 
kidney. 

It  is  ordinarily  spoken  of  as  an  inflammation  of  the  pelvis  of 
kidney,  but  instances  must  be  rare  in  which  the  inflammatory  proc 
does  not  involve  the  ureter  in  some  degree,  and  often  it  is  but  a  pari 
a  general  catarrhal  process  affecting  the  entire  genito-urinary  tract. 

Etiology. — The  development  of  a  primary  pyelitis  may  be  due 
cold,  exposure  to  cold  and  wet,  and  to  the  influence  of  many  of  t 
specific  infectious  diseases,  especially  typhoid  fever,  typhus,  the  typhc 
stage  of  cholera,  diphtheria,  variola,  influenza  and  measles.  Tuberculos 
excites  a  most  obstinate  form.  It  may  also  develop  in  the  course 
scurvy.  It  may  follow  upon  the  irritant  action  of  cantharis,  turpe; 
tine,  various  balsams,  and  the  excessive  use  of  diuretics.  The  secon 
ary  form,  which  is  by  far  the  most  common,  results  from  the  presen< 
of  foreign  bodies,  especially  calculi,  blood  clots,  or  morbid  growths  sue 
as  hydatids,  or  tuberculous  masses  in  the  pelvis  of  the  kidney,  resultii 
in  obstruction  to  the  outflow  of  urine.  Lesions  causing  interference  wit 
the  normal  discharge  of  the  urine  frequently  involve  the  male  urethr 
(stricture).  Hypertrophy  of  the  prostate  gland  often  leads  to  the  disea^ 
in  old  men,  and  other  lesions  of  this  gland  may  be  operative  in  younge 
persons.  Gonorrhoea  or  cystitis  accounts  for  some  cases  by  extensioi 
In  spinal  disease  with  paraplegia  the  mucous  membrane  of  the  eutir 
urinary  tract  is  altered  in  its  nutrition,  tending  strongly  to  the  develop 
ment  of  catarrhal  inflammation.  Pyelitis  may  also  develop  in  gouty  o 
lithsemic  persons  from  the  presence  of  irritating  crystals  in  the  urine 
When  associated  with  purpura,  scurvy  and  high  grades  of  anaemia,  fre( 
heemorrhages  into  the  pelvis  of  the  kidney  may  take  place  repeatedly. 

Morbid  Anatomy. — In  the  early  stage  of  the  disease  the  mucoui 
membrane  is  hypersemic,  swollen  and  covered  with  a  muco-puruleni 
secretion.  There  may  be  ecchymoses  here  and  there,  and  the  mucoui 
membrane  undergoes  destructive  changes,  with  the  result  of  freeing  the 
peculiar  epithelia  of  the  deeper  layers  of  the  mucous  membrane  which 
have  been  erroneously  considered  as  characteristic  of  pyelitis  when  found 
in  the  urine.  With  the  progress  of  the  lesion  the  tissues  of  the  pelvis  oi 
the  kidney  undergo  thickening,  and  the  mucous  membrane  loses  color, 
becoming  of  a  "slate  gray*'  or  "ashy  "  tint.  In  primary  cases  due  to  in- 
fectious diseases  the  kidney  may  be  attacked,  with  the  development  of 
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rous  foci  of  suppuration  (pyelonephritis).  If  there  is  obstruction, 
alyces  are  gradually  dilated  and  the  papillee  flattened.  Under  the 
lued  stimulus  of  pressure  the  renal  parenchyma  wastes  until  the 
i  with  its  capsule  is  transformed  into  the  walls  of  a  large  abscess. 
miction  may  develop  suddenly  from  impaction  of  calculi,  blood 
fragments  of  kidney  structure,  or  pieces  of  morbid  growth;  or, 
lally,  from  progressive  thickening  of  the  tissues.  The  rate  of  pro- 
of kidney  degeneration  is,  of  course,  dependent  upon  the  degree  of 
;>leteness  of  the  obstruction.  When  the  presaure  is  slowly  increased 
inective  tissue  hyperplasia  is  excited  in  the  kidney,  which  enables 
organ  to  longer  withstand  the  ill  effects  of  the  distention.  The 
ructive  changes  in  the  early  stage  are  most  marked  in  the  pyramids, 
3h  bodies  by  reason  of  their  position  are  exposed  to  the  highest 
•ee  of  pressure ;  ultimately  the  cortex  is  also  reduced  and  may  largely 
quite  disappear.  The  tumor  which  results  from  obstruction  may 
lergo  a  variety  of  changes.  The  purulent  collection  may  be  absorbed, 
owed  by  shrinkage  of  the  mass,  or  the  contents  are  reduced  to  a  semi- 
d  consistence;  or,  finally,  rupture  of  the  sac  may  take  place  into  the 
ues  about  the  organ,  through  the  walls  of  adjacent  hollow  organs,  or 
ely,  the  pus  may  burst  into  the  peritoneal  cavity  or  through  the 
iphragm  into  the  chest  More  frequently  it  follows  the  psoas  muscles 
Scarpa's  triangle.  The  contents  of  the  abscess  cavity  consist  of  urine, 
3,  mucus,  calculi,  fragments  of  kidney  structure,  and  sometimes  por- 
•ns  of  morbid  growths. 

Sjrmptoins. — In  the  most  acute  form,  with  involvement  of  the 
dney  in  the  inflammatory  process,  the  general  symptoms  are  of  a 
rious  character,  viz.,  chills,  high  temperature,  sweats,  lumbar  pains 
id  gastro-intestinal  disturbance.  In  some  cases,  even  of  an  acute  type, 
e  condition  is  an  obscure  one.  The  local  symptoms  consist  of  tender- 
sss,  pain,  which  may  be  of  a  dull  or  acute  character  and  located  in  the 
igion  of  the  kidney  or  along  the  ureter;  and  if  there  is  obstruction  of 
le  ureter  a  tumor  is  developed  which  generally  may  be  readily  palpated. 
The  urine  presents  the  most  important  features  of  the  disease.  The 
uantity  is  little  changed,  the  specific  gravity  is  somewhat  above  normal, 
arying  from  1024  to  1028  or  1030.  The  reaction  is  alkaline,  but  it  may 
>e  acid  in  the  early  stage.  The  urine  is  turbid,  depositing  a  sediment 
rbich  is  at  times  large  and  which  the  microscope  shows  is  composed  of 
>us,  epithelium,  and  occasionally  blood.  Crystals  of  uric  acid  or  oxalate 
)!  lime  are  frequently  present.  Following  Ebstein,  the  presence  in  the 
irine  of  epithelial  cells  supposed  to  be  peculiar  to  the  deeper  layers  of  the 
Qnucous  membrane  of  the  renal  pelvis,  has  been  considered  the  most 
important  feature  of  pyelitis.  Investigations  by  Creedon,  corroborated 
by  Porter,  of  New  York,  have  demonstrated  that  these  cells  do  not  pos- 
Jess  a  peculiar  morphological  character  separating  them  from  cells  found 
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in  the  deeper  layers  of  the  mucous  membrane  of  other  portions  of 
urinary  tract.  Some  years  since,  while  teaching  histology,  I  made 
investigation  of  this  subject  which  resulted  in  much  the  same  oonclus 
and  have  since  taught  that  while  single  and  double-tailed  epithelial  c 
are  often  present  in  large  numbers  in  the  urine  of  persons  suffering  fi 
pyelitis,  that  the  presence  of  such  cells  is  not  proof  of  the  existence 
that  affection. 

Albumin  is  seldom  present  in  amount  without  coexisting  nephri 
the  little  there  is  being  dependent  upon  pus  and  blood.  Blood  in  sm 
quantity  may  be  due  to  associated  acute  nephritis  or  the  irritant  inf 
ence  of  calculi.  With  great  increase  of  the  pus  the  peculiar  epithei 
cells  are  obscured  and  not  as  readily  discovered. 

Temporary  obstruction,  when  the  disease  is  limited  to  one  side,  w 
result  in  clear  urine  for  a  time.  With  the  progress  of  alkaline  fermen 
tion  pus  cells  are  disintegrated  with  resulting  opacity  of  the  urine.  Be 
teria,  crystals  of  ammonio-magnesium  phosphate,  are  abundant.  M 
turition  is  frequent,  particularly  when  the  bladder  is  involved,  ai 
strangury  is  not.  uncommon.  Frequent  painful  urination  may  exi 
when  the  bladder  is  unaffected,  and  even  in  the  early  stage  of  pyelitis,  i 
'  the  result  of  reflex  action. 

Diagnosis. — If  the  case  is  observed  during  its  early  period,  and  tl 
purulent  urine  is  found  to  be  persistently  acid,  and  there  is  an  absent 
gf  positive  symptoms  of  bladder  involvement,  it  is  safe  to  consider  th« 
the  pelvis  of  the  kidney  is  the  part  attacked,  the  side  being  often  ind 
cated  by  localized  pain,  tenderness,  etc.  Much  stress  is  laid  upon  th 
intermitting  flow  of  purulent  urine,  but  as  a  practical  fact,  this  symptou 
is  not  often  available,  nor  is  the  character  of  the  epithelium  present  ii 
the  urine  of  positive  value,  indicating  only  that  the  deeper  layers  of  th 
mucous  membrane  are  involved,  but  not  the  location  of  the  lesion. 

It  must  be  confessed  that  in  many  cases  the  diagnosis  is,  at  least  foi 
a  time,  difficult  or  impossible. 

In  catarrh  of  the  bladder  the  urine  is  muco-purulent,  deposits  8 
glairy  sediment,  is  ammoniacal,  and  there  are  marked  symptoms  of  ves- 
ical irritability.    Cystitis  and  pyelitis  often  coexist.    When,  with  symp- 
I  toms  suggestive  of  pyelitis,  the  amount  of  pus  associated  with  the  glairy 

'  sediment  is  larger  than  that  attending  cystitis ;  also  when  the  symptoms 

indicative  of  bladder  irritation  are  well  marked,  the  existence  of  both 
may  be  assumed. 

The  tumor  of  pyonephrosis  is  differentiated  from  hydatid  and  malig- 
nant disease  by  the  presence  of  fever,  purulent  urine  or  a  history  of  its 
presence.  In  a  case  of  aggravated  catarrh  of  the  pelvis  of  the  kidney 
and  bladder  under  my  care  some  years  since,  the  exciting  cause  was 
perforation  of  the  bladder  by  pus  discharged  from  an  abscess  resulting 
from  appendicitis. 
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b  is  important  to  determine  whether  the  pyelitis  is  primary  or  sec- 
y.  This  is  judged  of  by  the  history  of  the  development  of  the 
toms.  In  secondary  pyelitis  the  disease  usually  arises  by  an  exten- 
ipward  from  the  mucous  membrane  of  the  lower  urinary  tract  and 
^nded  in  the  early  stage  by  symptoms  relating  to  the  urethra  or 
ler.  The  urine  is  alkaline  in  reaction  (at  least  neutral)  and  under- 
iecoEuposition,  while  in  primary  pyelitis  some  of  the  causes  of  that 
ion,  which  have  been  detailed,  are  found  to  have  been  operative, 
e  is  usually  an  absence  of  painful  and  frequent  micturition,  and 
irine  may  remain  acid  during  the  early  days.  This  latter  distinc- 
however,  cannot  be  fully  relied  upon,  as  primary  pyelitis  may 
)ubtedly  be  attended  in  some  instances  by  reflex  irritability  of  the 
der. 

Treatment. — In  acute  cases  the  patient  should  be  put  at  rest  in 
If  pain  is  a  marked  feature  some  relief  may  be  secured  from  the 
of  hot  poultices,  fomentations,  dry  cups,  and  hot  foot-baths.    A  gen- 
warm  bath  every  twenty-four  hours  is  often  of  use  in  the  early  stage, 
urine  should  be  rendered  unirritating  by  the  free  use  of  demulcent 
iks.     Alkaline  waters  often  prove  useful.    Milk  is  the  best  article  of 
I.    Everything  of  a  stimulating  characlet  should  be  avoided.    In 
onic  forms  the  same  measures  are  in  some  degree  applicable,  i.  e.,  rest, 
duction  of  copious  bland  urine,  and  a  simple,  unirritating  diet. 

When  obstruction  is  the  cause,  it  is  of  first  importance  to  effect  a 
loval  of  the  constriction,  or  of  the  foreign  body  which  fills  the  ureter. 
e  former  is  accomplished  by  general  measures  and  medicines,  the 
Ler  by  surgical  interference.  Statistics  illustrate  the  importance  of  not 
aying  operative  treatment  too  long.  Before  advising  operation  it  is 
portant  to  determine  as  far  as  possible  the  condition  of  the  other  kid- 
Yj  as  it  is  diseased  in  quite  a  percentage.  If  disease  is  apparently 
aited  to  one  organ,  or  the  evidence  of  disease  of  the  other  kidney  is 
ght  and  the  urine  contains  a  fair  amount  of  urea  (upon  repeated  exam- 
ations),  it  is  probably  advisable  to  operate.  In  several  cases  attended 
very  painful  urination  I  have  seen  good  results  from  perineal  section. 
The  employment  of  the  solvent  influence  of  drugs  upon  calculi  is 
Lvised,  and  may  be  at  times  a  wise  thing  to  attempt.  If  the  stone  cou- 
nts of  uric  acid  or  oxalate  of  lime,  the  alkaline  carbonates  may  be 
Jaployed,  especially  the  acetate  or  citrate  of  potassium ;  and  for  phos- 
hatic  calculi,  the  mineral  acids,  are  most  used. 

J.  H.  McClelland  recommends  aspiration  or  cutting  down  upon  the 
^st  wall  through  the  loin,  followed  by  drainage  and  washing  of  the 
yst  with  solution  of  iodine,  carbolic  acid,  or  calendula  (20  per  cent.), 
a  distilled  water. 

Removal  of  the  kidney  is  demanded  in  some  instances  and  may  be 
accessfuUy  performed. 


Digitized  by 


Qoo^^ 


426 


SUPPURATIVE  INTERSTITIAL  NEPHRITIS. 


Medicinal  agents  are  of  decided  value,  especially  when  it  is  poss 
to  remove  the  exciting  cause  of  the  disease,  the  accomplishment  of  * 
indication  not  always  resulting  in  restoration.  Medicines  are  also  ne 
sary  to  antagonize  certain  diathetic  states  which  tend  to  a  reproduct 
of  the  cause,  e.  g.,  the  uric  acid  diathesis.  With  the  advent  of  fever,  pi 
and  purulent  urine,  aconite  is  often  useful,  especially  in  primary  ca 
According  to  symptoms,  cause,  etc.,  belladonna^  rhua  tox,y  bryonia,  carUha 
or  cannaMs  sativa  may  be  called  for. 

For  their  influence  directly  upon  the  lesion  of  the  mucous  me 
brane,  after  the  catarrh  has  become  established,  buchuy  chimophila,  hydr 
tis,  mercury,  especially  the  mere,  cor.,  pareira  brava,  pulsatiMa,  nvlphur,  a 
wva  ursi  have  all  been  employed  and  are  recommended  by  diflferent  < 
servers.    Hughes  considers  the  latter  medicine  the  most  important  oi 

I  have  never  given  any  remedy  from  which  I  have  witnessed  su" 
decided  results  as  from  boric  add  in  ten-grain  doses,  repeated  sever 
times  daily.  Symptoms  growing  out  of  the  great  loss  of  pus  may  1 
antagonized  by  cincfuma,  chimnum  ara.j  arsenic  or  quinine. 

For  calculous  cases  benzoic  add,  benzoate  of  sodium^  lithium  carb.y  lye 
podium  and  aarsaparilla  may  be  employed. 

Piperazin  in  two-grain  doses,  several  times  daily,  has  been  of  uj 
when  the  disease  was  kept  up  by  the  irritant  action  of  uric  acid  crystali 

If  ammoniacal  decomposition  has  produced  a  putrid  urine  whic 
does  not  yield  to  ordinary  remedies  and  irrigation  of  the  bladder,  w 
may  adopt  Andrew  Smith's  i^ggestion  of  giving  saccharin  in  three 
grain  doses,  repeated  three  times  daily.  This  substance  is  powerfully 
antiseptic  and  acts  as  an  acid  in  the  urine.  This  observer  claims  tba 
it  may  be  given  for  months  without  the  slightest  irritating  influence 
Benzoic  acid  in  ten-grain  doses  possesses  much  the  same  influence.  The 
bowels  must  be  kept  open,  which  can  usually  be  accomplished  by  the 
use  of  some  of  the  alkaline  spring  waters  if  required. 

SUPPURATIVE  INTERSTITIAL  NEPHRITIS. 

Synonyms. — Surgical  kidney;  obstructive  nephritis;  pyelo-nephri- 
tis ;  ascending  nephritis ;  puerperal  kidney. 

The  term  "  interstitial "  is  selected  for  the  reason  that  the  inflamma- 
tory process  has  its  origin  in  the  connective  tissue  of  the  kidney,  and 
the  word  "  suppurative  "  to  distinguish  this  affection  from  chronic  inter- 
stitial nephritis,  in  which  disease  there  is  no  tendency  to  purulent  accu- 
mulations. This  form  of  inflammation  of  the  kidneys  possesses  close 
relationship  to  Bright's  disease,  and  yet  upon  close  study  will  be  dis- 
covered to  present  marked  etiological  and  symptomatic  differences. 

Etiology. — Bacteria  possess  an  important  relationship  to  this  variety 
of  renal  inflammation,  securing  an  entrance  to  the  kidneys  by  way  of  the 
mucous  membrane  of  the  gienito-urinary  passages,  by  the  bloodvessels, 
and  possibly  also  through  the  lymphatic  channels. 
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?onie  form  of  obstruction  to  the  flow  of  urine,  leading  to  detention 
lecoin  position  of  this  fluid,  is  the  most  frequent  cause  of  suppura- 
nterstitial  nephritis.  Such  obstruction  may  be  due  to  the  presence 
calculus  in  the  pelvis  of  the  kidney,  or  its  impaction  in  the  ureter, 
resence  in  the  bladder,  or  to  stricture  of  the  urethra.  The  process 
be  excited  by  the  presence  of  stone  within  the  renal  structures.  It 
follow  upon  inflammatory  changes  resulting  from  catheterism, 
rgement  of  the  prostate  gland,  tumors  of  the  ovaries  and  uterus, 
ie  inflammations,  pregnancy,  indeed  any  condition  which  may 
ruct  the  outflow  of  urine. 

Injuries  in  the  nature  of  blows,  kicks,  or  stabs  involving  the  kidney 
s  imiTLediate  neighborhood,  have  all  been  known  to  excite  suppura- 
action  within  the  kidneys,  although  traumatism  ranks  among  the 
T  causes.  The  embolic  process  accounts  for  a  few  cases,  the  emboli 
ing  their  origin  in  acute  septic  endocarditis.  When  originating  in 
manner  the  renal  vessels  may  sometimes  be  found  filled  with  masses 
bacteria.  The  septic  organisms  may  also  have  their  origin  in  septi- 
aia,  pyaemia,  dysentery,  diphtheria,  typhoid  fever,  actinomycosis,  etc 
suppurative  nephritis  dependent  upon  pulmonary  disease  the  elastic 
:es  of  the  lung  tissue  have  been  found  in  the  renal  abscesses,  thus 
nonstrating  the  source  of  the  emboli  (Boettcher). 

It  is  possible  for  the  kidney  lesion  to  develop  by  extension  of  disease 
)cesses  from  neighboring  structures,  e.  g,^  caries  of  the  vertebrae  and 
3cess  of  the  liver,  spleen  or  psoas  muscle. 

The  disease  occurs  much  more  frequently  in  men,  probably  in  the 
oportion  of  six  to  one.    Few  cases  occur  before  middle  life. 

Morbid  Anatomy. — The  general  features  of  the  morbid  change 
11  depend  in  some  degree  upon  the  cause  of  the  individual  case.  If, 
'  instance,  it  is  secondary  to  septic  endocarditis,  or  to  septicaemia,  both 
dneys  are  apt  to  be  uniformly  involved.  When  secondary  to  inflam- 
ation  of  the  genito-urinary  mucous  membrane,  one  kidney  is  usually 
tacked,  and  in  the  traumatic  form  the  changes  are  extensive,  the  sur- 
unding  tissues  being  involved  and  a  large  portion  of  the  organ 
timately  destroyed. 

The  kidneys  are  usually  somewhat  enlarged,  the  capsul^  is  thick- 
led,  in  some  degree  adherent,  and  the  surface  of  the  organ  red  and 
ranular,  but  more  frequently  pale.  Section  sometimes  reveals  thicken- 
ig,  at  other  times  thinning,  of  the  cortex.  The  pelvis  of  the  kidney  is 
ikted,  baggy,  and  usually  contains  purulent  urine.  The  mucous  mem- 
rane  is  vascular  and  may  be  oedematous.  Upon  removal  of  the  cap- 
jle,  particles  of  the  parenchyma  are  found  adherent,  e€tch  bit  of  tissue 
hich  has  been  torn  off  from  the  cortex  indicating  the  location  of  a 
linute  abscess.  These  punctate  abscesses  are  found  singly  or  in  groups, 
ad  it  is  interesting  to  note,  in  the  early  stage,  that  they  may  be  con- 
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fined  to  areas  of  tissue  in  relation  to  the'  bases  of  certain  pyramids.  In 
many  of  the  cases,  at  least,  the  inflammatory  process  first  attacks  the 
papillae  of  certain  pyramids,  the  infective  process  travelling  along  their 
structure  to  the  base  of  the  organ.  With  full  development  of  the  disease 
the  minute  foci  unite  to  form  larger  abscesses,  thus  leading  to  destruc- 
tion of  considerable  tracts  of  tissue. 

Lines  of  purulent  foci  corresponding  to  urinary  tubules  are  found, 
upon  microscopic  examination,  to  involve  the  inter-tubular  tissue. 

The  convoluted  tubules  may  exhibit  slight  changes  peculiar  to 
nephritis.  Some  may  be  choked  with  leucocytes.  Most  of  these  tubules 
are  of  normal  size,  but  the  straight  tubes  are  dilated  and  contain  casts. 
It  is  not  uncommon  to  observe  the  renal  epithelium  desquamated  by  the 
action  of  the  invading  leucocytes. 

The  bloodvessels  exhibit  the  changes  peculiar  to  endarterUia  obliter- 
ans. The  muscular  coat  and  adventitia  are  thickened.  The  bloodvessels 
contain  a  good  deal  of  blood.  Many  of  the  glomeruli  are  apparently 
normal,  others  are  in  a  state  of  nuclear  proliferation,  and,  later,  they 
undergo  hyaline  degeneration.  Blood  is  often  found  surrounding  the 
tufts. 

The  connective  tissue  is  swollen,  and  here  and  there  contains 
inflammatory  foci,  the  tissue  being  filled  with  migrating  leucocytes.  In 
the  more  advanced  foci  all  the  conditions  of  abscess  are  present. 

It  is  not  uncommon  for  abscesses  to  break  through  the  papillse  of 
the  pyramids,  the  pus  flowing  through  the  calyces  into  the  pelvis  of  the 
kidney.  The  pyramid  is  gradually  destroyed.  It  is  not  uncommon,  in 
the  late  stages  of  the  disease,  for  the  kidney  to  be  partitioned  into  several 
purulent  sacs,  or  the  entire  organ  may  be  converted  into  one  large 
abscess.  These  changes  are  usually  further  advanced  in  one  kidney. 
The  pelvis  of  the  kidney  and  the  ureter  may  be  dilated,  sometimes  greatly 
so.    Both  are  seats  of  purulent  catarrh. 

SymptomB. — Apart  from  the  urinary  characteristics  the  symptoms 
of  obstructive  nephritis  are  frequently  very  indefinite,  and  those  which 
exist  are  often  complicated  with  the  developments  of  a  primary  afifec- 
tion.  Local  symptoms  are  often  prominent,  at  other  times  quite  absent. 
Pain  may  be  severe,  but  oftener  consists  of  simple  aching  in  the  region 
of  the  kidneys,  involving  one  or  both.  The  pain  may  be  localized 
in  the  region  of  the  kidney  or  may  radiate  through  the  abdomen  to 
the  groins,  etc.  The  pain  may  be  localized  at  some  point  along  the 
ureter,  suggesting  impaction  of  the  tube  with  a  calculus,  clots  or  frag- 
ments of  kidney  structure.  The  pain  may  be  constant  or  paroxysmal. 
When  obstruction  exists  there  is  swelling  above  the  obstructed  point,  a 
distinct  tumor  being  sometimes  discoverable  deep  in  the  hypochondriac 
region  resulting  from  dilatation  of  the  pelvis  of  the  kidney. 

Urine.    The  most  important  feature  of  the  urine  is  the  presence  of 
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pus.  Blood  may  exist  in  visible  quantity  and  can  be  nearly  always 
detected  by  the  use  of  the  microscope.  In  well-developed  chronic  cases 
the  urine  is  much  increased  in  quantity,  amounting  to  sixty,  eighty  or 
more  ounces  in  the  twenty-four  hours.  The  specific  gravity  is  low.  In 
,  most  cases  the  urine  is  diminished  in  quantity,  still  presenting  a  low 
specific  gravity  due  to  the  small  amount  of  urea.  The  decrease  in  quan- 
tity bears  a  close  relationship  to  the  extent  of  the  destruction  of 
renal  substance  and  may  amount  to  an  almost  entire  suppression. 
The  reaction  is  usually  acid,  but  with  the  development  of  associated 
catarrh  the  urine  undergoes  decomposition,  developing  alkalinity.  The 
same  condition  gives  rise  to  turbidity  and  a  deposit  of  muco-pus.  Pus 
originating  in  the  kidney  or  in  the  pelvis  of  the  kidney  does  not  present 
the  glairiness  which  is  peculiar  to  bladder  pus.  The  amount  of  pus  in 
the  urine  is  variable.  It  may  require  the  microscope  for  its  detection, 
or  represent  one-quarter  of  the  bulk  of  a  single  passage  of  urine.  The 
amount  of  pus  is  also  subject  to  sudden  fluctuations,  a  free  discharge 
representing  rupture  of  an  abscess  or  the  sudden  removal  of  an  obstruc- 
tion to  its  discharge.  Such  obstruction  may  be  due  to  a  calculus  or  to 
a  bit  of  renal  tissue.  I  have  been  able  to  secure  fragments  of  such  tissue 
more  certainly  by  passing  the  pus  through  a  fine  sieve  or  not  too  fine 
cloth,  by  the  aid  of  flowing  water. 

Albumin  is  invariably  present,  but  never  in  excessive  quantity,  the 
amount  being  governed  largely  by  that  of  the  pus  or  the  blood  in  tiie 
urine.  The  few  cases  which  present  a  free  albuminuria  are  attended  by 
an  unusual  degree  of  difiuse  degeneration  of  the  kidneys. 

Tube  casts  are  very  scanty  and  of  the  hyaline  or  granular  kind. 
It  is  not  rare  to  meet  a  blood  cast.  Micro-organisms  are  abundant,  and 
triple  phosphates  may  be  present.  It  is  not  unusual  for  protracted  cases 
to  develop  an  acute  nephritis.  Such  attacks  are  characterized  by  the 
same  changes  in  the  urine  as  attend  the  primary  form. 

Fever  is  not  a  constant  symptom  and  in  some  cases  may  be  entirely 
absent.  The  pulse  is  increased  in  frequency  in  projx)rtion  to  the  height 
of  the  temperature  and  the  feebleness  of  the  patient.  Chills,  followed  by 
elevated  temperature  and  sweats,  may  occur  at  intervals,  and  are  depend- 
ent upon  the  formation  of  abscesses.  Ralfe  states  that  he  has  observed 
attacks  beginning  with  well-marked  rigors  sufficiently  severe  to  simulate 
paroxysms  of  ague. 

With  the  progress  of  the  disease  emaciation  is  often  rapid,  the 
patient  complains  much  of  gastric  irritability,  even  of  vomiting  and 
diarrhoea.  With  failure  of  the  vital  forces,  the  tongue  becomes  dry  and 
brown,  the  pulse  rapid  and  weak,  and  there  may  be  slight  delirium  and 
a  good  deal  of  sweating. 

The  heart  is  sometimes  considerably  hypertrophied.  Dropsy  seldom 
attends  except  as  a  result  of  intercurrent  acute  nephritis,  or  a  failure  in 
the  heart's  ability. 
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Ur8Bmia  in  its  typical  character  is  an  unusual  symptom,  but  is  not 
infrequent  in  the  form  developing  in  pregnant  women.  It  is  usually  of 
typhoid  type,  but,  according  to  Senator,  it  may  resemble  diabetic  coma* 

DiagnoBis. — ^The  diagnosis  of  suppurative  nephritis  is  frequently 
made  only  after  thorough  and  repeated  examinations,  including  analyses  * 
of  the  urine.  Its  existence  may  be  suspected  when  the  patient  is  the  sub- 
ject of  genito-urinary  disease,  or  has  received  an  injury  in  the  region  of 
the  kidneys  attended  by  hsematuria,  purulent  urine,  and  tenderness  or 
tumor  in  the  region  of  one  or  both  kidneys.  When  the  disease  develops 
insidiously  it  presents  strong  resemblances  to  intermitting  fever,  pysemia, 
typhoid  fever,  septic  peritonitis,  or  perirenal  abscess,  but  in  all  cases  the 
most  important  information  is  developed  by  thorough  examination  of 
the  urine.  The  characteristic  urinary  conditions  are  often  associated 
with  evidences  of  hypertrophied  heart,  high  arterial  tension,  accentua- 
tion of  the  aortic  second  sound  at  the  base,  and  sometimes  reduplication 
of  the  first  sound  at  the  apex. 

FrognoBis. — ^The  post-mortem  table  has  revealed  so  many  scarred 
kidneys  that  we  are  foiced  to  believe  that  some  cases  at  least  practically 
recover.  There  is  too  much  of  a  tendency  to  treat  cases  of  suppurative 
nephritis  as  if  hopeless,  which  must  necessarily  influence  the  treatment 
unfavorably.  Many  cases,  by  means  of  judicious  treatment,  may  have 
life  prolonged,  and  a  very  few  pass  into  comparative  health,  but  it  must 
be  confessed  that  but  few  make  even  this  partial  recovery  after  the  lesion 
is  well  developed,  and  for  obvious  reasons.  The  most  favorable  cases  are 
those  due  to  an  obstruction  which  is  removable.  The  rapid  improve- 
ment which  sometimes  takes  place  may  be  due  to  lessening  of  coexisting 
pyelitis  or  pyelo-cystitis. 

Treatment. — It  is  of  first  importance  to  endeavor  to  overcome  the 
condition  which  has  determined  the  existence  of  the  renal  inflammation. 
The  frequent  impossibility  of  accomplishing  this  is  the  great  cause  of  so 
high  a  mortality.  For  a  consideration  of  the  various  causes  of  obstruc- 
tion and  their  management  reference  must  be  made  to  special  works 
upon  the  genito-urinary  system.  While  the  treatment  of  the  primary 
disease  is  being  conducted,  the  patient's  strength  must  be  supported  by 
proper  rest,  diet  and  often  stimulants. 

Medicines  which  possess  the  greatest  influence  over  the  suppurative 
process  occurring  in  the  kidney  are  mercury  in  its  various  forms,  espe- 
cially mercurius  corrosivus,  which  is  particularly  called  for  if  there  is  an 
associated  strangury,  or  ?iq[>ar  sulphur  if  the  amount  of  pus  from  the 
kidney  is  large.  Sxdphur  proves  useful  in  the  course  of  most  long-con- 
tinued cases,  its  prescription  being  based  upon  the  general  symptoms 
rather  than  upon  the  condition  of  the  urine  or  local  symptoms.  Benzoic 
add  or  bemocUe  of  ammonium  should  be  considered  if  the  urine  has  a 
strong  ammoniacal  odor  and  the  subject  is  gouty  or  rheumatic.  Sypbil- 
itics  may  require  iodide  of  potassium. 
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When  associated  with  a  septic  condition  arienicum,  crotoZiw,  carbolic 
acid,  chininum  ara.,  baptisia  and  Iache9i8  should  be  studied. 

If  catarrh  of  the  pelvis  or  of  the  bladder  attends,  much  benefit  fol- 
lows its  treatment.  It  is  not  uncomihon  for  the  most  annoying  symptoms 
to  be  due  to  coexisting  conditions. 

The  remedies  for  the  several  forms  of  nephritis,  for  pyelitis,  and  for 
pyonephrosis,  may  be  consulted  with  advantage. 

RENAL  TUBERCULOSIS. 

Under  the  head  of  tuberculosis  of  the  kidney  are  included  all  those 
lesions  the  development  of  which  is  associated  with  the  presence  of  the 
bacillus  tuberculosis.  These  lesions  are  represented  by  the  development 
of  tubercles  and  by  "  strumous  inflammation  "  of  the  parenchyma  of  the 
organ.  They  are  attended  by  constitutional  disturbance,  changes  in  the 
urine,  particularly  a  deposit  of  caseous  debris,  and  the  development  of  a 
tumor  in  the  renal  region. 

Etiology  and  Morbid  Anatomy. — Aside  from  its  association  with 
tuberculosis  in  other  portions  of  the  body,  we  knov  little  of  the  causation 
of  renal  tuberculosis.  Why  the  kidney  should  be  attacked  is  seldom 
apparent.  Its  development  seems  to  be  associated  with  hereditary  influ- 
ence, defective  environment,  cold,  certain  diseases,  etc.  It  occurs  more 
frequently  in  young  persons,  even  children,  than  in  4hose  who  have 
attained  middle  life,  and  men  are  much  more  frequently  attacked  than 
women.  The  development  is  usually  bilateral,  although  much  more 
advanced  in  one  organ.  In  the  course  of  tubercular  disease  in  various 
portions  of  the  body  a  greater  or  less  eruption  of  tubercles  takes  place  in 
the  kidney,  particularly  during  the  latter  stages  of  the  disease.  This 
general  bilateral  miliary  development  is  to  be  distinguished  from  the  pro- 
nounced local  tuberculosis  of  the  kidneys  which  involves  one  organ  espe- 
cially, and  is  associated  with  tubercular  growths  in  other  portions  of  the 
genito-urinary  tract  In  these  latter  cases  it  is  more  than  probable  that 
the  bacillus  enters  the  urinary  tract  by  way  of  its  mucous  membrane. 
The  point  of  first  attack  is  variable.  It  is  usually  in  the  kidneys,  involv- 
ing either  the  pyramids  or  the  cortex.  The  development  may  be  from 
the  pelvis  of  the  kidney.  The  tuberculous  masses  when  first  observed 
are  usually  yellow  and  caseous.  They  gradually  enlarge,  forming 
masses  of  considerable  size,  coalesce  and  then  break  down  with  re- 
sulting abscesses  and  sinuses,  and  ultimately  discharge  into  the  renal 
pelvis.  The  tubercular  masses  which  develop  in  the  mucous  mem- 
brane of  the  pelvis  of  the  kidney,  also  ultimately  break  down,  with  the 
formation  of  ulcers  having  a  ragged  appearance.  Similar  lesions  may 
affect  the  ureter,  which  may  be  sufficiently  thickened  to  result  in  inter- 
ference with  the  outflow  of  urine.j  Obstruction  is  more  frequently 
dependent  upon  plugging  of  the  tube  by  tubercular  debris  or  coagula  of 
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blood.  When  the  obstruction  is  complete  the  retained  urine  and  tuber- 
cular products  distend  the  pelvis  with  a  resulting  pyonephrosis.  The 
destruction  of  renal  tissue  may  proceed  to  an  almost  complete  removal 
of  the  gland,  the  kidney  with  the  pelvis  being  converted  into  a  large 
tubercular  abscess.  In  some  instances  enough  tissue  may  remain  stand- 
ing, and  is  rendered  firmer  by  connective  changes,  to  wall  off  a  number 
of  abscess  cavities,  the  interior  of  which  may  become  lined  with  a 
tolerably  smooth  wall.  These  cavities  may  contain  tubercular  d6bris 
which  is  reduced  to  the  consistency  of  putty,  or  which  may  contain  a 
quantity  of  lime  salts  or  cholesterin.  The  capsule  of  the  kidney  may 
be  dense  and  much  thickened.  When  the  cortex  is  involved  the  kidney 
is  enlarged,  may  have  a  lobular  surface  and  areas  of  tubercular  infiltration 
within  the  gland  corresponding  to  the  prominences  upon  the  surface. 
It  is  not  uncommon  for  the  renal  structure  which  remains  to  undergo 
amyloid  degeneration.  A  nephritis  is  often  developed  in  the  remaining 
kidney.  Careful  investigation  shows  that  the  disease  first  involves  the 
stroma  and  that  but  little  evidence  of  inflammation  appears  within  the 
tubules,  although  they  undergo  compression  and  are  obstructed  by 
granular  matter. 

The  bladder  is  often  attacked,  the  tubercular  growth  beginning  in 
the  submucous  tissue  and  eventuating  in  open  ulceration.  The  urethra 
may  be  involved  by  extension,  also  the  prostate  gland  and  seminal  vesi- 
cles.   The  pelvic  organs  of  women  are  less  often  attacked. 

Changes  in  the  epididymis,  testicles  and  prostate  gland  are  still 
less  common. 

Symptoms. — ^These  differ  considerably  according  to  the  extent  of 
the  disease.  In  well-developed  cases  involving  a  considerable  portion 
of  the  tract,  the  symptoms  are  essentially  those  of  pyelo-cystitis.  If  the 
nodules  are  small,  and  especially  if  not  located  on  a  free  surface, 
symptoms  may  be  few  or  absent.  The  urine  is  usually  acid,  unless  the 
bladder  is  involved  with  resulting  catarrhal  inflammation.  The  most 
important  urinary  feature  is  the  presence  of  a  sediment  which  may  be 
copious  and  composed  of  pus,  d6bris  of  tubercle  including  the  bacillus 
tuberculosis,  epithelium  from  the  deeper  layers  of  the  mucous  mem- 
brane, portions  of  renal  parenchyma,  especially  connective  tissue.  There 
is  a  stage  when  sediment  is  absent,  and  another  when  it  varies  in  amount 
from  time  to  time.  Blood  is  not  constantly  present,  nor  often  in  large 
amount.  If  the  opposite  kidney  is  healthy,  the  solids  may  be  about 
normal  in  quantity.  If  cystitis  coexists,  the  urine  contains  much  glairy 
purulent  deposit,  and  urination  is  painful  and  frequent.  Tube  casts 
may  be  present  and  the  urine  pale  and  of  low  gravity  if  nephritis  is 
developed  in  the  remaining  kidney. 

Fever,  which  is  the  most  important  of  the  general  symptoms,  is 
rarely  absent.    It  follows  much  the  course  of  the  fever  attending  tuber- 
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cular  deposits  in  other  organs,  i.  e,,  it  is  marked  by  daily  aggravations, 
which  are  usually  in  the  evening,  followed  in  the  morning  by  a  normal 
or  subnormal  temperature.  Paroxysms  of  an  intermitting  type  are  not 
uncommon.  There  is  progressive  loss  of  flesh  and  strength.  The 
patient  may  have  sweats.  Unlike  the  failure  attending  pulmonary 
tuberculosis,  it  may  be  manifested  in  the  nervous  realm  late  in  the  course 
of  the  disease,  as  the  result  of  ursemic  infection,  a  common  condition 
when  both  kidneys  are  involved. 

The  local  symptoms  are  rather  negative.  Pain  and  tenderness 
over  the  kidney  region  are  common.  The  pain  may  occur  in  paroxysms. 
It  may  be  possible  to  detect  a  tumor  should  hydro-  or  pyonephrosis 
develop.  It  is  possible  in  some  instances  to  palpate  the  diseased  ureter 
and  walls  of  the  bladder. 

The  disease  is  a  progressive  one,  always  proving  fatal  after  it  has 
attained  a  degree  of  development  warranting  a  diagnosis.  It  is  seldom 
that  life  is  prolonged  more  than  two  years,  and  many  succumb  within  a 
few  months.  The  fatal  result  is  usually  due  to  general  exhaustion,  which 
is  in  considerable  degree  a  result  of  the  free  suppuration.  Death  often 
results  from  coexisting  tuberculosis  of  other  organs. 

DiagnoedB. — The  obscurity  which  has  surrounded  the  diagnosis  of 
tuberculosis  of  the  kidney  has  been  removed  by  the  researches  of  Koch, 
and  we  are  now  able  in  most  instances  to  promptly  determine  its  exist- 
ence by  the  presence  of  the  specific  bacillus  in  the  urine,  which  organism 
should  be  looked  for  in  all  doubtful  cases ;  and  while  it  gives  no  evidence 
as  to  the  extent  and  location  of  the  process,  it  furnishes  positive  proof 
that  some  portion  of  the  urinary  tract  is  involved.  Its  absence,  how- 
ever, does  not  exclude  tuberculosis.  The  lungs  and  other  possible 
locations  of  tuberculous  lesions  should  be  examined.  The  existence  of 
a  hereditary  predisposition,  and  of  tuberculosis  in  other  members  of  the 
same  family  (thus  favoring  infection),  are  of  some  value  in  forming  an 
opinion. 

Frognoflda. — The  prognosis  is  unfavorable,  and  very  positively  so 
when  the  lesion  is  widely  extended,  the  urinary  being  but  part  of  a 
general  process.  Were  it  possible  to  make  a  diagnosis  sufficiently  early 
the  diseased  organ  should  be  removed,  and  with  some  prospect  of  a 
favorable  result. 

Treatment — The  general  treatment  should  be  the  same  as  for 
pulmonary  tuberculosis,  and  local  measures  will  be  governed  by  the 
same  principles  laid  down  for  the  treatident  of  pyonephritis  and  pyo- 
cystitis.  As  previously  suggested,  the  question  of  extirpation  of  the 
organ  arises  in  cases  which  are  diagnosticated  while  the  lesion  is  limited 
to  parts  which  permit  of  removal. 
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HYDRONEPHROSIS. 

This  term  indicates  a  dilatation  of  the  renal  pelvis  by  retained 
non-purulent  secretion,  such  retention  being  due  to  an  obstruction  to  the 
outflow  of  urine.  The  obstruction  may  be  localized  in  any  portion  of 
the  urinary  passages,  but  most  frequently  in  the  ureter. 

Etiology. — Hydronephrosis  may  be  congenital  or  acquired.  The 
congenital  variety  is  most  frequently  due  to  abnormal  conditions  of  the 
ureter,  viz.,  constrictions,  twisting  of  the  tube  upon  its  axis,  alterations 
in  the  lining  mucous  membrane  resulting  in  a  valve-like  action,  an 
entrance  of  the  tube  into  the  kidney  at  an  abnormally  high  point,  or  the 
development  of  an  acute  angle,  have  all  been  noted  as  resulting  in  reten* 
tion  of  urine  in  the  pelvis  of  the  kidney. 

The  acquired  variety  is  due  to  obstruction  of  the  ureter  by  calculi, 
cicatricial  bands,  abdominal  or  pelvic  tumors,  displacement  of  the  uterus, 
pregnancy,  etc. 

Obstructive  conditions  within  the  bladder,  such  as  cystitis  with 
thickened  bladder  walls,  tumors  of  various  sorts,  villous  growths,  also 
hypertrophy  of  the  prostate  gland  and  stricture  of  the  urethra  are  not 
uncommon  causes. 

Morbid  Anatomy. — Hydronephrosis  may  be  unilateral  or  bilateral, 
the  former  being  the  common  form.  The  distention  may  involve  the 
entire  pelvis,  or  a  portion  only.  The  latter  variety  is  exceedingly  rare- 
It  may  be  constant  or  temporary. 

The  extent  of  dilatation  of  the  pelvis  and  calyces,  and  wasting  of  the 
kidney  substance,  will  depend  upon  the  degree  of  obstruction.  The 
resulting  tumor  varies  in  shape  according  to  the  location  of  the  obstruc- 
tion. If  in  the  upper  portion  of  the  ureter  it  is  of  a  globular  or  pyram- 
idal form  with  the  apex  downward  ;  if  in  the  lower  portion  of  the 
ureter,  or  lower  urinary  passages,  the  tumor  is  elongated.  Inspection  of 
the  interior  of  the  pelvis  of  the  kidney  reveals  a  number  of  accessory 
cavities  corresponding  to  the  dilated  calyces.  In  highly  developed  cases 
the  kidney  structure  disappears,  the  capsule  of  which,  with  the  pelvis, 
constitutes  the  walls  of  a  large  sac  distended  with  fluid.  The  d^;ree  of 
distention  is  at  times  very  great,  being  equal  in  size  to  the  head  of  a 
child.  Externally,  the  sac  is  lobulated,  the  lobules  representing  the 
dilated  calyces.  If  the  distention  is  gradual  in  its  development,  the 
renal  structure  is  stimulated  to  the  development  of  interstitial  tissue, 
which  gives  increased  firmness  to  the  organ  and  consequent  greater 
power  to  resist  the  pressure.  The  largest  tumors  result  from  sudden 
obstruction.  The  capacity  of  the  sac  may  equal  forty  to  sixty  ounces, 
and  very  much  larger  quantities  have  been  reported. 

The  nature  of  the  contained  fluid  is  determined  by  the  amount  of 
secreting  structure  which  remains.    In  most  instances  it  resembles  dilute 
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urine,  being  of  a  pale  yellow  color  and  containing  but  small  percentages 
of  the  various  solids,  with  the  exception  of  sodium  chloride,  which  is 
much  increased.  The  specific  gravity  varies  from  about  1007  to  1015. 
There  may  be  a  little  albumin.  The  presence  of  pus  constitutes  a  pyo- 
nephrosis. In  the  cases  which  I  have  seen  the  microscope  has  shown 
plenty  of  pus  corpuscles,  even  although  the  general  appearance  of  the 
fluid  did  not  present  evidences  of  purulency.  The  supervention  of  a 
pyonephrosis  upon  a  hydronephrosis  is  quite  common. 

Symptoms. — A  slight  degree  of  unilateral  distention  of  the  pelvis 
of  the  kidney  may  exist  for  some  time  without  discovery.  Small  tumors 
are  often  overlooked,  but  whether  large  or  small,  the  tumor  is  the  most 
important  feature  of  the  disease.  Its  position  is  in  one  flank  projecting 
below  the  costal  cartilages,  even  to  the  pelvis.  Its  breadth  is  greater 
above,  and  it  may  reach  even  to  or  beyond  the  median  line.  The  shape 
of  the  abdomen  is  not  altered  unless  the  cyst  is  of  considerable  size. 
The  enlargement  is  usually  localized,  but  has  been  observed  to  be  gene- 
ral and  resembling  ascites.  The  surface  of  the  tumor  may  be  smooth  or 
distinctly  lobulated.  The  degree  of  tension  is  variable,  some  tumors 
being  flaccid  and  fluctuation  readily  distinguished.  Percussion  is  dull 
over  the  region  of  the  tumor,  except  where  encroached  upon  by  the 
colon.  Instances  of  cysts  which  occasionally  empty  themselves,  attended 
by  discharge  of  large  quantities  of  urine,  are  reported.  Such  a  condi- 
tion may  be  due  to  a  valvular  development  in  the  ureter,  an  abnormally 
high  entrance  of  the  ureter  into  the  pelvis,  or  some  form  of  pressure 
upon  the  ureter  which  is  occasionally  diminished.  When  hydronephro- 
sis is  bilateral,  uraemia  may  result. 

The  patient  sometimes  complains  of  a  tense  feeling  in  the  abdomen, 
vomits,  the  breathing  may  be  oppressed,  and  the  bowels  constipated,  all 
being  the  result  mainly  of  the  increasing  pressure.  Albuminuria  is 
unusual.  The  amount  of  urine  is  not  diminished  unless  both  kidneys 
are  involved. 

Hsematuria  has  been  observed  in  cases  which  have  resulted  from 
injury.  A  general  peritonitis  may  follow  upon  rupture  of  the  sac.  If 
suppuration  takes  place  there  may  be  febrile  paroxysms  and  other  evi- 
dences of  pyonephrosis. 

Diagnosis. — The  tumors  of  moderate  size  are  usually  more  readily 
diagnosticated  than  when  first  seen  after  they  have  attained  large  bulk, 
at  which  time  they  resemble  ovarian  tumors ;  but  the  lesser  degree  of 
mobility  and  the  greater  fixity,  and  extension  of  the  renal  tumor  into 
the  kidney  region,  are  usually  sufficient  for  difierentiation  purposes.  In 
doubtful  cases  the  aspirator  should  be  employed.  The  fluid  removed 
from  the  renal  sac  resembles  a  weak  urine.  The  possibility  of  detecting 
urea,  uric  acid,  and  tissue  elements  belonging  to  the  urinary  tract,  makes 
a  diagnosis  clear  in  most  instances. 
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Pyonephrosis  is  distinguished  by  the  coexistence  of  fever  and  of  pus 
in  the  urine.  The  aspirator  permits  of  a  positive  diagnosis.  If  con- 
stitutional symptoms  are  absent,  pyonephrosis  is  diagnosticated  from 
hydronephrosis  with  difficulty,  indeed  the  latter  may  merge  into 
the  former.  Hydatid  growths  in  the  liver  or  in  the  spleen  develop 
upward  and  forward,  hydronephrosis  occupying  the  renal  region  first. 

PrognoBis. — Congenital  cases  are  serious,  and  when  bilateral,  are 
likely  to  terminate  fatally  within  a  short  time.  When  involving  one  side 
hydronephrosis  may  give  little  or  no  trouble  for  years,  even  when  press- 
ure has  been  sufficient  to  cause  decided  atrophy  of  the  kidney.  In  these 
cases  the  other  kidney  has  remained  uninvolved  and  competent  to  per- 
form the  duties  of  both.  After  the  cyst  has  attained  large  size  it  may 
produce  serious  pressure  upon  adjacent  organs  with  the  development  of 
annoying  symptoms.  Death  may  occur  from  rupture.  In  rare  cases  the 
cavity  may  remain  empty  after  a  spontaneous  discharge  of  its  contents. 

Treatment. — Relief  sometimes  occurs  spontaneously,  the  graduaUy 
increasing  pressure  of  the  accumulating  fluid  forcing  the  calculus,  or 
whatever  the  obstructing  agent  may  be,  onward  into  the  bladder.  If  this 
result  occurs  soon,  or  is  accomplished  by  surgical  means,  the  renal  struct- 
ure may  escape  serious  injury,  although  the  pelvis  of  the  kidney  may 
remain  dilated.  It  has  been  proposed  to  favor  this  result  by  means  of 
manipulation,  and  although  such  measures  have  appeared  to  be  success- 
ful in  some  instances,  they  are  attended  by  considerable  danger  of  rup- 
ture of  the  ureter.  In  cases  not  so  relieved  it  is  only  possible  to  aspirate 
or  cut  down  upon  and  drain  the  cyst.  According  to  Morris,  the  favorable 
points  for  aspiration  are,  upon  the  right  side,  midway  between  the  last 
rib  and  the  iliac  crest ;  upon  the  left  side,  at  the  anterior  extremity  of 
the  eleventh  intercostal  space.  Aspiration  may  be  repeated,  but  it  is 
wiser  to  incise  and  properly  drain  the  cyst.  During  this  operation  the 
obstruction  may  be  forced  into  the  bladder  or  removed,  resulting  in 
complete  restoration.  Excision  of  the  kidney  may  be  performed  if  a 
purulent  discharge  continues,  with  constant  failure  of  the  patient.  For 
medicines  suitable  to  such  cases  consider  the  sections  upon  pyelitis  and 
calculous  disease. 

DISPLACEMENT  OF  THE  KIDNEY. 

SynonymB. — Movable  kidney ;  floating  kidney ;  nephroptosis ;  ren 
mobilis. 

In  the  normal  state  the  kidney  is  firmly  anchored  in  its  position  by 
a  quantity  of  adipose  tissue,  which  forms  a  capsule,  by  its  bloodvessels, 
and  by  the  layer  of  peritoneum  passing  in  front  of  it. 

Abnormal  mobility  of  congenital  origin  has  been  observed  as  the 
result  of  a  more  or  less  complete  envelopment  of  the  organ  by  the  peri- 
toneum with  the  formation  of  a  mesonephron.    The  acquired  form  is 
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as  common  as  the  congenital  is  rare.  Important  facts  regarding  it  are 
(1)  that  it  attacks  women  about  six  times  as  often  as  men,  and  (2)  that 
the  right  kidney  is  displaced  from  twelve  to  fifteen  times  as  frequently  as 
the  left. 

The  reasons  advanced  for  the  great  predominance  of  this  affection 
in  women  are  (1)  relaxation  of  the  abdominal  walls ;  (2)  relaxation  of 
the  peritoneum ;  (3)  changes  in  the  capsule  of  the  kidney  as  the  result 
of  repeated  pregnancies ;  (4)  compression  of  the  lower  portion  of  the 
chest  by  tight  lacing. 

A  pendulous  heavy  abdomen,  absorption  of  fat  from  about  the 
kidney,  increase  in  the  size  of  that  organ,  severe  bodily  labor,  especially 
heavy  lifting,  and  injuries,  particularly  to  the  renal  region,  are  all  etio- 
logical factors,  acting  singly  or  in  various  combinations.  Tumors  may 
drag  the  kidney  from  its  position,  as  in  the  case  of  a  large  fibro-rhabdo- 
myoma  of  the  kidney  which  I  removed  post-mortem  some  years  since. 
It  is  also  possible  that  the  interposition  of  a  larg^  solid  organ  like  the 
liver  between  the  diaphragm  and  the  kidney  may  have  some  influence  in 
determining  the  greater  frequency  of  displacement  upon  the  right  side. 

According  to  Sir  William  Roberts,  most  cases  develop  between 
twenty-five  and  forty  years  of  age,  which  is  the  child-bearing  age  of 
women.    Movable  kidney  is  not  unknown  in  young  children. 

The  displaced  organ  may  become  adherent  in  its  new  position,  a 
most  unusual  result 

Bequet  considers  that  the  increased  blood  pressure  which  takes 
place  in  the  kidneys  during  each  menstrual  epoch,  increasing  the  size  of 
the  organ  (which  has  been  demonstrated  in  the  displaced  kidney),  is  a 
prominent  factor  in  determining  the  greater  frequency  in  females. 

My  own  experience  has  furnished  a  much  larger  percentage  in  men 
than  the  ratio  stated ;  indeed,  considering  only  movable  kidneys  which 
have  excited  annoying  symptoms  leading  to  consultation  with  a  physi- 
cian, I  have  met  nearly  as  many  displaced  kidneys  in  men  as  in  women. 

SymptomB. — A  large  number  of  displaced  kidneys  are  not  discov- 
ered during  life,  which  has  been  shown  by  examination  of  series  of  old 
women,  many  of  whom  have  been  found  to  possess  movable  organs  which 
had  never  been  attended  by  symptoms.  In  this  afi^ection  it  is  not  uncom- 
mon to  meet  with  groups  of  vague  abdominal  symptoms  of  long  stand- 
ing, which  have  possibly  been  especially  annoying  on  account  of  inabil- 
ity to  refer  them  to  a  demonstrable  cause.  I  once  had  a  patient  who  for 
years  waxed  eloquent  over  his  abdominal  distresses,  which  were  finally 
shown  to  be  due  to  a  displaced  kidney.  Many  complain  of  well-defined 
symptoms  in  the  renal  region,  such  as  a  sensation  of  "  dragging,"  or  of  a 
sensation  ^'  as  if  something  were  loose,"  or  of  a  locfilized  pain,  which  at 
times  becomes  acute,  radiating  to  the  lumbar  or  sacral  nerves,  to  the 
hypogastrium,  testicle,  thigh,  and  even  the  lower  extremity.    Sometimes 
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the  pains  are  griping  in  character  and  may  be  attended  by  nausea  and 
vomiting.  The  upright  position  and  exercise  usually  aggravate  the  pain. 
Symptoms  of  a  severe  character  may  be  developed  with  considerable  perio- 
dicity, e,g.,  during  the  menstrual  period,  and  consist  of  chill,  pain,  vomit- 
ing and  collapse.  These  attacks  are  not  always  due  to  the  same  cause, 
but  probably  result  in  most  instances  from  obstruction  of  the  ureter  by 
torsion  or  the  development  of  an  acute  angle.  Hydronephrosis  is  the 
result.  The  urine  is  diminished  during  the  attack  and  increased  with 
the  removal  of  the  obstruction.  The  relation  of  nervous  symptoms 
to  the  displaced  kidney  is  not  quite  clear,  nevertheless  they  are  fre- 
quently associated,  and  are  those  of  a  hysterical  character  in  women  and 
of  a  neurasthenic  form  in  men,  although  women  often  develop  symptoms 
of  the  same  character.  In  what  degree  they  are  dependent  upon  the  dis- 
placement it  is  difficult  to  determine,  although  successful  operations  for 
replacement  and  anchorage  of*  the  organ  in  its  normal  position  are  often 
followed  by  great  relief.  In  some  cases  which  I  have  observed  they 
have  developed  only  after  the  patient  became  acquainted  with  the  nature 
of  the  affection,  which  suggests  the  withholding  of  a  diagnosis  in  the 
case  of  nervous  individuals. 

Symptom  groups  resulting  from  pressure  of  the  kidney  upon  neigh- 
boring parts  constitute  a  rare  feature  of  the  symptomatology.  Cases 
have  been  recorded  in  which  oedema  of  the  lower  extremities  resulted 
from  pressure  upon  the  inferior  vena  cava.  Pressure  upon  the  duodenum, 
according  to  Bartels,  is  a  not  uncommon  cause  of  dilatation  of  the 
stomach,  although  some  observers  will  not  admit  the  claim.  Pressure 
upon  the  gall  ducts  may  excite  jaundice,  and  constipation  may  be  a  con- 
sequence of  compression  of  the  colon. 

Diagnofldfl. — Palpation  reveals  the  existence  of  a  tumor,  which  pre- 
sents a  firm,  smooth  surface,  and  resembles  the  kidney  in  size  and 
shape.  It  is  usually  detected  in  the  side  of  the  abdomen  between  the 
edge  of  the  ribs  and  the  crest  of  the  ilium,  is  freely  movable,  and  may 
usually  be  pressed  upwards  and  backwards  into  the  hypochondrium. 
When  the  pressure  is  relaxed,  particularly  if  a  deep  breath  is  taken, 
the  organ  is  again  returned  to  its  abnormal  position.  Squeezing  the 
kidney  develops  a  peculiar  sickening  sensation.  It  is  often  possible  to 
effect  a  displacement  downward  from  the  position  in  which  it  is  found, 
or  to  or  beyond  the  median  line.  In  some  instances  the  pulsations  of 
the  renal  artery  may  be  detected. 

Bimanual  palpation  is  the  method  of  examination  ^employed.  It  is 
carried  out  by  placing  the  patient  upon  the  back  with  the  shoulders 
elevated  and  the  thighs  flexed  upon  the  abdomen.  The  patient  being 
instructed  to  breathe»with  the  mouth  open  and  to  relax  the  abdominal 
walls,  the  examiner  places  one  hand  posteriorly  between  the  last  rib  and 
the  crest  of  the  ilium,  employing  the  other  hand  upon  the  abdomen. 
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By  this  method  detection  of  the  displaced  kidney  is  easy  if  the  abdomi- 
nal walls  relax  and  do  not  contain  much  fat.  It  is  seldom  necessary  to 
employ  an  anaesthetic.  Displaced  kidneys  which  are  not  discovered  are, 
in  general,  those  which  are  not  suspected  to  exist,  and  consequently  not 
searched  for.  An  examination  of  this  character  should  constitute  one 
of  the  features  of  every  thorough  general  examination  of  a  patient. 

Conditions  resembling  displaced  kidneys  are  numerous.  Distention 
of  the  gall  bladder,  which  organ  may  be  sufficiently  mobile  to  resemble 
the  kidney,  may  confuse,  but  its  cystic  character  can  generally  be  deter- 
mined ;  also  ovarian  tumors :  these  are  limited  in  their  upward  move- 
ment, do  not  have  the  kidney  shape  nor  develop  the  peculiar  sickening 
sensation  when  compressed.  An  enlarged  spleen  is  found  immediately 
beneath  the  abdominal  walls,  is  not  covered  by  the  colon,  and  its  outline 
can  be  more  readily  percussed.  Tumors  of  the  mesentery,  pancreas,  and 
alimentary  tract,  are  more  painful,  do  not  possess  the  kidney  shape  nor 
peculiar  tenderness,  and  are  more  apt  to  have  an  uneven  surface. 

FrognosiB. — The  importance  of  displacement  of  the  kidney  is  vari- 
ously estimated,  some  considering  it  as  a  condition  attended  by  much 
danger,  while  others  deny  that  it  is  more  than  a  source  of  annoyance  to 
the  possessor.  Undoubtedly,  each  case  must  be  estimated  by  the  symp- 
toms. It  may  be  quite  positively  stated,  however,  that  an  uncomplicated 
movable  kidney  is  not  dangerous  to  life,  although  in  most  cases  the 
symptoms  are  exceedingly  obstinate  and  are  often  not  materially  relieved 
by  treatment. 

Treatment. — For  the  acute  symptoms  it  is  necessary  to  put  the 
patient  at  rest,  replace  the  kidney  if  possible,  followed  by  the  application 
of  some  retaining  apparatus.  Violent  pains  not  relieved  by  this  method 
call  for  hot  fomentations,  hot  baths,  and  occasionally  for  the  use  of 
morphia.  A  period  of  rest  in  recumbency  extending  over  some  weeks 
may  be  required.  A  variety  of  mechanical  means  have  been  employed, 
none  of  which  are  highly  satisfactory.  A  simple  broad  bandage,  with  a 
large  pad  attached  at  the  proper  point,  may  be  applied  with  the  patient 
in  recumbency  and  after  the  kidney  has  been  replaced.  The  size,  shape 
and  consistency  of  the  pad  may  require  repeated  change  before  a  satis- 
factory result  is  attained.  Newman  uses  a  rubber  pad  which  can  be 
inflated  after  adjustment  A  spring  truss,  furnished  with  a  large  pad, 
and  a  corset  compressing  the  lower  portion  of  the  abdomen,  are  both 
worth  consideration.  In  troublesome  cases  the  kidney  may  be  stitched 
in  its  normal  position,  or  if  the  organ  is  much  diseased  and  its  mate 
able  to  accomplish  the  work  of  the  kidneys  acceptably,  it  may  be 
removed.  The  operation  of  nephrorrbaphy  has  received  considerable 
attention  and  is  meeting  with  increasing  success. 

The  displaced  kidney  should  not  absorb  all  of  the  attention  of  the 
attendant,  who  should  investigate  the  general  health  in  all  its  particulars. 
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Precipitation  of  certain  of  the  urinary  solids  leads  to  the  formation 
of  concretions  varying  in  size  from  a  mere  point  up  to  the  capacity  of 
the  renal  pelvis.  Most  are  about  the  size  of  a  small  pea.  When  a 
quantity  of  individual  crystals  are  passed,  this  fine  deposit  is  commonly 
spoken  of  as  "renal  sand;"  a  coarser  variety,  as  "gravel."  Calculi 
cause  attacks  of  severe  pain  during  their  passage  from  the  pelvis  of  the 
kidney  to  the  bladder;  the  finer  forms  not  necessarily  exciting  acute 
pain,  but  there  may  be  some  degree  of  soreness  and  discomfort  upon  the 
affected  side.  Renal  concretions  may  be  found  in  the  pelvis,  and  in  the 
calyces  of  the  kidneys,  within  the  structure  of  the  gland,  in  the  bladder 
or  prostate ;  they  may  also  be  arrested  in  the  ureter  or  urethra. 

Concretions  of  uric  add  are  most  frequently  met.  They  are  of  a 
roundish  or  oval  shape,  may  have  facets  caused  by  pressure,  are  smooth 
or  finely  granular,  quite  firm,  and  vary  in  color,  being  of  yellow, 
brown,  or  black  tints.  The  breakage  is  crystalline,  and  the  cut  section 
of  a  large  stone  may  appear  laminated.  The  size  is  most  variable.  They 
may  be  present  in  large  numbers. 

Oxalate  of  lime  calculi  are  less  common.  This  substance  is  usually 
combined  with  uric  acid,  which  may  form  the  nucleus,  or  they  may  be 
arranged  in  alternate  layers.  Their  color  is  dark  brown,  and  they  are 
extremely  hard  and  rough,  being  covered  with  points,  which  has  led  to 
the  appellation  of  "  mulberry  calculus."  Breakage  reveals  a  radiate 
arrangement  in  some  instances.  Some  of  the  smaller  stones  are  smooth. 
They  are  seldom  multiple. 

Calculi  of  a  phosphalic  character  are  seldom  composed  of  phos- 
phate of  lime  or  ammonio-magnesium  phosphate  only,  but  these  sub- 
stances are  combined  with  carbonate  of  lime,  and  still  more  frequently 
form  a  deposit  upon  uric  acid  or  oxalate  of  lime  calculi.  Calculi  of 
triple  phosphate  only  are  but  rarely  met.  They  are  light  in  color,  of 
small  size,  rough,  and  their  consistency  such  that  their  shape  may  be 
changed  by  pressure.  They  fracture  with  a  crystalline  surface.  This 
form  of  calculus  is  developed  in  urine  which  has  imdergone  ammoniacal 
degeneration.  Deposits  may  also  occur  upon  any  foreign  matter  within 
the  bladder,  and  even  upon  the  inflamed  mucous  membrane  of  the 
bladder  or  pelvis  of  the  kidney.  They  are  light  in  color,  soft,  brittle, 
and  may  attain  great  size,  particularly  in  the  bladder.  Under  intense 
heat  they  are  transformed  into  a  porcelain-like  mass. 

Less  common  forms  of  calculi  are  composed  of  cystin,  xanthin, 
indigo,  phosphate  or  carbonate  of  lime,  urostealith,  and  urate  of  soda. 

Cystin  calculi  have  a  yellowish  color,  become  green  upon  exposure, 
glisten  with  crystals,  and  have  slight  consistency.  Sections  have  a 
translucent  appearance,  and  manifest  some  degree  of  radiation  in  their 
structure. 
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JSanihin.    This  form  is  exceedingly  rare,  of  a  cinnamon  color,  and 

in  general  physical  characteristics  resembles  those  composed  of  uric  add. 

They   have  not  been    observed  in  the  pelvis  of  the  kidney.     Xan- 

thin   calculi  are   soluble  in  certain  strong  alkalies,  especially  strong 

ammonia. 

Indigo.  The  existence  of  calculi  composed  of  indigo  seems  to  be 
based  upon  the  single  case  observed  by  Ord,  who  discovered  one  of 
large  size  in  a  sarcomatous  kidney.  This  calculus  was  bluish-black,  and 
made  a  blue  mark  upon  paper.  It  contained  coagula  of  blood  and  some 
phosphate  of  lime. 

PhotphaJte  of  lime  produces  whitish,  chalky  calculi,  of  variable  size. 

Carbonate  of  lime.    Unlike  the  phosphatic  form,  the  carbonate  gives 

a  smooth,  hard,  yellowish,  grayish  or  brownish  calculus,  which  is  not 

inclined  to  attain  great  size.    Its  principal  seat  of  development  is  the 

prostate  gland. 

Urostealith  is  a  rare  form  of  calculus  consisting  of  cholesterin,  fat, 
uric  acid,  etc.     It  is  soft  and  has  a  greasy  feel. 

Urate  of  soda  calculi  are  soft  formations  and  inclined  to  be  small. 
The  above  represent  the  most  typical  forms  of  renal  calculus,  but 
it  must  be  remembered  that  there  are  various  combinations  of  these  sub^ 
stances  constituting^rare  varieties. 

The  nuclei  of  calculi  were  long  supposed  to  consist  of  uric  acid,  and 
while  this  is  frequently  the  case,  they  may  be  also  composed  of  oxalate 
of  lime,  urate  of  soda,  or  the  crystals  may  adhere  to  particles  of  mucus,  to 
renal  casts,  coagula  of  blood,  and  the  ova  of  bilharzia  heematobia.  There 
can  be  no  doubt  as  to  the  origin  of  renal  calculi  within  the  urinary 
tubules,  even  within  the  epithelial  lining  of  the  tubules.  The  relative 
insolubility  of  certain  subistances  contained  in  the  urine,  especially  uric 
acid,  oxalate  of  lime,  etc.,  accounts  in  the  main  for  the  greater  frequency: 
of  these  forms  of  calculi. 

Ralfe  sums  up  the  present  state  of  our  knowledge  of  the  origin  of  cal- 
culi as  follows : 

"  (1)  That  all  urinary  calculi,  except  those  formed  upon  extraneous 
substances  introduced  into  the  bladder,  have  a  renal  origin. 

"(2)  That  the  nuclei  of  all  renal  calculi,  except  those  of  evidently 
Iisemic  origin,  are  developed  in  the  tubules  of  the  kidney. 

"  (3)  That  these  nuclei  probably  take  their  origin  in  the  renal  cells, 
by  the  retention  within  them  of  uric  acid,  oxalate  of  lime,  or  phosphate 
of  lime,  owing  to  some  vital  impairment  of  their  functioli,  by  which  their 
power  of  eliminating  these  substances  is  diminished. 

"  (4)  That  the  nucleus,  having  passed  into  the  urinary  passages, 
grows  by  gradual  accretion  in  successive  layers  to  its  surface,  the  mate^ 
rial  for  which  is  furnished  by  the  mucus  of  these  passages,  and  the  sub- 
stances deposited  from  the  urine. 
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"  (5)  That  the  nature  of  the  successive  layers  of  a  fully  formed  cal- 
culus will  be  found  to  vary  according  to  the  prevailing  character  of 
the  urine,  at  the  time  of  their  formation,  so  that  in  the  same  calculus 
we  may  find  layers  of  uric  acid  alternating  with  phosphate  of  lime,  and 
finally  incrusted  with  a  coat  of  triple  phosphates,  or  any  other  possible 
variation." 

As  the  result  of  a  communication  between  the  biliary  and  renal 
systems,  biliary  calculi  have  been  found  in  the  renal  passages. 

The  influence  of  renal  calculi  upon  the  tissues  with  which  they  are 
in  contact  is  usually  that  of  an  irritant,  exciting  catarrhal  or  purulent 
inflammation.  Ulcerations  may  form,  resulting  in  perforation  of  the 
intestines,  stomach,  peritoneal  cavity,  pleura,  lungs  or  external  tissues  of 
the  loin,  with  discharge  of  calculi  in  any  of  these  directions. 

Calculous  pyelitis  often  involves  the  kidney  structure  by  extension, 
giving  rise  to  multiple  abscesses  or  interstitial  development.  This  pro- 
cess may  extend  to  complete  destruction  of  the  kidney,  and  conversion 
of  this  organ  and  its  pelvis  into  a  large  sac  containing  purulent  fluid 
and  calculi. 

There  is  a  strong  tendency  to  disease  of  the  other  kidney,  which 
may  undergo  lardaceous  degeneration.  When  one  kidney  only  is 
involved,  the  second  undergoes  some  degree  of  compensatory  hyper- 
trophy. 

It  is  not  a  rare  observation  to  find  calculi  numerous  and  rough, 
even  very  large  concretions,  filling  the  entire  pelvis  and  calyces  and 
exciting  pressure  upon  the  kidney,  without  the  development  of  a  puru- 
lent catarrh.  Such  conditions  have  in  some  instances  apparently  existed 
for  years. 

Aside  from  inflammatory  conditions  and  their  consequences  ensuing 
upon  the  development  of  calculi  in  the  pelvis  of  the  kidney,  obstruction 
of  the  ureter  is  a  not  uncommon  consequence.  Such  obstruction  is  often 
only  partial,  the  calculus  being  of  such  a  shape  or  located  in  such  a 
manner  as  to  permit  the  urine  to  pass  with  greater  or  less  freedom. 
Under  these  circumstances,  while  permitting  the  escape  of  urine,  the 
calculus  may  excite  ulceration  and  perforation.  In  other  cases  the 
occlusion  is  complete  with  the  development  of  a  tumor,  this  condition 
being  designated  as  hydro-  or  pyonephrosis,  according  to  the  nature  of 
the  contents  of  the  sac. 

The  pathological  complications  of  calculous  disease  represent  consid- 
erable variety.  Aside  from  conditions  enumerated,  there  may  be  catarrh, 
ulceration  or  perforation  of  the  ureter,  catarrh  of  the  bladder,  vesical 
calculus,  hypertrophy  of  the  prostate,  and  various  afiections  of  the  ure- 
thra.   Some  form  of  Bright's  disease  may  also  coexist. 

Age,  sex,  climate,  habits,  heredity,  traumatism,  and  predisposition, 
are  influential  in  calculous  disease. 
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The  influence  of  age  is  illustrated  by  the  statistics  of  Sir  Henry 
Thompson,  which  show  that  in  1,827  operations  for  stone,  1,158  of  the 
subjects  were  under  25  years  of  age,  1,001  less  than  15  years  of  age.  The 
number  of  cases  between  25  and  35  years  of  age  was  only  231,  and 
those  between  35  and  55  years  of  age,  303.  This  frequency  of  stone  in 
young  persons  is  attributed  to  impaired  vitality,  especially  of  the  renal 
epithelium,  frequent  illnesses,  overgrowth,  etc.  The  prolonged  periods 
of  acid  urine  to  which  children  are  subject  also  favors  precipitation  of 
uric  acid  and  urates.  Retention  of  calculous  matter  in  the  urinary  tract 
is  also  favored  by  the  relatively  small  size  of  their  urinary  tubes. 

In  respect  to  the  predominant  forms  of  calculi  in  the  various  periods 
of  life  it  may  be  stated  that  the  uric  acid  variety  preserves  the  lead  in 
all  decades,  but  that  during  middle  life  those  composed  of  oxalate  of  lime 
are  especially  common.  In  advanced  life  the  tendency  to  a  formation 
of  pure  phosphate  of  lime  is  greater  than  at  earlier  periods,  with  a  cor- 
responding tendency  of  the  urine  to  undergo  ammoniacal  decomposition. 

Sex,  Being  less  exposed  to  predisposing  causes,  females  are  less 
subject  to  calculous  disease ;  also,  the  shortness  and  greater  dilatability  of 
the  urethra  in  women  favors  the  expulsion  of  calculi. 

Climate.  The  tendency  to  calculous  formation  seems  to  be  decidedly 
influenced  by  climate.  Great  differences  in  the  relative  number  of  cases 
of  calculous  disease  exist  in  different  countries,  and  in  various  regions 
of  the  same  country,  which  is  attributed  to  the  character  of  the  drinking 
water,  of  the  soil,  and  to  meteorological  states.  The  influence  of  drink- 
ing water  is  undoubted,  the  use  of  certain  kinds  being  followed  by  the 
development  of  calculi  in  some  individuals.  In  these  cases  a  predisposi- 
tion must  exist.  I  have  repeatedly  noticed  that  patients  suffering  from 
some  form  of  crystalline  deposit  in  the  urine,  or  without  any  such  deposit, 
would,  upon  making  a  radical  change  in  the  drinking  water,  e.  g.,  visit- 
ing another  portion  of  the  country,  or  some  spring,  be  attacked  with 
renal  colic. 

The  influence  of  the  soil  is  manifested  in  the  character  of  the  water 
it  produces,  and  in  some  degree  by  the  amount  of  subsoil  dampness. 

Atmospheric  conditions  are  influential  chiefly  by  reason  of  their 
ability  to  produce  catarrhal  states.  In  dry,  cold  countries  calculous  dis- 
ease is  rare. 

General  habits  of  diet  exert  a  very  decided  influence  over  the  cal- 
culous process.  High  living,  t.  e.,  excessive  indulgence  in  animal  food 
and  alcoholic  beverages,  especially  if  associated  with  sedentary  habits, 
exerts  a  divided  influence.  Any  character  of  diet  leading  to  dyspepsia, 
acid  fermentation,  and  disturbance  of  nutrition,  is  favorable  to  the  develop- 
ment of  renal  calculi.  In  many  instances  the  most  objectionable  food 
consists  of  saccharine,  starchy  and  fatty  matters. 

Symptoms* — Attention  is  usually  called  to  the  existence  of  calculi 


Digitized  by 


Google 


444  NEPHROLITHIASIS. 

by  an  attack  of  renal  colic,  which  is  the  paroxysm  of  pain  excited  by  the 
passage  of  a  calculus  through  the  ureter.  The  presence  of  such  a  cal- 
culus in  the  pelvis  of  the  kidney  may  give  rise  to  a  certain  amount  of 
pain,  tenderness,  and  perhaps  a  sense  of  dragging  in  the  affected  side. 
The  pain  is  apt  to  be  increased  by  jars  such  as  occur  in  riding  over  a 
rough  road,  but  acute  pain  is  seldom  developed  unless  the  calculus  is  of 
such  a  size  as  to  engage  the  ureter.  Attacks  of  renal  colic  may  follow 
on  some  sudden  effort,  but  more  often  without  an  apparent  exciting 
cause.  The  pain  is  agonizing  and  first  felt  in  the  flank,  extending  grad- 
ually forward  and  downward  along  the  ureter  of  the  affected  side  into 
the  testicle,  which  is  retracted,  and  along  the  inner  side  of  the  thigh.  In 
some  cases  the  pain  extends  to  the  heel  or  sole  of  the  foot ;  in  others  it 
may  involve  the  abdomen  and  chest,  or  there  may  be  a  focus  of  great 
intensity  in  the  back.  There  are  periods  of  remission  in  the  pain. 
Urination  is  usually  frequent,  urgent,  and  a  little  blood  may  be  mixed 
with  the  urine.  A  large  amount  of  clear  colored  urine  is  sometimes 
observed,  which  comes  from  the  sound  kidney.  Sir  William  Roberts 
has^applied  the  term  ''  obstructive  suppression  "  to  cases  in  which  sup- 
pression of  the  urine  takes  place,  even  when  the  tube  upon  the  opposite 
side  is  not  obstructed.  It  is  not  unusual,  under  these  circumstances, 
for  death  from  uraemia  to  take  place.  It  is  usually  found  that  there  is 
disease  of  the  kidneys,  or,  as  in  several  reported  cases,  an  absence  of  one 
of  these  organs.  The  same  condition  may  result  from  compression  of 
both  ureters  by  morbid  growths.  The  attack  of  colic  may  be  initiated 
by  a  chill,  which  may  be  succeeded  by  a  marked  elevation  of  tempera- 
ture. The  circulatory  failure,  which  sometimes  develops,  may  be  suffi- 
ciently sudden  in  its  onset  to  simulate  a  more  serious  affection.  Nausea 
and  vomiting  are  constant  features  of  severe  attacks.  The  intense  pain, 
with  a  little  occasional  relief,  continues  until  the  calculus  drops  into  the 
bladder.  In  case  of  failure  of  the  stone  to  pass  the  ureter,  the  pain 
diminishes  after  a  certain  number  of  hours  to  be  renewed  again,  perhaps 
repeatedly,  until  the  passage  of  the  calculus.  It  may  be  impossible  for 
the  calculus  to  pass  the  ureter,  in  which  case  some  degree  of  pain  con- 
tinues, associated  with  symptoms  which  are  described  later.  It  is  pos- 
sible in  some  thin  persons  to  palpate  a  large  calculus  in  the  ureter  and 
follow  its  downward  movement. 

The  presence  of  calculi  sometimes  gives  rise  to  less  severe  symptoms, 
especially  of  a  reflex  character.  These  consist  of  various  pains  and  sen- 
sations in  the  limb  and  foot  of  the  affected  side,  irritability  of  the  bladder, 
and  pain  in  the  spermatic  cord  and  testicle  and  retraction  of  the  testicle. 
Pains  resembling  locomotor  ataxia  have  also  been  observed. 

Quite  typical  symptoms  of  renal  calculus  are  sometimes  produced 
by  the  irritant  influence  of  numerous  crystals  or  fine  gravel  in  the  urine, 
particles  which  do  not  at  all  obstruct  the  ureter;  even  frequent  urination, 
blood  corpuscles  in  the  urine,  and  retraction  of  the  testicles  may  attend. 
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Calculi  and  gravel  may  be  the  cause  of  lumbar  pains  of  a  persistent 
character,  and  in  some  instances  they  are  subject  to  occasional  exacerba- 
tion. This  condition  is  usually  diagnosticated  as  lumbago.  The  pain 
is  in  general  of  a  dull  aching  character  and  aggravated  by  rough  riding 
jumping,  or  violent  exertion  of  some  sort.  In  these  cases  there  is  ulti- 
mately an  attack  of  renal  colic  when  the  urine  is  found  to  contain  mucus, 
blood,  and  pus  in  small  quantity,  perhaps  requiring  the  microscope  for 
their  detection.  Instances  have  been  recorded  of  the  disappearance  of 
symptoms  attendant  upon  stone,  due  to  encysting  of  the  calculus. 

The  continued  presence  of  a  calculus  in  the  pelvis  usually  excites 
catarrh,  which  soon  becomes  purulent  in  character.  If  obstruction  of 
the  ureter  takes  place,  the  secretion  accumulates,  giving  rise  to  a  tumor. 
The  obstruction  may  be  continuous  or  intermitting,  in  case  of  the  latter, 
the  amount  of  pus  in  the  urine  will  be  subject  to  sudden  fluctuations. 

Blood  is  present  in  the  urine  after  each  attack  of  colic.  The  amount 
is  sometimes  considerable.  It  may  give  the  urine  a  smoky  hue  when 
the  discharge  is  slight  and  acted  upon  by  an  acid  urine.  It  may  form 
coagula  in  the  pelvis  and  excite  colic  during  its  passage  through  the 
ureter.  Hsematuria  may  exist  as  a  rather  persistent  symptom  of  stone 
in  the  kidney.  In  these  cases  the  bleeding  is  apt  to  be  developed  by 
exercise  of  certain  kinds,  especially  riding  in  a  carriage,  which  is  in 
marked  contrast  to  the  conditions  of  aggravation  existing  when  the 
calculus  is  in  the  bladder.  The  latter  patient  is  able  to  ride  without 
aggravation,  but  his  symptoms  are  increased  by  walking.  The  source 
of  the  blood  is  more  likely  to  be  the  kidney  if  the  urine  is  of  acid  reac- 
tion. When  from  the  bladder  the  urine  is  alkaline  and  contains  a 
muco-purulent  sediment.  Calculous  patients  may  pass  in  the  course  of 
years  an  enormous  number  of  stones,  others  may  for  years  have  gravel 
in  their  urine,  but  never  have  suffered  from  an  attack  of  renal  colic ; 
others  may  develop  one  or  more  calculi  within  the  kidney  substancoi 
sometimes  of  a  large  size,  without  a  history  of  attacks  of  renal  colic  or  of 
gravel.  The  existence  of  a  stone  in  the  kidney  may  give  rise  to  the 
discharge  of  purulent  urine  through  a  period  of  many  years  without  the 
occurrence  of  renal  colic  at  any  time. 

Pyelitis  as  a  consequence  of  calculous  irritation  is  characterized,  in 
some  instances,  by  marked  fever  paroxysms,  repeated  in  such  a  manner 
as  to  suggest  malarial  infection.  The  urine  will  probably  contain  blood, 
and  epithelium  from  the  deeper  layers  of  the  mucous  membrane,  is 
turbid,  and  usually  contains  crystalline  matter.  The  various  forms  of 
pyelitis  and  the  relationship  of  the  disease  to  calculi  are  fully  considered 
in  another  article. 

Diagnosis. — Renal  colic  sometimes  resembles  biliary  colic,  but  the 
latter  is  followed  by  jaundice.  It  may  also  be  difficult  for  a  time  to  dis- 
tinguish renal  from  intestinal  colic,  but  by  keeping  in  mind  the  promi- 
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nent  features  of  renal  colic,  viz.,  the  situation  and  direction  of  develop- 
ment of  the  pain,  the  urinary  symptoms  and  changes  in  the  urine,  and 
the  retraction  of  the  testicle,  it  will  be  impossible  to  remain  long  in 
doubt.  Attacks  of  acute  pain  somewhat  resembling  r^nal  colic  have 
been  observed  in  connection  with  movable  kidney,  but  the  absence  of 
urinary  changes  and  the  discovery  of  the  displaced  kidney  make  the 
diagnosis  clear.  Attacks  of  renal  colic  due  to  the  expulsion  of  coagula 
of  blood,  bits  of  morbid  growths,  etc.,  cannot  always  be  at  once  dis- 
tinguished from  calculous  cases,  but  examination  of  the  urine  reveals  the 
cause.  A  mild  degree  of  the  typical  symptoms  may  attend  the  separa- 
tion from  a  highly  acid  urine  of  fine  crystals  of  uric  acid.  The  crystals 
are  found  in  the  urine,  and  if  this  fluid  is  rendered  alkaline,  both  the 
cryistals  and  the  pain  disappear. 

Hysteria  may  simulate  renal  colic  sufficiently  to  lead  to  confusion 
for  a  time. 

Palpation  has  revealed  crackling  sensations  when  the  pelvis  con- 
tained many  calculi.  Puncture  with  a  long  needle  has  been  employed 
for  diagnostic  purposes,  after  exploratory  incision. 

l^o  determine  whether  a  stone  occupies  the  pelvis  of  the  kidney  or 
the  bladder  is  sometimes  difficult  even  with  the  aid  of  the  sound.  If 
the  urine  is  alkaline,  contains  muco-purulent  sediment,  and  there  is 
vesical  irritability,  the  stone  is  probably  in  the  bladder.  A  large  cal- 
culus occupying  the  pelvis  of  the  kidney  presents  symptoms  not  unlike 
cancer,  and  the  question  is  further  complicated  by  the  possibility  of 
carcinoma  developing  secondarily  to  calculous  disease.  In  cancer  the 
amount  of  blood  lost  is  greater  and  not  especially  excited  by  exertion, 
as  in  the  case  of  calculus.  Cells  from  the  cancer  growth  may  be  found 
in  the  urine,  also  little  jelly-like  masses  after  hsematuria.  The  urinary 
sediment  in  cancer  contains  less  mucus,  pus,  and  fewer  crystals.  Peri- 
nephritic  abscess  is  characterized  by  diffuse  infiltration  of  the  kidney 
region. 

It  is  for  obvious  reasons  important  to  determine  the  chemical  char- 
acter of  the  calculus.  The  result  is  often  uncertain,  even  after  a  careful 
review  of  the  history  of  the  case,  and  an  examination  into  its  urinary 
features.  It  may  be  stated  in  short  respecting  the  most  common  forms, 
that  with  an  acid  urine  containing  considerable  mucus,  with  a  yellowish 
or  slightly  reddish  sediment,  the  frequent  presence  of  blood  in  small 
quantities  after  exertion,  and  a  somewhat  periodical  tendency  to  haemor- 
rhage, not  attributable  to  exertion,  that  if,  with  these  conditions,  there 
is  a  history  of  a  long-continued  lithsemia,  which  may  even  of  late  have 
quite  ceased,  it  is  probable  that  the  stone  is  composed  essentially  of 
uric  acid. 

An  oxalate  of  lime  calculus  may  be  suspected  if  a  melancholy 
dyspeptic,  who  has  been  a  subject  of  oxaluria,  has  with  other  suspicious 
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symptoms,  frequent  dark-colored  hsembrrhages,  and  a  urinary  sediment 
of  a  greenish  muco-purulent  appearance. 

Persistent  ammoniacal  urine,  little  bleeding,  much  pain,  large 
deposit  of  muco-purulent  matter  and  flocculent  mucus,  suggest  a  phos- 
phatic  calculus. 

FrognosiB. — It  is  difficult  to  formulate  statements  respecting  the 
future  of  calculus  cases,  especially  as  the  influence  of  calculi  upon  the 
tissues  varies  so  much  in  different  individuals.  In  one  a  small  concre- 
tion excites  severe  purulent  inflammation,  while  in  another  a  large 
calculus  may  be  present  for  years  without  producing  symptoms  of  a 
very  troublesome  character.  The  great  majority  recover  promptly  from 
renal  colic,  although  it  may  prove  fatal  from  shock,  especially  in  the  old 
and  feeble.  Renal  colic  is  usually  repeated,  although  one  or  two  par- 
oxysms may  be  followed  by  entire  freedom  in  the  future.  It  is  favorable 
if  crystalline  elements  and  evidences  of  catarrh  or  of  suppuration  dis- 
appear from  the  urine.  After  the  development  of  pyelitis,  cystitis,  and . 
especially  of  destructive  changes  in  the  kidneys,  the  outlook  is  gloomy, 
although  surgical  interference  is  sometimes  successful.  Most  calculi 
which  pass  into  the  bladder  are  soon  discharged  or  removed  by  appro- 
priate treatment  Failure  to  void  the  stone  results  in  a  gradual  increase 
in  its  size  and  the  establishment  of  a  calculus  in  the  bladder.  If  retained 
in  the  pelvis  or  kidney  it  may  excite  catarrh  and  all  the  changes  detailed 
in  the  articles  upon  pyelitis,  pyonephrosis  and  suppurative  interstitial 
nephritis. 

Treatment. — ^The  treatment  of  renal  colic  should  be  prompt  and 
effectual.  Before  narcotics  are  used,  Which  is  often  necessary,  the  bowels 
should  be  thoroughly  unloaded  by  means  of  large  stimulating  enemata, 
which  appears  to  favor  the  progress  of  the  calculus  toward  the  bladder, 
and  removes  possible  obstruction  due  to  constipation.  Hot  fomentations 
to  the  painful  side,  hot  foot-baths,  or  better,  a  general  hot  bath,  accom- 
plish much  in  the  relief  of  the  pain.  The  free  use  of  hot  drinks  is  also 
advisable.  If  these  measures  in  association  with  the  administration  of 
bdladoTUXy  nvx  vomica^pareira  brava  or  berberia,  as  indicated  by  the  symp- 
toms, do  not  relieve  the  pain  sufficiently,  it  is  necessary  to  resort  to 
inhalations  of  chloroform  or  hypodermatic  injections  of  morphine.  In 
the  use  of  the  latter  agent  care  must  be  observed  in  the  repetition  of  the 
dode,  as  the  sadden  cessation  of  pain  may  greatly  diminish  the  patient's 
tolerance  of  the  drug.  ^ 

After  the  attack  the  patient  should  be  instructed  to  make  daily 
attempts  to  expel  the  stone  by  permitting  the  bladder  to  become  well 
filled,  then  to  urinate  in  strong  jets  by  compressing  the  meatus  while 
lying  Upon  an  inx^lined  plane  with  the  head  lower  than  the  pelvis.  Per- 
sistence in  this  plan  often  leads  to  success.  It  is  hardly  necessary  to  add 
that  all  urine  passed  should  be  carefully  inspected  until  the  calculus  is 
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discovered.  Failure  may  result  if  the  prostate  gland  is  hypertrophied 
or  the  urethra  strictured. 

In  the  intervals  between  attacks  the  patient's  general  condition 
should  be  carefully  investigated  and  measures  adopted  for  the  preven- 
tion of  calculous  formations.  Dietetics  and  the  mode  of  living  are  most 
important.  In  most,  especially  acid  cases,  the  diet  should  be  spare. 
The  amount  of  meat  ingested  should  be  lessened,  and  in  some  it  may 
with  advantage  be  temporarily  abandoned  as  an  article  of  diet  The 
same  may  be  said  of  all  alcoholics,  although  least  objectionable  when 
the  calculi  are  phosphatic.  Water,  especially  distilled  water,  should  be 
freely  taken,  also  an  abundance  of  exercise  in  the  open  air.  The  latter 
is  so  important  that  when  possible  a  winter  residence  permitting  an  out- 
door life  should  be  selected. 

Certain  mineral  springs  are  beneficial,  but  their  influence  is  much 
over-rated,  the  good  results  being  due  more  to  change  of  habits  of  life, 
of  scene,  air,  diet,  and  the  free  use  of  water,  than  to  any  particular 
chemical  composition  of  the  water  taken.  It  is,  nevertheless,  often  good 
practice  to  recommend  a  course  at  Vichy,  Ems,  Carlsbad  or  Marienbad, 
in  Europe;  or  at  Saratoga,  Bedford,  Capon  or  other  springs  in  this 
country.  The  composition  of  these  waters  and  their  adaptability  to 
special  cases  must  be  learned  from  special  treatises. 

The  administration  of  various  substances  for  the  solution  of  stone 
in  the  renal  passages  is  a  practice  much  employed  in  former  times,  but 
which  has  been  almost  abandoned  since  the  introduction  of  modern 
methods  of  operation,  and  especially  since  the  use  of  the  lithotrite. 
Some  success  has  been  of  late  reported  by  Sir  William  Roberts,  Ralfe, 
and  others.  Vesical  calculi  of  the  uric  acid  type  are  most  susceptible  to 
this  treatment  as  they  are  more  thoroughly  subjected  to  the  influence  of 
the  medicated  urine. 

Roberts's  method  for  the  solution  of  uric  acid  stones  consists  in 
giving  for  weeks  or  months  one-half  to  one  drachm  of  citrate  of  potash 
every  three  hours,  in  six  or  eight  ounces  of  water.  There  is  a  liability 
of  the  urine  becoming  ammoniacal,  which  is  an  indication  that  the 
treatment  should  cease.  Oxalate  of  lime  or  phosphatic  concretions  are 
not  influenced  by  this  method. 

Stone  in  the  kidney  may  be  attacked  surgically  if  the  patient  is 
incapacitated  from  work  or  suffers  great  pain,  also  if  the  pelvis  of  the 
kidney  is  distended  with  urine  or  pus,  but  unless  there'  is  serious  inter* 
ference  with  comfort  and  the  getting  of  a  livelihood  one  should  hesitate 
to  take  the  risk,  as  a  stone  may  exist  in  the  renal  structure  for  many 
years  without  involving  the  health  seriously. 

The  remedies  which  may  be  employed  to  arrest  the  formation  of 
calculi  are  numerous,  embracing  not  only  the  few  which  have  some 
known  relation  to  the  various  forms  of  crystalline  deposit  in  the  urine» 
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but  remedies  acting  favorably  upon  dyspepsias,  gastric  catarrh,  hepatic 
affections  and  nutritive  disorders  generally.  Those  which  require  a 
special  study  are  lyeopodiumy  nux  vomica^  jnddcUiUa,  sarsaparillat  sepia  and 
mdphur;  also  berberis,  benzoic  add  and  the  various  benzoales,  calcarea  car- 
ixmica^  chelidonium,  phosphorus  and  phosphoric  add. 

Hughes  advocates  quinine  when  the  symptoms  are  neuralgic.  NUto- 
mwriaiic  add  and  nitric  add  are  decidedly  effective  against  oxaluria,  but 
must  often  be  given  in  good-sized  doses.  Nitric  add  in  sufficient  doses, 
after  meals,  will  frequently  clear  the  urine  of  uric  acid.  The  influence 
of  piperazin  is  less  certain.  Phosphoric  add  and  phosphorus,  also  mag- 
nesia pJio^horica,  are  valuable  in  phosphaturia. 

OYSTIO  DEGENERATION  OP  THE  KIDNEYS. 

Cystic  disease  of  the  kidneys  may  be  divided  into  several  varieties : 
(1)  That  form  of  cystic  degeneration  associated  with  chronic  interstitial 
nephritis ;  (2)  "  Cystic  disease ; "  (3)  The  solitary  cyst ;  (4)  Hydatid  cysts ; 
(5)  Dermoid  cysts. 

Passing  by  the  cystic  development  associated  with  chronic  intersti- 
tial nephritis,  which  has  been  sufficiently  described  in  the  section  treat- 
ing of  that  disease,  the  extensive  cystic  degeneration  of  the  kidneys 
which  occurs  as  a  pre-  and  post-natal  development  and  designated 
''  cystic  disease/'  or  cystic  degeneration,  will  be  considered. 

In  the  congenital  form  the  kidneys  are  greatly  enlarged,  sometimes 
weighing  many  pounds,  and  forming  large  tumors  occupying  the  lumbar 
region.  Both  kidneys  are  usually  involved.  Upon  inspection  they  are 
found  to  be  studded  with  projecting  protuberances  representing  cysts. 
Section  reveals  the  fact  that  most  of  the  renal  structure  has  disappeared, 
the  organ  being  composed  of  a  multitude  of  cysts  of  various  sizes  con- 
taining a  dark  albuminous  liquid  which  seldom  contains  urea,  uric  acid, 
or  other  of  the  urinary  solids,  but  blood  crystals,  triple  phosphates,  chol- 
esterin,  etc.  This  condition  was  thought  by  Virchow  to  be  due  to 
tubular  inflammation  resulting  from  uric  acid  and  blood  infarcts, 
these  substances  being  often  precipitated  in  the  straight  tubes  during 
foetal  life.  It  is  thought  that  this  cause  of  obstruction  may  be  supple- 
mented by  connective  tissue  development  Cases  have  been  observed 
in  which  the  obstruction  was  due  to  plugging  of  the  ureter.  Congenital 
cystic  degeneration  is  frequently  associated  with  congenital  malforma- 
tions of  various  sorts,  such  as  transposition  of  the  viscera,  clubbed  foot, 
etc.,  suggesting  a  developmental  rather  than  a  pathological  origin. 
Shattock  and  Sutton  suggest  that  it  is  the  result  of  defective  develop- 
ment,  the  Wolffian  bodies,  these  being  imperfectly  difierentiated,  unite 
with  the  kidneys  and  become  the  source  of  the  cysts.  Few  subjects  of 
this  affection  survive  birth  very  long.  Many  die  during  foetal  life,  others 
may  live  until  adult  life. 
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SymptoillB. — These  are  obscure,  but  of  essentially  the  same  char- 
acter as  .those  attending  chxonic  interstitial  nephritis^  There  may  be 
some  pain  in  the  lumbar  region,  but  seldom  any  dropsy.  High  arterial 
tension  and  enlargement  of  the  heart  are  unusual.  Hsematuria  is  occa- 
sionally present.  Death  may  result  from  cerebral  haemorrhage,  uraemia, 
suppression  of  urine,  or  £uiy  of  the  well-known  terminations  of  Brighf s 
disease,  e3pecially  those  connected  with  the  lungs.  » 

DiagnosiB. — The  nature  of  the  disease  is  often  in  great  doubt,  and 
depends  upon  the  discovery,  in  connection  with  symptoms  suggesting 
chronic  interstitial  nephritis,  of  enlargement  of  one  or  both  kidneys. 
While  the  disease  is  bilateral .  the  lesion  is  often  much  further 
advanced  in  one  organ,  which  suggests  a  difference  in  the  size  of  the 
kidneys.  • 

Solitary  or  simple  cysU  probably  arise  from  obstruction.  They  vary 
in  size  from  that  of  a  pea  to  that  of  a  fist.  One  or  both  kidneys  may  be 
involved.  They  develop  from  the  cortex,  forming  globular  protuber- 
ances upon  the  surface  of  the  kidney.  The  contents  vary  in  character, 
but  are  usually  clear,  albuminous,  and  free  from  urea  or  uric  acid. 
Even  when  of  large  size  these  cysts  are  apt  to  be  overlooked  during  life, 
as  the  kidney  structure  not  immediately  involved  is  usually  in  a  nor- 
mal condition. 

Treatment. — The  treatment  must  be  conducted  as  for  Bright's 
disease.  Surgical  measures  promise  little,  for  the  reason  that  both  kid- 
neys are  usually  involved. 

If  the  cyst  is  large  enough  to  form  a  tumor  it  resembles  a  hydro- 
nephrosis, but  differentiation  is  not  of  the  highest  importance,  as  both 
require  the  same  treatment,  viz.,  surgical. 

The  remaining  forms  are  exceedingly  rare.  Hydatid  cysts  of  the 
kidney  are  considered  in  the  section  devoted  to  parasitic  affections. 

NEW  GROWTHS  OP  THE  KIDNEYS. 

New  growths  involving  the  kidney  maybe  primary  or  secondary, 
benign  or  malignant 

Clinically  some  enlargements  of  the  kidney  which  cannot  be  consid- 
ered as  neoplasms  are  rated  as  tumors.  The  primary  growths  are  most 
important,  particularly  the  malignant  formations,  although  they  are 
very  rare,  constituting  only  about  one^half  of  1  per  cent  of  the  total 
number  of  malignant  growths  involving  all  regions  of  the  body.  In 
practice  it  is  impossible  to  separate  carcinoma  and  sarcoma  wiUi  any 
certainty. 

OABOINOMA. 

Primary  carcinoma  is  usually  obsecved  in  middle  or  advanced  life. 
It  is  more  frequent  in  males  than  in  females.  In  the  majority  of  cases  it 
cannot  be  related  to  even  a  supposed  cause.    Some  appear  to  be  excited 
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by  traumatisixiy  but  more  frequently  it  is  developed  upon  calculous  disease. 
Just  how  renal  calculi  stimulate  such  a  development  is  unknown,  but  it 
is  probable  that  in  most  cases  they  exist  in  the  pelyis  of  the  kidney,  or 
in  the  renal  substance  for  lengthened  periods  of  time,  acting  as  constant 
irriiaiits.     It  is  usually  unilateral  in  development.    The  kidney  is  con- 
siderably enlarged,  often  greatly  so,  but  does  not  attain  the  large  bulk 
oi  renal  sarcoma.     The  consistence  of  the  growth  depends  upon  the 
variety,  the  medullary  and  colloid  forms  being  soft,  the  scirrhus  hard. 
Many  gradations  are  observed.    The  majority  are  of  the  medullary  type. 
Scirrhus  is  rare.    The  growth  may  be  diffuse  or  nodular,  and  usually 
originates  in  the  epithelium  of  the  cortex.    The  capsule  of  the  gland  is 
usually  thickened,  the  kidney  preserving  its  bean  shape  unless  nodular 
growths  distort  its  surface.    The  unaffected  renal  structure  may  undergo 
some  inflammatory  or  degenerative  change.    Adhesions  may  develop 
between  the  kidney  and  adjacent  tissues,  and  in  some  instances  the 
peri-renal  structures  are  infiltrated  by  the  new  growth.    Degenerative 
changes  may  take  place,  leading  to  softening  and  evacuation  of  the 
detritus  by  way  of  the  urinary  tract.    The  degenerative  products  may 
be  retained  and  appear  first  at  the  autopsy.    The  parenchyma  of  the 
gland  may  be  almost  completely  destroyed,  the  capsule  and  pelvis  con- 
stituting the  firm  outer  wall.    H»morrhage  is  common.    The  size  of  the 
tumor  is  sometimes  such  as  to  seriously  compress  or  displace  neighboring 
organs.    The  pressure  of  the  new  growth  may  produce  erosion  of  the 
veriebrsB,  with  compression  of  the  spinal  cord  and  resulting  paralysis  of 
the  parts  below. 

Symptoms. — The  most  important  symptom  is  the  presence  of  a 
tumor  in  the  renal  region,  which  may  be  smooth  or  nodulated.  It 
permits  of  some  movement,  or  is  bound  by  adhesion?*  Its  position  will 
depend  upon  the  size  and  also  upon  the  mobility  of  the  kidney.  The 
organ  may  be  dragged  from  jits  normal  position  and  occupy  the  iliac 
region  and  be  mistaken  fpr  a  tumor  of  the  ovary,  or  b^  arrested  at  some 
intermediate  point,  resembling  a  tumor  of  some  other  organ.  The  size 
of  the  tumor  may  be  sufficient  to  occupy  one-half  of  the  abdomen. 
Irregular  protrusions  maybe  felt  upon  its  surface.  Soft  tumors  may 
ftvictuate.  The  abdominal  veins  may  be  distended.  Pulsations  have 
been  observed  in  the  tumor  and  bruits  have  been  heard. 

HsBmaturia  occurs  in  fully  one-half  of  the  cases.  The  amount  of 
blood  lost  is  not  usually  great  and  the  flow  is  intermittent.  The  blood 
may  be  intimately  mixed  with  the  urine,  or  appear  in  clots,  which  some- 
times take  the  form  of  the  ureter.  The  quantity  of  albumin  corresponds 
to  the  amount  of  blood,  a  disproportion  between  the  two  suggesting  the 
coexistence  of  Bright's  disease.  Examinations  of  the  urine  with  the 
microscope  give  negative  results  in  so  far  as  the  detection  of  cancer  ele- 
ments is  concerned.    In  respect  to  color,  reaction,  specific  gravity  and 
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the  quantities  of  the  important  solids,  the  urine  may  be  normal.  The 
amount  of  pain  is  variable.  It  may  be  severe  even  in  association  with 
small  tumors,  while  large  ones  may  be  entirely  unattended  by  discomfort 
of  any  kind.  It  is  seldom  of  an  acute  character,  is  not  affected  by  move- 
ment and  involves  the  lumbar  region  particularly.  Attacks  of  renal 
colic  may  be  excited  by  the  passage  of  coagula  of  blood  or  portions  of 
the  morbid  growth  through  the  ureter. 

As  in  malignant  growths  generally  there  are  progressive  loss  of  flesh 
and  strength  and  some  degree  of  anaemia.  The  appetite  is  poor  or 
absent.  There  may  be  nausea,  vomiting,  and  the  bowels  may.  be  either 
constipated  or  relaxed.  The  fatal  result  is  in  the  main  from  exhaustion, 
although  extension  of  the  growth  to  the  stomach,  peritoneum  or  other 
neighboring  structures,  may  constitute  a  factor.  Secondary  foci  may  be 
developed  in  many  of  the  organs. 

Diagnosis* — The  existence  of  a  tumor  in  the  renal  region  associated 
with  haematuria,  pain  and  tenderness,  should  awaken  a  strong  suspicion 
of  malignant  disease  of  the  kidney.  It  must  be  differentiated  from  the 
various  diseases  of  the  kidney  giving  rise  to  a  tumor,  particularly  dis- 
tention of  the  pelvis  of  the  kidney  with  urine  or  pus,  tuberculosis,  hydat- 
ids and  cystic  degeneration.  As  advanced  tuberculosis  of  the  kidney  is 
usually  attended  by  pyonephrosis,  it  may  be  included  with  the  affections 
just  named,  which  upon  clinical  examination  give  the  impression  of  an 
elastic  sac  containing  fluid.  A  rapidly  growing  carcinoma  may,  in  rare 
instances,  be  soft  enough  to  give  rise  to  the  same  sensation.  Again,  in 
tubercular  disease  of  the  kidney  the  tubercle  bacillus  may  be  discovered 
in  the  urine.  The  urinary  condition  associated  with  cystic  kidneys  is 
sufficient  for  differentiation,  the  urine  being  large  in  quantity,  pale,  con- 
taining a  trace  of  albumin  and  a  few  tube  casts. 

Tumors  and  affections  of  neighboring  organs  may  resemble  cancer 
of  the  kidney.  Ovarian  tumors  develop  from  below,  while  renal  growths 
grow  downward  from  the  renal  region.  As  the  colon  is  in  front  of  the 
tumor  there  will  be  upon  the  right  side  a  tympanitic  band  between  the 
upper  margin  of  dulness  and  the  ribs,  which  is  not  the  case  in  enlarge- 
ment of  the  liver.  The  same  tympanitic  band  will  exist  upon  the  left 
side  if  the  tumor  is  associated  with  the  kidney  rather  than  the  spleen. 
The  spleen  is  also  detected  by  its  notched  edge  and  its  descent  during 
inspiration.  Faecal  masses  in  the  intestine  are  removable  by  a  purge  or 
by  large  enemata.  Abscess  about  the  kidney  excites  febrile  symptoms 
and  the  peri-renal  structures  are  infiltrated  and  attended  by  marked  ten- 
derness and  pain.  Enlargements  connected  with  the  mesenteric  glands 
or  omentum  occupy  the  central  portion  of  the  abdomen  and  are  distinctly 
nodular.  If  the  patient  is  a  child  and  the  growth  very  large  it  suggests 
sarcoma.  In  all  cases  of  large  size  the  importance  of  looking  for  the 
colon  where  it  crosses  the  growth  must  not  be  forgotten. 
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Treatment. — Palliation  is  the  only  available  treatment,  as  a  diag- 
nosis cannot  be  made  with  certainty  at  a  sufficiently  early  date  to  permit 
of  operation  with  any  prospect  of  success.  The  general  treatment  and 
medicines  called  for  are  the  same  as  employed  for  carcinoma  in  other 
parts. 

SAROOMA. 

Sarcoma  of  the  kidney  is  usually  a  primary  growth  and  most  fre- 
quently met  in  the  very  young,  even  in  infants.  It  is  characterized  by 
a  large  tumor,  which  may  fill  a  considerable  portion  of  the  abdomen  in 
some  cases.  It  possesses  the  general  characteristics  of  a  renal  growth, 
viz.,  it  occupies  the  region  of  the  kidney,  distends  the  loin,  grows  down- 
ward and  is  covered  by  the  colon.  The  contour  of  the  growth  is  smooth ; 
it  may  be  firm  on  pressure  or  so  soft  as  to  suggest  the  existence  of  a  cyst. 
The  progress  of  the  growth  is  rapid  and  attended  by  a  corresponding 
degree  of  emaciation  and  prostration  ultimately  proving  fatal. 

BENIGN  GROWTHS  OP  THE  KmNEYS. 

These  occur  in  considerable  variety.  The  most  frequent  form  being 
the  small  nodular  jibromaia,  which  may  develop  in  kidneys  otherwise 
healthy  or  be  associated  with  chronic  interstitial  nephritis.  They  vary 
in  size  from  a  minute,  point  to  the  size  of  a  pea  and  possess  no  clinical 
importance.  Fibrous  tumors  of  large  size  are  exceedingly  rare,  and  the 
same  may  be  stated  of  the  small  lipomatous  accumulations  which  take 
place  beneath  the  capsule.  Angiomata  of  cavernous  type  are  also  a  rare 
form  of  kidney  tumor,  attaining  the  size  of  an  English  walnut  in  some 
instances.  ViUouB  growths  are  rare  and  usually  involve  the  pelvis  of  the 
organ.  Osseous  formations  have  been  found  in  the  fibrous  tissues  devel- 
oped in  the  course  of  chronic  renal  disease.  Cartilaginous  growths  may 
also  take  place.  Oliomata  of  small  size  may  be  found  in  the  cortical 
portion  of  the  kidney.  Myxomatous  nodules  may  exist  alone  or  in  com- 
bination with  sarcomata,  the  larger  ones  giving  rise  to  a  tumor  and 
attending  symptoms.    The  smaller  ones  are  without  significance. 


AFFECTIONS  OF  THE  BLADDER. 


OYSTmS. 


ClaBsifloations. — ^Attempts  have  been  made  to  divide  inflammation 
of  the  bladder  into  varieties,  basing  the  classification  on  the  portions  of 
the  bladder  involved,  the  mode  of  infection  giving  rise  to  the  trouble,  or 
the  relative  acuteness  or  chronicity  of  the  symptoms.    However  inter- 
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esting  such  classifications  may  be  from  a  theoretical  standpoint,  they  are 
as  yet  without  practical  clinical  bearing. 

Etiology. — ^The  essential  cause  of  cystitis  is  local  microbic  infection. 
Other  factors,  as  cold,  traumatism,  etc.,  may  enter  into  the  case,  but  they 
are  without  influence,  excepting  in  so  far  as  they  prepare  a  suitable  soil, 
rendering  infection  possible.  The  normal' vesical  mucous  membrane,  as 
do  the  other  normal  tissues  throughout  the  body,  offers  considerable  resist- 
ance to  infection.  It  is  for  this  reason  that  some  exciting  cause  is 
usually  apparent  in  each  and  every  case  of  cystitis.  That  cause  may  be 
an  apparently  trivial  one,  but  it  is  sufficient  to  excite  local  congestion, 
which  condition  develops  the  suitable  nidus  for  the  growth  of  the  invad- 
ing micro-organisms.  This  congestion  may  be  brought  about  by  inordi- 
nate distention  of  the  bladder.  The  vascularity  of  this  organ  is  always 
increased  when  distended ;  but  when  to  an  unusual  extent,  the  detrusor 
muscle  contracts  and  the  congestion  is  still  further  intensified,  which 
continues  to  increase  until  the  condition  is  relieved.  Ck)ngestion  of  the 
bladder  is  also  favored  by  increased  muscular  effort,  such  as  is  necessi- 
tated by  narrowing  of  the  urethral  calibre,  as  ia  stricture  and  enlarged 
prostate.  Mechanical  causes  are  active  in  some  cases,  e,  ^.,  the  irritation 
of  a  calculus  or  bungling  instrumentation. 

Retention  of  urine  is  another  cause  which  favors  local  infection  of 
the  bladder ;  this  it  does,  as  already  suggested,  by  favoring  congestion 
and  necessitating  increased  muscular  effort  in  the  evacuation  of  the 
bladder,  the  retained  urine  under  these  circumstances  becomes  a  favor- 
able medium  for  the  growth  of  microbes. 

Cases  of  cystitis  have  undeniably  been  traced  to  cold.  In  such 
instances,  the  sudden  chilling  of  the  surface  has  produced  severe  visceral 
congestion ;  infection  does  the  rest. 

We  have  thus  seen  that  the  two  essential  factors  for  the  production 
of  cystitis  are  local  predisposition  and  local  infection.  The  latter  takes 
place  in  the  majority  of  instances  as  the  result  of  gonorrhoea,  and  usually 
not  until  the  latter  disease  has  lasted  three  or  four  weeks.  While  the 
inflammation  may  travel  backwards  and  finally  invade  the  bladder 
without  help,  as  a  rule  the  bladder  does  not  become  infected  unless  the 
gonorrhoea  is  treated  injudiciously  by  injections  or  the  introduction  of 
instruments.  It  is  not  an  uncommon  thing  for  specific  inflammation  to 
invade  the  deep  urethra,  and  under  such  circumstances,  a  simple  cause 
like  indulgence  in  alcohol,  sexual  intercourse,  etc.,  may  readily  light  up 
a  bladder  inflammation.  The  same  causes,  injudicious  medication  and 
instrumentation,  and  excesses,  may  bring  on  a  cystitis  during  the  course 
of  a  gleet,  but  in  such  cases  there  is  usually  a  strictured  urethra  present 
which,  of  itself,  is  sometimes  an  all-sufficient  cause.  In  patients  of 
advancing  years,  the  most  frequent  cause  of  cystitis  is  probably  prostatic 
hypertrophy,-  this  condition  producing  retention  of  urine,  vesical  congee- 
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tion  and  changea  in  the  bladder  walls.  The  retenticm>  of  urine*  ^hd  the 
cystitis,  as  a  rule,  do  not  appear  until  the  patient  is  exposed  to  cold  or 
has  committed  some  indiscretion  in  diet  or  sexual  hygiene. 

Local  causes  starting  within  the  bladder  are  responsible  for  some 
cases.    These  include  calculus  and  vesical  tumors. 

Cystitis  sometimes  occurs  during  the  course  of  infectious  diseases, 
particularly  the  specific  fevers. 

Pathology  and  Morbid  Anatomy. — The  micro*organisms  which 
may  produce  cystitis  are  many.  They  include  the  gonococcus,  the 
bacillus  coli  communis,  the  ordinary  micrococci  of  suppuration,  and  the 
bacillus  of  tuberculosis.  In  many  instances  the  infection  is  not  a 
simple  one,  several  varieties  of  micro-organisms  being  etiologically 
active.  The  bacillus  coli  communis  is  the  one  most  frequently  found. 
Notwithstanding  the  frequency  with  which  gonorrhoea  is  the  starting 
point  of  acute  cystitis,  the  gonococcus  itself  appears  to  play  but  an 
unimportant  part.  The  pus  from  the  bladder  in  such  cases  contains  but 
few  gonococci.  These  micro-organisms  in  experimental  investigations 
have  failed  to  produce  cystitis  by  direct  inoculation  in  the  bladder. 
GronorrhoBal  cases  are  always  found  to  be  associated  with  infection  by 
other  micro-organisms  than  the  one  special  to  that  disease.  The  so- 
called  tubercular  cases  are  also  probably  examples  of  mixed  infection. 
The  bacilli  first  excite  a  local  tuberculosis,  which  lesion  afibrds  a  suit- 
able nidus  for  infection  by  other  organisms  than  the  tubercle  bacillus. 

The  pathological  changes  in  cystitis  may  be  found  in  any  portion 
of  the  bladder  walls.  In  most  instances,  the  mucous  membrane  alone 
is  invaded.  That  structure  exhibits  an  undue  redness  with  swelling  and 
oedema;  small  hemorrhagic  extravasations  may  even  be  observed. 
The  urine  is  acid  in  reaction,  but  decomposes  rapidly,  and  contains  pus 
and  vesical  epithelium  in  variable  quantity  according  to  the  severity  of 
the  case.  When  the  epithelial  destruction  is  sufficiently  great,  small 
ulcerations  may  be  seen. 

Sometimes  the  inflammation  extends  to  the  muscular  coat  of  the 
bladder,  and  it  may  then  happen  that  small  shreds  of  muscular  tissue 
are  cast  off  and  appear  in  the  urine.  The  swollen  muscular  tissue 
causes  an  abnormal  roughness  of  the  overlying  mucous  membrane.  It 
may  be  that  small  abscesses  form  within  the  walls  of  the  viscus ;  or 
suppuration  may  become  general  and  the  entire  organ  be  converted  into 
a  suppurating  mass.  The  urine  then  becomes  highly  ammoniacal  and 
swarms  with  micro-organisms  in  great  variety.  The  quantity  of  pus 
and  altered  epithelium  discharged  per  urethram  is  large.  Recovery  from 
cystitis  with  involvement  of  the  muscular  coat  of  the  bladder  is  very  apt 
to  be  attended  by  the  formation  of  excessive  connective  tissue  deposit ; 
in  other  words  the  bladder  walls  undergo  cicatrization.  This  results  in 
lessening  the  capacity  of  the  organ. 
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Symptomatology. — The  manner  of  onset  of  a  cystitis  is  by  no 
means  uniform.  In  some  cases  it  is  rapid ;  in  others  it  is  slow.  The 
essential  symptoms  of  the  disease  are  the  appearance  of  pus  and  epi- 
thelium in  the  urine,  vesical  pain  and  frequent  urination.  The  fre- 
quency of  micturition  varies  greatly  in  different  cases.  In  some  it  may 
be  only  a  slight  desire,  while  in  others  it  amounts  to  an  almost  constant 
torturing  urging  to  urinate ;  so  constant  may  it  be  that  the  patient  is 
obliged  to  keep  a  urinal  handy,  into  which  the  urine  dribbles  almost 
constantly.  The  urging  to  urinate  is  sometimes  increased  at  night,  and 
in  cases  of  cystitis  associated  with  calculus  it  is  especially  severe  on 
slight  jarring.  The  pain  in  cystitis  may  be  constant,  manifesting  itself 
as  a  soreness  or  sense  of  discomfort  over  the  pubis,  or  be  deep  in  the 
perineum.  It  is  apt  to  become  intensified  at  the  beginning  of  the  act 
of  micturition  owing  to  contraction  of  the  sensitive  bladder  walls. 
Micturition  may  be  accompanied  by  tenesmus  vesic®  and  even  by 
marked  rectal  urging.  The  discovery  of  pus  in  the  urine  is  essential  to 
the  diagnosis  of  cystitis.  Its  quantity  will  vary  according  to  the  case. 
When  present  in  small  quantity  it  gives  a  slight  cloudiness  to  the  urine. 
In  extreme  cased  it  settles  rapidly,  the  sediment  constituting  a  very  large 
proportion  of  the  fluid  passed.  In  using  the  three-glass  test,  as  described 
in  the  article  on  pyuria,  it  will  be  found  that  while  the  urine  in  the  first 
glass  may  contain  a  relatively  larger  quantity  of  pus  than  the  others, 
pus  is  always  found  in  the  third  glass.  The  increased  quantity  of  pus 
in  the  first  glass  is  due  to  the  presence  of  that  substance  in  the  urethra, 
from  which  situation  it  is  washed  out  by  the  first  urination.  When  the 
urine  is  ammoniacal,  the  discharged  pus  is  glairy  and  stringy.  Blood  is 
sometimes  found  in  the  urine  in  cystitis,  and  is  strong  presumptive 
evidence  of  the  acuteness  of  the  inflammation  unless  it  is  the  result  of 
associated  lesions.  Hsematuria  is  not,  however,  a  necessary  phenomenon 
of  bladder  inflammation.  The  blood  may  be  in  suflScient  quantity  to 
form  its  own  layer  in  the  urinary  sediment.  It  usually  arises  from 
rupture  of  small  superficial  vessels.  The  presence  of  hsematuria  is  some- 
times of  diagnostic  value.  Coming  before  the  onset  of  inflammatory 
symptoms  it  suggests  the  pre-existence  of  other  vesical  disease.  The  full 
significance  of  the  presence  of  blood  in  the  urine  has  already  been 
elaborated  in  the  article  on  hsematuria  (see  page  362).  Albumin  is 
present  when  the  quantity  of  pus  is  suflScient  to  excite  that  symptom. 
Otherwise  its  presence  is  suggestive  of  renal  complications.  In  some 
cases  the  urin^e  undergoes  ammoniacal  fermentation,  this  change  intensi- 
fying the  inflammation  already  existing. 

Diagnosis. — The  diagnosis  of  cystitis  should  present  no  diflSculty. 
Indeed,  a  mistake  would  seem  impossible  if  proper  care  be  taken  in 
making  examinations  and  in  giving  opinions.  The  practice  of  desig- 
nating every  slight  vesical  irritability  "  cystitis  "  is  altogether  too  corn- 
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iXM>ii,but  may  he  avoided  if  inquiry  is  directed  to  the  preisence  or  ahsence 
of  pyuria.  "No  pyuria,  no  cystitis,"  is  a  safe  axiom ;  hut  this  assertion 
must  not  he  taken  to  mean  that  pyuria  proves  the  presence  of  cystitis, 
for  pus  may  originate  in  any  portion  of  the  urinary  tract.  When,  how- 
ever, pyuria  exists  in  conjunction  with  vesical  pain,  frequent  micturition, 
or  both,  the  diagnosis  of  cystitis  may  be  regarded  as  established.  The 
three-glass  test  and  the  reaction  of  the  urine  (see  article  on  pyuria,  page 
360),  also  afford  strong  corroborative  evidence.  The  history  of  the  case 
is  also  of  importance,  for  we  should  be  able  to  discover  some  of  the  causes 
which  give  rise  to  cystitis,  e.  g.,  in  the  young,  gonorrhoea ;  in  those  of 
advanced  years,  enlarged  prostate,  the  employment  of  urethral  instru- 
ments, etc. 

FrognosiB. — The  prognosis  of  cystitis  may  be  regarded  as  favorable. 
All  cases  should,  if  proper  care  be  taken,  end  in  recovery.  Of  course  if 
the  patient  disregards  hygienic  rules,  and  if  the  exciting  cause  is  not 
removed,  recovery  is  retarded  or  even  prevented.  Cases  dependent  upon 
irremovable  causes,  as  enlarged  prostate,  can  only  be  alleviated. 

Treatment. — The  first  factor  in.  the  management  of  cystitis  is  abso- 
lute rest.     The  patient  must  be  put  to  bed  and  kept  there  until  all 
vesical  irritability  vanishes.    Inasmuch  as  concentrated  urine  is  more 
irritating  to  the  bladder  and  decomposes  more  readily  than  that  of  less 
gravity,  it  is  important  to  have  the  patient  drink  freely.    He  should 
pturtake  of  pure  spring  water  or  of  distilled  water  in  large  quantities,  i.  e., 
three  or  more  pints  daily,  and  should  as  far  as  possible  confine  himself 
to  a  milk  diet  Under  no  circumstances  should  meats  or  highly  seasoned 
food  be  permitted.    Alcoholic  stimulants  of  all  kinds  are  decidedly 
harmful  and  should  be  positively  prohibited  until  long  after  recovery 
has  been  established.    Under  no  circumstances  is  local  treatment  per- 
missible when  the  cystitis  is  associated  with  urethritis  or  prostatitis. 
The  introduction  of  instruments  only  intensifies  the  inflammation.    The 
propriety  of  rendering  the  urine  alkaline  is  a  question  which  each  physi- 
cian must  settle  for  himself.    Some  authorities  advise  the  administration 
of  bicarbonate  of  soda  in  sufficient  doses  to  ihaintain  urinary  alkalinity, 
while  others  condemn  it.    It  is  probably  wise  to  let  each  case  be  our 
guide;  undue  acidity  is  undoubtedly  prejudicial  to  rapid  recovery,  and 
alkalinity  predisposes  to  ammoniacal  fermentation.    In  all  cases  it  is 
wise  to  maintain  the  urine  in  as  near  an  aseptic  condition  as  posable. 
This  may  be  done  by  the  administration  of  boracic  acid  in  doses  of  five 
grains  every  four  hours.    When  ano-vesical  tenesmus  is  practically  con- 
stant and  a  source  of  great  suffering,  great  relief  is  obtainable  by  the 
introduction  of  suppositories  into  the  rectum  containing  one  grain  of 
powdered  opium.    Ordinarily  one  of  these  every  night  is  sufficient ;  in 
severe  cases  one  may  be  inserted  as  often  as  every  four  hours.    This  use 
of  opium  is,  however,  objectionable  and  must  be  but  seldom  required. 
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It  causes  constipation,  and  the  presence  of  fsecal  accumulations  in  the 
rectum  intensifies  the  cystitis.  The  cases  for  which  opium  is  prescrihed 
are  usually  relieved  if  the  rest,  diet,  etc.,  as  above  indicated,  are  rigidly 
enforced.  Much  assistance  may  be  gained  by  the  use  of  hot  or  cold 
enemata,  and  hot  or  cold  packs  to  the  bladder  and  perineum. 

Under  all  circumstances  constipation  must  be  overcome. 

Obstinate  cajses  dependent  upon  well-nigh  irremediable  causes  may 
demand  surgical  intervention,  especially  free  incision  and  drainage. 
With  such  this  article  does  not  pretend  to  deal. 

In  all  cases  dependent  upon  obstruction  the  regular  use  of  the 
catheter  is  demanded,  and  in  chronic  cases  the  employment  of  injections 
of  antiseptic  solutions. 

In  all  cases  of  bladder  disease,  and  especially  in  cases  of  retention 
of  urine  associated  with  paralytic  afiTections,  the  use  of  surgically  clean 
instruments  is  imperative.  If  such  a  precaution  is  adopted  the  danger 
of  exciting  cystitis  by  instrumentation  becomes  greatly  lessened. 

The  acute  form,  if  not  of  gonorrhceal  origin,  is  soon  subdued  by  rest, 
the  production  of  a  bland  urine,  attention  to  the  bowels,  diet,  etc., 
which  have  been  recommended.  Aconite  or  gdaemium  may  be  of  service 
in  the  early  stage  if  there  is  much  general  disturbance,  but  must  soon 
be  supplanted  by  cantharis,  which,  in  minute  doses  of  the  third  decimal 
dilution,  often  affords  prompt  relief.  In  more  intense  forms,  such  as 
often  result  from  gonorrhceal  infection,  I  have  found  mercurius  earra- 
sivus  in  drop  doses  of  the  third  decimal  dilution,  repeated  every  two  to 
four  hours,  most  effective.  Oantharis  is  also  to  be  considered  for  these 
cases.  IhUcamara  is  advised  when  the  catarrh  is  due  to  cold.  I  have  no 
experience  with  it 

In  the  treatment  of  chronic  cystitis  the  cause  demands  most  atten- 
tion. Removal  of  stricture  of  the  urethra,  stone  in  the  bladder,  or  pros- 
tatic disease  is  the  first  indication  when  cystitis  is  dependent  upon  any 
of  these  causes.  Surgical  measures  accomplish  much.  Of  medicines 
having  a  direct  influence  upon  the  chronically  inflamed  membrane,  we 
may  employ,  of  those  already  considered,  ccmthaHs  and  mercurtuB  corro- 
mu8f  also  boradc  add,  which,  in  my  hands,  has  proven  invaluable.  It 
must  be  given  in  doses  of  five  to  ten  grains  several  times  daily.  HydratiU 
is  also  an  effective  medicine  when  there  is  much  ropy  mucus  in  the 
urine,  not  much  tenesmus,  constipation,  and  a  catarrhal  condition  of  the 
gastro-intestinal  tract.  It  should  be  given  in  the  tincture  if  the  dilu- 
tions are  inoperative.  Terebinthina  may  be  employed  if  there  is  much 
irritability  of  the  bladder,  which  cantharis  has  not  relieved.  PulaaUUa 
is  often  indicated  by  its  well-known  general  symptoms,  and  exerts  a 
decided  influence  over  bladder  catarrh.  As  in  chronic  catarrh  in  other 
regions,  sulphv/r  is  useful  at  some  period  of  the  treatment  of  most  cases 
of  cystitis. 
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Aside  from  these  remedies,  eannabia  saHva  may  be  considered  for 
gonorrhoBal  cysiitiB fChimaphUa  is  commended  by  Hughes,  particularly  for 
the  chronic  form ;  colocyrUh  may  relieve  when  urination  is  attended  by 
extension  of  the  pain  to  the  abdomen,  and  pareira  brava  when  the  pains 
are  violent,  extending  into  the  glans  penis  and  the  urine  contains  large 
amounts  of  ropy  mucus.    The  tincture  should  be  employed. 

Indications  may  arise  for  apis,  araemCy  belladonna,  erigeron,  kali  carb.f 
lycopodium,  nva  vomica,  popiUua,  aepia  and  wua  um. 

ENURESIS. 

Synonyms. — Incontinentia  urinse. 

Definition. — The  term  enuresis,  as  ordinarily  used,  signifies  an 
involuntary  passage  of  urine  occurring  as  an  idiopathic  or  functional 
disorder.  Strictly  interpreted,  it  includes  involuntary  urination  arising 
from  any  cause. 

Varieties. — The  classification  of  cases  of  enuresis  is  based  entirely 
on  the  manner  of  appearance  of  this  symptom.  Thus  we  have  enureris 
continua,  in  which  the  symptom  is  present  both  night  and  day ;  this  is 
also  called  enuresis  noduma  d  divma ;  enuresis  noduma,  in  which  the 
involuntary  escape  of  urine  is  at  night  only ;  enuresis  diuma,  in  which 
the  escape  is  during  the  day.  According  to  causes  we  have  enuresis 
irritaia,  due  to  irritability ;  enuresis  mechanica,  arising  from  mechanical 
causes;  enuresis  paralytica,  produced  by  vesical  paralysis;  and  enuresis 
spastica,  due  to  spasm  of  the  bladder. 

Etiology. — Enuresis  being  but  a  symptom,  it  must  arise  from 
widespread  causes.  It  may  occur  in  children  from  any  of  the  well-known 
causes  liable  to  produce  it  in  adults,  among  which  may  be  mentioned  as 
of  especial  importance,  vesical  disorders  and  disturbance  of  the  bladder, 
innervation  in  various  organic  and  functional  diseases  of  the  nervous 
system.  Among  the  latter  epilepsy  is  of  especial  importance.  It  is  not 
a  very  uncommon  thing  for  this  disease  to  exist  for  a  long  time  in  the 
form  of  a  wetting  of  the  bed  at  night.  In  all  obscure  cases  of  enuresis, 
it  is  of  paramount  importance  to  watch  the  patient  carefully  in  order  to 
determine  the  presence  or  absence  of  convulsive  seizures  during  sleep. 
As  to  local  conditions,  malformations  of  the  prepuce  and  glans  in  the 
male,  and  of  the  clitoris  and  its  hood  in  the  female,  are  the  most  import- 
ant The  practical  value  of  these  as  causes  is  shown  by  the  frequency 
with  which  the  habit  is  broken  up  by  circumcision  or  the  removal  of 
^andulo-preputial  adhesions.  Still  the  importance  of  this  cause  must 
not  be  over-rated,  for  enuresis  may  and  does  arise  from  numerous  other 
influences.  The  condition  of  the  urine  has  been  enumerated  as  a  cause 
by  many  observers ;  but  it  is  found  operative  in  only  a  limited  number 
of  cases.  Glycosuria,  albuminuria,  hyperacidity,  vesical  catarrh,  too  highly 
concentrated  urine  and  polyuria,  have  been  said  to  excite  enuresis,  and 
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are  occasional  causes  worthy  of  careful  investigation.  Among  reflex 
causes,  the  irritation  arising  from  phimosis  and  adhesions  has  been 
mentioned.  Very  important  also  is  rectal  irritation.  Children  are  lia- 
ble to  anal  fissure  with  this  greater  frequency  than  is  ordinarily  believed, 
and  may  excite  involuntary  urination.  Ascarides  sometimes  escape 
from  the  rectum,  and  crawling  over  the  perineum  into  the  vagina,  excite 
severe  local  irritation,  which  may  produce  enuresis,  and  in  some  cases, 
even  masturbation.  When  the  latter  habit  is  formed,  an  additional 
cause  of  involuntary  urination  is  added. 

Idiopathic  enuresis  occurring  in  children  has  received  a  variety  of 
explanations.  It  is  held  that  in  early  infancy  there  is  no  voluntary  con- 
trol over  the  sphincters.  As  the  child  grows  this  difficulty  is  gradually 
overcome,  imtil  these  muscles  attain  a  perfect  functional  activity,  which 
is  usually  between  two  and  three  years  of  age.  It  is  claimed  that  in 
other  cases,  for  some  unknown  reason,  the  muscular  system  does  not 
develop  properly ;  the  congenital  weakness  persists  for  an  unnatural 
time,  and  enuresis  is  one  of  the  results.  Others  believe  that  the  enuresis 
of  children  is  a  neurosis,  those  giving  their  adherence  to  this  view 
including  Trousseau,  Bretonneau  and  Ultzmann,  certainly  high  authori- 
ties. To  use  Trousseau's  own  words:  ''True  enuresis  noctuma  is  a 
neurosis  which  consists  principally  in  an  excess  of  irritability  and  tonicity 
of  the  detrusor  muscle."  Observation  of  the  victims  of  this  trouble  in 
many  instances  shows  that  they  are  of  highly  neurotic  constitution. 
Many  of  them  are  exceedingly  bright  mentally — ^we  might  almost  say 
precocious.  Still  another  view  respecting  the  occurrence  of  enuresis  in 
children  is  that  it  maybe  caused  by  a  variety  of  constitutional  condi- 
tions, such  as  ansemia,  scrofula,  etc. 

Specialists  in  different  lines  have  claimed  cures  from  removal 
of  defects  in  distant  organs.  It  is  reasonable  to  believe  that  the 
condition  known  as  aprosexia,  arising  from  obstructive  intra-nasal  con- 
ditions, may  so  undermine  the  general  health  as  to  cause  enuresis ;  but 
one  feels  that  the  limits  of  specialistic  extravagance  have  been  reached 
when  oculists  seriously  propose  to  cure  the  symptom  under  considera- 
tion by  having  the  little  ones  wear  glasses ;  and  yet  I  have  observed 
remarkable  results  from  the  correction  of  errors  of  refraction  and  mus- 
cular inequalities  in  the  cure  of  enuresis. 

Symptomatology. — As  a  rule  the  patient  brought  to  the  phjrsi- 
cian  for  treatment  of  enuresis  is  a  child,  with  no  other  history  than 
that  of  wetting  the  bed  at  night.  In  some  cases  weakness  of  the  bladder 
is  observed  in  the  daytime  also,  especially  under  emotional  excitement, 
efforts  at  coughing,  etc.  When  the  discharge  occurs  during  sleep  the 
patient  is  not  usually  cognizant  of  the  accident  until  awakened.  It  is 
thought  that  in  some  of  these  cases  the  trouble  is  due  entirely  to  the 
sound  sleep,  which  takes  away  all  reflex  control  over  the  bladder.    Noc- 
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tumal  enuresis  is  apt  to  occur  evea  when  the  greatest  care  is  taken  to 
see  that  the  bladder  is  properly  emptied  at  intervals  during  the  nighty, 
showing  that  it  is  the  result  of  loss  of  muscular  control  and  not  of 
distention.  Sometimes  the  enuresis  is  associated  with  neurotic  and 
other  symptoms,  as  already  indicated.  After  the  trouble  has  existed  a 
long  time,  and  the  patient  has  advanced  some  in  age,  the  mortification 
arising  from  the  disorder  produces  a  variety  of  symptoms  of  a  nervoua 
character. 

Diagnosis. — ^The  diagnosis  of  enuresis  is  an  easy  matter.  The 
discovery  of  the  cause  is  very  often  diflScult  The  most. important 
question  relates  to  the  discovery  of  any  morbid  conditions  to  which  the 
enuresis  is  secondary.  This  can  only  be  done  by  thorough  general  exami- 
nation of  the  patient. 

Prognosis. — ^The  prognosis  of  enuresis  nocturna  is  nearly  always 
favorable.  The  worst  cases  in  children  do  not  last  longer  than  puberty, 
by  which  time  the  muscles  controlling  the  bladder  have,  as  a  rule,  gained 
greatly  in  strength. 

Treatment. — Simple  cases  do  very  well  on  medicinal  and  ordinary 
hygienic  measures.  Many  others  demand  elaborate  investigations  and 
painstaking  care.  Efforts  must  be  made  to  improve  the  general  health,  of 
which  massage,  cold  sponging  in  the  morning,  followed  by  brisk  frictions, 
the  use  of  easily-digested  food,  the  limitation  of  foods  which  demand  in-» 
creased  nitrogenous  execretion  by  way  of  the  kidneys,  and  abandoning 
of  fluids  for  a  little  time  before  retiring  at  night,  are  all  important. 
Possible  causes  in  the  nature  of  reflex  irritation  from  the  region  of  the 
bladder  must  be  removed.  It  is  well  that  the  bowels  should  be  evacuated 
before  retiring.  Supper  should  be  light.  A  study  of  the  actual  capacity 
of  the  bladder  when  not  overdistended  should  be  made,  and  the  course 
adopted  regulated  accordingly.  When  the  natural  capacity  of  the  blad^ 
der  is  small,  the  prevention  of  distention  at  night  becomes  an  important 
matter.  Under  no  circumstances  should  the  little  patient  be  scolded  or 
punished  for  his  infirmity.  Such  a  course  only  aggravates  present  or 
brings  on  fresh  evils. 

For  a  long  time  I  followed  Jahr's  advice  to  begin  the  treatment  with 
tvlphur,  and  succeeded  in  effecting  many  cures  by  the  use  of  this  medi- 
cine. I  have  seen  nocturnal  enuresis  of  ten  years'  standing  cured  by  a 
single  prescription  of  this  medicine,  without  any  change  in  habits,  diet, 
or  other  known  reason  for  its  disappearance.  Failing  with  sulphur,  it  is 
well  to  give  equisetam  in  the  lower  dilutions,  and,  if  necessary,  in  five 
to  ten  drop  doses  of  the  tincure  three  times  daily.  I  have  reported  a 
number  of  cures  of  aggravated  cases  by  this  remedy,  cases  with  diurnal 
as  well  as  nocturnal  incontinence.  VaieriancUe  of  ammonia  has  also 
given  me  good  results,  especially  in  nervous  children — little  girls  with  a 
hysterical  tendency.    It  may  be  given  in  disks  medicated  with  a  satu- 
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rated  solution  in  hot  alcohol,  or  as  an  elixir.  Of  the  older  remedies, 
beUadarma  may  help  children  who  are  restless  at  night,  twitch  and  scream 
during  sleep.  Ignatia  should  be  considered  for  the  same  class.  Benzoic 
acid  when  the  urine  has  a  strong  odor.  Oausticum  has  been  much  ^n- 
ployed,  and  with  ^ome  success.  No  especial  indications  have  been  given. 
Calcarea  carb.  is  of  undoubted  value  when  the  child  is  fat,  has  a  large 
abdomen,  sweats  much,  etc.  Otna  is  equally  valuable  for  children  who 
have  at  the  same  time  worms.  Sometimes  santonine  is  more  efficient 
PaUcUiUa  and  sepia  are  recommended  for  little  girls.  The  latter  I  have 
used  much  when  the  urinary  characteristics  of  that  remedy  were  present 
Lycopodium  helps  some  of  the  uric  acid  cases.  Ferrum  phasphoricum 
has  given  me  some  excellent  results  in  children  who  get  fever  and 
catarrhs  upon  slight  provocation — a  catarrhal  diathesis — ^probably  an 
early  development  of  artbritism. 

There  are  rare  cases  which  do  not  respond  to  treatment  The  causes 
are  various,  as  the  pathological  associations  have  a  wide  range.  Some 
have  contracted  bladders,  which  are  treated  successfully  by  distention 
with  boiled  water,  the  treatment  being  repeated  from  once  daily  to  twice 
weekly. 

Sir  Henry  Thompson  advises  the  use  of  a  flexible  bougie,  to  be 
passed  daily,  and  this  failing,  the  ''  instillation  "  of  solutions  of  nitrate 
of  silver  into  the  prostatic  urethra  and  neck  of  the  bladder,  with  a 
syringe  and  flexible  tube.  The  strength  should  be  from  ten  to  thirty 
grains  to  the  ounce  of  distilled  water ;  the  quantity  injected,  about  one 
drachm ;  the  frequency,  intervals  of  one  to  two  weeks.  He  considers 
this  method  of  deep  urethral  injections  as  highly  successful,  even  in 
young  women  of  eighteen  or  twenty. 

Belladonna,  given  in  the  tincture  and  in  increasing  doses  until  relief 
or  the  limit  of  tolerance  is  reached,  has  been  the  ''  sheet  anchor  "  of  the 
old  school,  and  is  certainly  of  value  when  the  breaking  of  a  habit  is  the 
therapeutic  problem. 
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Definition.— OonorrhcBa  is  an  inflammation  of  the  urethra  depend- 
ent upon  infection  with  the  gonococcus  of  Neisser,  said  infection  being 
acquired  in  practically  all  instances  by  impure  sexual  intercourse. 

The  term  gonorrhoea  is  a  misnomer,  having  originally  been  applied  ' 
to  the  disease  under  consideration  because  of  false  ideas  as  to  its  nature. 
It  was  formerly  believed  that  the  discharge  resulted  from  some  abnor- 
mality of  the  secretory  process,  and  consisted  of  semen.  "  Gonorrhoea  " 
has,  however,  come  into  such  common  use,  that  the  term  deceives  no 
one.  It  has,  therefore,  retained  its  place  in  literature,  although  the  term 
"  urethritis  "  is  nearer  correct  from  a  pathological  standpoint.  The  objec- 
tion to  the  term  urethritis  as  applied  to  gonorrhoea  is  found  in  the  fact 
that  there  are  several  varieties  of  urethritis ;  while  gonorrhoea  indicates 
a  urethritis  dependent  upon  a  specific  cause.  Hence  it  is  sometimes 
spoken  of  as  "  specific  urethritis." 

Etiology. — ^The  etiology  of  gonorrhoea  is  summed  up  in  a  few  words, 
namely,  infection  during  impure  intercourse.  Cases  are  not  infrequently 
encountered  in  which  mythical  causes,  as  urinating  in  the  night  air, 
contact  with  a  dirty  water-closet,  etc.,  are  urged  by  the  erring  sufferer; 
but  knowing  well  the  mendacious  character  of  many  of  these  patients, 
one  can  not  place  much  dependence  upon  their  protestations  of  virtue. 

Infection  undoubtedly  takes  place  more  readily  in  some  cases  than 
in  others.  The  gonorrhoeal  virus  finds  its  best  soil  for  dissemination  in 
an  alkaline  medium.  This  is  usually  found  in  the  urethra  during  con- 
ditions of  high  sexual  excitement,  at  which  time  the  normal  acid  reac- 
tion of  the  urethral  mucus  is  overcome.  It  seems,  too,  that  urinating 
immediately  after  intercourse  lessens  the  risk  of  infection,  and  Martin, 
of  Philadelphia,  believes  that  the  danger  of  contracting  the  disease  is 
reduced  to  a  minimum  when  intercourse  is  followed  immediately  by 
urination,  the  individual  during  ihe  latter  act  distending  the  urethra  by 
constricting  the  meatus  urinarius. 

A  few  words  concerning  the  urethral  inflammations  which  simu- 
late gonorrhoea  are  here  in  order.  In  very  many  of  these  cases  the 
trouble  is  found  to  arise  in  persons  who  are  really  the  victims  of  uncured 
gonorrhoea,  the  discharge  being  re-awakened  under  the  influence  of 
dissipation  or  contact  with  non-specific  vaginal  discharges.    Cases  also 
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occur  in  which  there  is  no  possibility  of  gonorrhoeal  inflammation  ever 
haying  existed,  and  in  which  the  trouble  seems  to  ensue  upon  the  gouty 
or  rheumatic  diathesis,  alcoholic  indulgence,  excessive  intercourse,  con- 
tact with  leucorrhoBal  or  menstrual  discharges,  and  tubercular  disease  of 
the  urethra. 

Very  carefully  pursued  investigations  negative  the  idea  that  gonor- 
rhoea can  be  acquired  in  any  other  way  than  by  infection  with  the 
specific  discharge  of  that  disease.  This  statement  is  made  in  full 
knowledge  of  the  claim  that  women  who  communicate  the  disease 
sometimes  exhibit  no  apparent  manifestations  of  the  disorder.  In  men 
it  is  usually  limited  to  the  urethra ;  in  women,  it  may  invade  the  uterine 
cavity  and  the  fallopian  tubes,  giving  rise  to  serious  pelvic  disorders 
without  marked  evidence  of  the  disease  in  the  lower  genital  tract.  Again, 
women  may  be  carriers  of  contagion  without  being  themselves  attacked. 
Recognizing  the  pernicious  eflfects  of  this  disease  on  women,  Noeggerath 
made  the  statement,  which  was  at  one  time  regarded  as  emphatically 
overdrawn,  that  gonorrhea  was  the  cause  of  nine-tenths  of  the  pelvic 
diseases  of  women. 

Symptomatology. — The  first  manifestations  of  gonorrhoea  may 
occur  at  any  time  between  the  first  and  the  fourteenth  day  after  the 
impure  intercourse.  Three  days  is  the  usual  period  of  incubation ;  in 
very  few  cases  is  the  appearance  of  urethral  symptoms  delayed  longer 
than  a  week.  The  first  symptom  noticed  is  a  slight  burning  on  urina- 
tion, especially  marked  near  the  glans  penis.  At  the  same  time  the 
urinary  meatus  is  observed  to  be  red  and  puflfy,  the  urethra  is  tender  upon 
pressure,  and  a  discharge  appears  which,  in  the  very  beginning,  is  of  a 
mucous  character,  but  soon  changes  to  a  thick  purulent  matter.  The 
pain  increases  in  intensity  and  may  reach  a  height  sufficient  to  cause 
great  suflFering  especially  during  micturition.  The  urethral  pain  may 
at  times  consist  of  a  more  or  less  constant  desire  to  urinate.  The  mucous 
membrane  of  the  urethra  becomes  swollen,  thus  narrowing  and  distort- 
ing the.  canal.  The  urine  may  therefore  be  discharged  in  spurts  or 
drops,  or  as  a  twisted  or  forked  stream.  A  very  distressing,  and, 
unfortunately,  a  common  symptom,  is  chordee.  This  consists  of  painful 
erections,  the  infiltrated  condition  of  the  urethra  preventing  its  partici- 
pating in  the  general  distention  of  the  penis,  hence  the  traction  exerted 
upon  it  leads  to  curving  of  that  organ  downwards.  The  chordee  is 
usually  worse  at  night ;  exceptionally,  it  may  be  constant.  It  is  a  source 
of  great  sufiPering  and  may  deprive  the  patient  of  all  sleep.  In  some 
cases  seminal  emissions  occur. 

The  acme  of  the  disease  is  usually  reached  by  the  twelfth  to  the 
twentieth  day.  As  to  the  time  at  which  recovery  or  improvement  is  to 
be  expected,  much  depends  upon  treatment,  and  the  existence  or  not  of 
complications.  The  pain  gradually  lessens;  the  discharge  becomes 
thinner  and  less  purulent,  and  finally  disappears. 
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The  period  daring  which  a  gonorrhoea  remains  dangerous  to  those 
coming  in  contact  with  the  patient  is  an  important  practical  question. 
One  can  safely  state  that  every  gonorrhceal  patient  is  dangerous  until 
thoroughly  cured,  that  is  until  every  vestige  of  discharge  has  ceased.  It 
is  not  an  uncommon  thing  for  patients  to  have  an  agglutination  of  the 
urethral  orifice  every  morning  for  years.  It  should  be  borne  in  mind 
that  that  drop  is  dangerous,  bacteriological  investigations  having  dem- 
onstrated the  presence  of  gonococci.  These  patients  are  also  liable 
under  the  influence  of  certain  exciting  causes  to  have  the  old  discharge 
reawakened. 

Diagnosis. — ^In  the  majority  of  cases  the  diagnosis  of  gonorrhoea  is 
an  easy  matter,  for  patients  recognizing  the  importance  of  telling  their 
medical  attendants  the  truth,  give  a  straightforward  history.  In  some 
cases,  however,  such  a  history  is  not  forthcoming,  and  one  is  obliged 
under  such  circumstances  to  await  developments,  or  institute  a  bacterio- 
logical examination  of  the  discharge.  The  ordinary  non-specific  inflam- 
mations of  the  urethra  usually  subside  spontaneously  in  the  course  of  a 
few  days — nearly  always  within  twelve  days. 

A  very  simple  method  of  staining  the  gonococcus,  which  is  well  suited 
to  clinical  work,  has  recently  been  devised.  A  portion  of  a  drop  of  the 
suspected  pus  is  spread  in  a  thin  layer  between  two  cover  glasses,  which 
are  separated  and  permitted  to  dry  by  exposure  to  the  air  for  about  ten 
minutes.  One  is  then  held  with  forceps  and  passed  rather  slowly  over  a 
Bunsen  burner  or  alcohol  flame  two  or  three  times  with  the  specimen 
side  turned  upwards.  Next,  the  staining  solution  is  applied  to  the  prep- 
aration and  permitted  to  remain  for  a  couple  of  minutes,  after  which  it 
is  washed  off  with  a  stream  of  cold  water.  The  cover  glass  is  then 
placed  on  a  slide,  still  wet,  and  examined  under  a  twelfth  immersion 
objective,  with  good  illumination  secured  by  aid  of  an  Abb6  or  other 
condenser.  The  staining  fluid  is  prepared  by  adding  to  a  watch  crystal 
containing  water,  a  small  quantity  of  a  saturated  solution  of  methylerie- 
bltte  in  alcohol.  The  gonococcus  is  a  variety  of  diplococcus,  appear- 
ing in  pairs  or  fours,  each  constituent  consisting  of  a  coffee-bean-shaped 
spot,  with  its  straight  side  turned  towards  its  neighbor.  It  is  indis- 
tinguishable from  similar  micro-organisms,  excepting  by  its  behavior  to 
staining  solutions.  It  differs  from  all  others  in  that  the  stain  is  removed 
by  washing  with  alcohol. 

Complications. — ^The  complications  of  gonorrhoea  are  quite  numer- 
ous, and  in  some  cases  constitute  a  serious  feature.  Acute  cystitis  has 
already  been  considered  in  a  special  sectioh  (see  page  455),  and  need  not 
be  mentioned  at  this  time.  It  is  not,  however,  as  frequently  encountered 
as  posterior  urethritis,  or  inflammation  of  the  deep  urethra.  This  com- 
plication does  not,  as  a  rule;  assert  itself  before  the  third  week  of  the  at- 
tack.   It  is  usually  brought  about  by  alcoholic  or  seiual  indulgence,  or 
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by  direct  infection  produced  by  injections  or  the  passage  of  instruments. 
It  is  a  serious  complication  because  it  retards  cure,  and  in  some  cases 
causes  the  trouble  to  continue  for  an  indefinite  period.  On  the  contrary 
its  appearance  sometimes  gives  rise  to  no  additional  symptoms.  Usually 
there  are  sensations  and  pains  referred  to  the  perineum  associated  with 
increased  urging  to  urination,  sexual  irritability  and  seminal  emissions. 
Digital  examination  by  the  rectum  discovers  a  tenderness  along  the  line 
of  the  deep  urethra.  If  the  two-glass  test  be  employed,  the  urine  in  both 
glasses  contains  pus ;  that  in  the  first  consists  of  the  washings  of  the 
urethra  plus  urine ;  that  in  the  second,  the  pus  from  the  posterior  urethra, 
which  naturally  flows  backwards  into  the  bladder,  plus  urine.  It  is, 
therefore,  necessary  to  negative  the  existence  of  cystitis.  In  the  latter 
affection  pus  may  be  discovered  after  only  a  short  retention  of  urine.  In 
posterior  urethritis  the  urine  after  short  retention  may  be  clear,  but  con- 
tains pus  after  remaining  in  the  bladder  for  a  long  time,  e.g.y  over  night 

Epididymitis  is  likewise  a  frequent  complication  of  gonorrhoea.  It 
occurs  in  about  one-sixth  of  the  cases  of  that  disease.  It  is  especially 
apt  to  occur  in  cases  associated  with  posterior  urethritis.  It  is  now  be- 
lieved to  result  from  direct  extension  of  infection  along  the  ejaculatory 
ducts,  seminal  vesicles  and  vasa  deferentia,  or  indirectly  through  the 
lymphatics.  Like  posterior  urethritis  it  appears  with  greater  frequency 
during  the  third  or  fourth  week  of  a  gonorrhoea.  It  makes  itself  known 
by  swelling,  heat,  redness  and  pain.  The  swelling  is  of  rapid  onset  and 
may  attain  a  size  two  or  three  times  that  of  the  normal  testicle.  Coin- 
cident with  the  appearance  of  the  epididymitis  the  urethral  discharge 
diminishes. 

Acute  prostatitis  manifests  itself  by  severe  pain  in  the  perineum 
and  painful  micturition.  Digital  examination  by  the  rectum  reveals 
the  presence  of  a  greatly  enlarged  prostate,  which  is  sensitive  to  touch. 
There  is  some  fever,  although  the  temperature  rarely  rises  higher  than 
101^  F.  In  some  cases  the  inflammation  terminates  in  suppuration, 
this  additional  complication  being  manifested  by  chills,  sweats,  and  the 
characteristic  temperature  curve  of  suppuration.  In  some  cases  the 
inflammation  and  suppuration  may  involve  the  structures  surrounding 
the  prostate.  Acute  prostatitis  is  a  serious  complication  by  reason  of  the 
frequency  with  which  it  impairs  the  sexual  functions. 

Balanitis  or  inflammation  of  the  mucous  covering  of  the  glans  and 
prepuce  is  usually  the  result  of  lack  of  cleanliness.  It  displays  itself 
by  heat,  swelling  and  pain  in  the  inflamed  parts.  It  is  sometimes  asso- 
ciated with  great  preputial  oedema  and  a  free  discharge. 

Other  complications  of  gonorrhoea  are  vesiculitis,  pyelitis,  cowperitis, 
and  peri-urethral  inflammation. 

The  most  important  of  the  sequelse  of  gonorrhoea  is  stricture. 

Prognosis. — ^The  prognosis  of  gonorrhoea  is,  as  a  rule,  fieivorable, 
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properly  treated  cases,  free  of  complications,  recovering  in  from  four  to 
six  weeks.  Death  has  occurred  from  general  pysemia.  Complicated 
cases  may  be  of  indefinite  duration.  The  after-consequences  of  gonor- 
rhcBa  are  far  more  serious  than  has  been  supposed.  Strictured  urethra 
constitutes  a  very  important  cause  of  many  of  the  obstinate  cases  of 
chronic  cystitis  and  incurable  diseases  of  the  kidneys.  In  rare  cases 
inflammation  of  joints  may  follow  (gonorrhoeal  rheumatism). 

Treatment. — In  no  disease  have  more  methods  of  cure  been  pro- 
posed than  for  gonorrhoda.  Authorities  have  advocated,  on  the  one  hand, 
a  purely  expectant  plan,  while  others  equally  eminent  have  urged  the 
most  active  abortive  measures.  As  usual,  when  extremes  are  arrayed 
against  each  other,  a  medium  course  is  wise.  The  most  important  point 
in  the  management  of  the  patient  is  rest,  which  should  be  made  as  com- 
plete as  the  circumstances  of  the  patient  will  permit.  Under  no  circum- 
stances should  sexual  indulgence  be  permitted.  It  is  well  if  the  patient 
can  be  induced  to  take  to  his  bed.  Such  a  course  will  most  certainly 
lessen  the  frequency  of  complications  if  it  does  not  avoid  them  alto- 
gether, and  greatly  shorten  the  duration  of  the  attack.  The  diet  should 
be  as  sparing  as  possible,  as  by  this  course  the  nitrogenous  excretion  by 
the  kidneys  is  lessened  and  the  urine  rendered  less  concentrated.  Ani- 
mal food  in  particular  should  be  avoided.  Water  should  be  freely 
indulged  in.  Vichy  is  admirable  and  favors  free  action  of  the  bowels. 
If  the  patient  is  willing  to  go  upon  a  milk  diet,  so  much  the  better. 
Under  no  circumstances  should  even  the  mildest  alcoholic  beverage  be 
permitted.  Tea,  coffee,  eta,  should  be  dispensed  with.  Tobacco  prob- 
ably has  a  bad  effect.  The  prepuce  and  glans  must  be  kept  scrupulously 
clean.  Some  words  are  here  necessary  regarding  the  toilet  of  the  penis. 
It  is  altogether  too  common  a  custom  to  envelop  the  penis  in  rags,  which 
are  held  in  situ  by  a  string  which  binds  the  organ,  which  is  injurious. 
The  best  dressing  consists  of  a  piece  of  absorbent  cotton  tucked  into  the 
space  between  the  glans  and  the  prepuce  so  as  to  catch  and  absorb  the 
discharge.  It  should  be  renewed  frequently.  Another  good  dressing  is 
the  wood-wool  gonorrhoeal  pouch.  Hot  sitz-baths  for  half  an  hour  each 
day  will  be  found  a  very  valuable  adjuvant  in  reducing  the  intensity  of 
the  urethral  inflammation. 

As  to  injection  treatment  many  plans  have  been  proposed,  but  with 
few  exceptions  all  seem  to  be  open  to  serious  objections.  The  early 
injection  treatment  need  only  be  mentioned  to  be  condemned.  Even  if 
injections  of  strong  solutions  of  nitrate  of  silver  destroy  the  gonococci 
and  bring  about  a  prompt  cessation  of  symptoms,  the  after-consequences 
of  such  a  treatment  and  the  risks  incurred  are  sufficient  to  make  it  inad- 
visable. Not  only  may  such  a  course  increase  the  liability  to  the  various 
complications  enumerated  above,  but  the  probability  of  stricture  of  the 
urethra  as  a  sequel  is  much  increased.    Hot  water  retrojections  may  be 
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permitted,  but  can  be  given  by  the  physician  only.  Water  at  a  temperature 
of  110®  F.  is  placed  in  a  reservoir  and  permitted  to  irrigate  the  urethra 
through  a  moderate  size  soft  catheter,  which  should  not  be  introduced 
further  than  the  pendulous  portion  of  the  tube.  As  it  escapee  from  the 
orifice  of  the  instrument  it  flows  outward,  escaping  at  the  meatus  by  the 
side  of  the  instrument.  The  irrigations  may  be  made  once  or  twice 
daily.  The  water  may  sometimes  be  advantageously  medicated  with 
mercuric  chloride  in  the  proportion  of  one  to  ten  thousand. 

Late  in  the  course  of  the  disease,  when  all  symptoms  of  irritability 
have  disappeared,  yet  the  discharge  continues,  weak  permanganate  of 
potassium  solution  may  be  injected  daily,  or  sulphate  of  zinc  in  a 
strength  of  one  to  three  grains  to  the  ounce  of  water. 

Cases  of  gonorrhoeal  epididymitis  should  be  treated  by  absolute  rest 
in  bed.  The  inflamed  testicle  should  be  well  supported  by  a  properly 
constructed  suspensory.  Hot  applications  frequently  renewed  give  great 
relief.  In  indolent  cases,  i.  e,,  when  active  inflammatory  symptoms  have 
subsided,  but  the  swelling  does  not  abate,  strapping  of  the  testicle  with 
adhesive  plaster  is  good  practice. 

Prostatitis  requires  absolute  rest  in  bed  and  the  adoption  of  all  the 
measures  recommended  in  cystitis.  Care  should  be  taken  lest  suppura- 
tion occur  without  being  suspected.  In  such  cases  the  pus  is  apt  to 
escape  either  by  way  of  the  rectum  or  the  urethra.  In  either  case  pro- 
tracted illness  may  result.  When  pus  forms,  the  surgeon  should  be  called 
upon  to  evacuate  it  by  way  of  the  perineum. 

During  the  early  stage  of  gonorrhoea  the  acute  hypercemia  may  be 
much  lessened  by  the  use  of  aconite  internally.  It  is  most  efficient  in 
drop  doses  of  the  tincture  of  the  root,  repeated  every  two  or  three  hours. 
My  own  experience  favors  gdseminum  at  this  stage.  It  is  also  of  benefit 
for  a  longer  period  of  time  than  aconite,  i.  e.,  after  the  inflammatory 
process  is  fully  established.  It  should  be  given  in  tablets  representing 
one  minim  of  the  tincture  every  one  to  three  hours.  With  proper 
accessory  treatment  this  remedy  is  often  sufficient  to  modify  and  shorten 
the  course  of  the  attack.  With  subsidence  of  acute  pain,  and  of  the 
evidences  of  intense  hyperfismia,  it  usually  becomes  necessary  to  select 
another  medicine.  Cannabis  saiiva  has  long  been  esteemed  for  this  stage, 
but  I  have  not  been  impressed  by  its  favorable  action.  It  is  advised  by 
most  observers  to  give  it  in  the  tincture  freely.  Even  many  of  those 
accustomed  to  the  use  of  high  dilutions  advise  the  lower  ones  of  this 
remedy.  Neither  has  caniharis  appeared  able  to  modify  the  symptoms 
except  where  the  inflammation  had  penetrated  the  deep  urethra  and 
bladder.  Better  results  have  followed  the  use  of  mercwrius  commmu, 
particularly  in  active  cases  attended  by  much  pain  and  urging.  In 
those  of  milder  character  with  a  profuse  creamy,  yellowi^  or  greenish 
discharge,  pvimtiUaf  in  the  tincture,  sometimes  gives  admirable  results. 
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Thia  remedy,  followed  by  demaiiSy  if  necessary,  is  of  first  importance  in 
the  treatment  of  the  orchitis  which  so  frequently  arises.  For  the  late 
stage,  after  the  cessation  of  pain  and  the  profuse  discharge,  many 
remedies  must  be  considered.  It  is  at  this  period,  and  later,  that  the 
general  health  must  be  surveyed,  and  when  any  condition  likely  to  pro- 
tract the  disease  should  receive  attention.  It  is  not  uncommon  to  dis- 
cover an  arthritic  diathesis,  which  is  a  prominent  cause  of  chronic 
urethral  disease.  Its  treatment  is  the  same  as  when  dissociated  with 
gonorrhoda.  The  persistent  use  of  enough  distilled  or  other  pure  water 
to  secure  a  thoroughly  bland  urine  is  essential  to  improvement.  Many 
remedies  have  been  suggested  for  the  treatment  of  gonorrhoea,  which  is 
good  evidence  of  the  ineflSciency  of  most  of  them.  For  the  gleet,  which 
so  frequently  supervenes,  an  equally  large  number  of  medicines  are 
commended,  and  it  must  be  confessed  that  they  are  often  of  much 
service  relieving  symptoms  which  most  skilful  surgical  attention  has 
failed  to  entirely  remove.  Benzoic  acid^  graphites,  hydrastis,  lycopodium, 
petroaeUfwrn,  aenedo,  sUioa,  sqna,  sulphur  and  thvja  should  be  studied  in 
this  connection. 

ABNORMAL  SEMINAL  DISCHAEOES. 

The  abnormal  seminal  discharges,  for  which  the  physician  is  often 
consulted,  include :  (1)  nocturnal  emissions,  characterized  by  discharge 
of  semen  during  sleep,  and  generally  accompanied  by  a  dream  of  erotic 
character;  (2)  diurnal  emissions,  in  which  the  discharge  of  semen 
occurs  during  the  waking  moments,  but  not  provoked  by  the  usual 
mechanical  excitation  of  emission  (t. «.,  masturbation  or  intercourse), 
which  are  accompanied  or  not  by  erection  and  erotic  sensations ;  and  (3) 
true  spermatorrhoea,  in  which  the  discharge  is  passive,  the  semen  escap- 
ing without  erection  or  sensation.  In  each  of  these  varieties  of  abnormal 
seminal  discharges,  the  same  etiological  factors  are  at  work,  the  resulting 
phenomena  depending  upon  the  extent  to  which  the  exciting  causes  have 
been  carried,  and  the  natural  bodily  vigor  of  the  patient. 

Nocturnal  emissions  are  unquestionably  the  most  commonly  observed. 
They  are,  moreover,  the  form  which  is  the  most  readily  cured.  In  many 
cases,  it  might  be  said  in  the  majority  of  cases,  they  are  purely  physio- 
logical, acting  as  a  vent  by  which  the  sexual  passion  is  allayed  in  the 
absence  of  natural  means  for  gratifying  the  desire.  The  line  of  demar- 
cation between  normal  and  abnormal  frequency  of  nocturnal  emissions 
is  not  readily  defined.  What  is  pathological  in  one  patient  is  perfectly 
physiological  in  another.  The  man  whose  occupation  necessitates  hard 
manual  labor  is  not  likely  to  have  emissions  with  anything  like  the  fre- 
quency to  which  the  individual  of  sedentary  habits  is  accustomed.  The 
previous  habits  of  the  patient  also  enter  into  the  question.  The  man 
accustomed  for  years  to  r^ular  intercourse,  when  deprived  of  the  same, 
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will  have  frequent  emissions,  which  must  be  regarded  as  physiological 
for  a  time  at  least,  or  until  he  has  become  accustomed  to  the  new  order 
of  things.  Frequency  of  emissions  cannot  then  be  taken  as  the  standard 
for  judging  as  to  the  abnormality  of  the  symptom.  The  best  measure 
is  the  efiPects  which  the  emissions  produce  on  the  subject.  If  he  experi- 
ences a  sense  of  comfort  thereby,  they  must  be  looked  upon  as  physio- 
logical; if,  on  the  other  hand,  he  feels  tired  and  uncomfortable  on  the 
following  day,  they  are  pathological. 

Diurnal  emissions  and  spei^matorrhoea  are  always  pathological. 

A  variety  of  diurnal  emission  which  is  not  uncommon,  and  which 
is  perfectly  physiological  within  certain  limits,  is  the  escape  of  semen 
during  violent  efforts  at  stool.  To  be  a  normal  phenomenon,  it  must 
not  be  a  regular  one,  and  the  straining  which  produces  the  discharge 
must  be  more  than  the  effort  required  to  produce  an  easy  evacuation  of 
normal  bowels.  The  phenomenon,  when  within  the  bounds  of  health, 
does  not  differ  from  the  simple  act  of  stripping  the  seminal  vesicles 
excepting  that  it  is  the  pressure  of  the  hardened  fsecal  masses  which 
cause  the  discharge,  instead  of  the  finger  of  the  examining  surgeon. 

These  remarks  concerning  the  value  of  seminal  discharges  as  evi- 
dence of  ill  health,  are  of  great  practical  importance,  for  there  are  thou- 
sands of  men  who  have  been  plunged  into  a  life  of  hypochondriaas, 
because  of  worry  over  a  physiological  phenomenon,  worry  often  pro- 
duced and  kept  alive  by  the  quack  literature  and  advertisements  with 
which  the  country  is  flooded.  It  is  a  matter  of  daily  observation  that 
the  greatest  sufferers  from  this  evil  are  not  the  men  whose  habits  have 
been  worse  than  the  average;  indeed,  one  often  finds  that  their  bad 
habits  have  been  of  short  duration. 

Etiology. — The  most  important  etiological  factor  of  seminal  emis- 
sions in  all  their  varieties  is  sexual  excess.  What  constitutes  sexual 
excess?  This  term  must  be  regarded  as  a  purely  relative  one.  What  is 
normal  for  one  is  abnormal  for  another.  The  best  criterion  is  that  of 
effect.  If  indulgence  produces  no  lassitude,  no  backache,  no  headache, 
but  instead  a  feeling  of  well-being,  the  act  cannot  be  r^arded  as  exces- 
sive. The  manner  of  indulgence  is  undoubtedly  an  important  point 
Artificial  means  of  excitation,  as  masturbation,  are  undoubtedly  more 
baneful  than  natural  intercourse.  This  statement  is  made,  however,  with 
the  feeling  that  the  ill  effects  of  masturbation,  bad  as  they  are,  have  been 
greatly  overdrawn.  As  a  rule  they  disappear  promptly  on  the  cessation 
of  the  habit.  Were  it  otherwise,  the  country  would  be  full  of  sexual  hypo- 
chondriacs owing  to  the  commonness  with  which  youths  practise  onanism. 
The  harm  arising  from  that  act,  as  compared  with  excessive  intercourse, 
may  be  thus  explained.  The  practice  is  begun  at  an  early  age,  when  the 
subject  is  growing,  and  needs  every  resource  for  the  building  up  of  the 
man.    There  being  but  one  party  to  participate  in  the  act,  there  are  more 
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frequent  opportunities  for  its  performance,  and  it  is  therefore  practised 
more  frequently.  Finally,  the  excitement  produced  is  an  artificial  one, 
and  comes  in  response  to  perverted  mental  impulses  rather  than  from  a 
physiological  sexual  craving,  and  the  resulting  sexual  orgasm  is  more 
exhausting  in  its  effects. 

Whether  or  not  it  is  the  actual  loss  of  semen  which  produces  the 
symptoms  so  commonly  observed  in  the  victims  of  seminal  discharges  it 
is  impossible  to  say.  I  am  of  the  opinion  that  the  causative  factors  are 
manifold.  The  sexual  orgasm  itself  is  followed  by  a  temporary  exhaustion 
by  reason  of  nerve  discharge,  if  I  may  be  allowed  the  use  of  the  expres- 
sion in  this  connection.  Added  to  this  is  the  actual  loss  of  semen.  In 
the  case  of  unnatural  practices,  the  exhaustion  from  the  stimulation  is 
greater  than  in  natural  gratification,  and  there  is  also  a  mental  factor 
arising  from  the  forfeiture  of  self-respect  produced  by  this  solitary  vice. 
Continence  has  been  named  as  a  cause  of  seminal  losses  in  many 
instances.  If  by  continence  is  meant  non-indulgence,  coupled  with 
healthy  morals,  the  statement  is  false.  A  life  of  continence  is  physiolog- 
ical. If,  however,  the  individual  avoids  indulgence,  but  at  the  same 
time  permits  his  mind  to  dwell  on  sexual  subjects,  seminal  discharges 
are  liable  to  follow.  Such  a  person  must,  however,  be  regarded  as  a 
mental  masturbator.  People  of  this  class  are  only  too  common.  They 
read  quack  literature  and  erotic  novels,  and  keep  themselves  occupied 
with  sexual  thoughts.  Under  such  circumstances  the  occurrence  of 
emissions  is  not  surprising. 

Local  lesions  are  responsible  for  some  cases  of  involuntary  emissions. 
These  include  phimosis,  stricture,  spermatocystitis,  etc. 

dymptomatology. — The  average  case  of  seminal  weakness  gives  a 
history  of  abnormal  sexual  indulgence  carried  to  a  greater  or  less  extent. 
While  the  habit  was  still  in  existence,  or  after  its  abandonment,  noctur- 
nal emissions  began.  These  recurred  at  intervals  varying  considerably 
in  frequency,  but  usually  followed  by  general  physical  and  mental 
exhaustion.  The  intervals  between  the  discharges  become  shorter  as  the 
disease  progresses,  until,  in  some  cases,  they  may  take  place  almost  nightly. 
The  erectile  powers,  which  were  normal  at  first,  gradually  become  en- 
feebled, until  finally  power  may  have  been  entirely  lost.  At  first  the 
discharge  is  accompanied  by  normal  sensations,  but  in  advanced  cases 
the  emission  may  be  without  sensation  or  lascivious  dreams. 

During  the  waking  hours  the  patient  may  be  perfectly  well  aside 
from  the  hypochondriacal  mood  and  the  lassitude  so  commonly  observed. 
In  other  cases  there  may  be  a  sexual  erethism.  Mere  companion- 
ship with  a  woman,  without  contact,  being  su£Scient  to  excite  erection 
and  discharge ;  or  mechanical  friction  of  the  genitals  against  the  cloth- 
ings e.  ff.,  as  in  horseback  riding,  produces  emissions.  In  some  sexual 
nearasthenics  very  peculiar  methods  of  irritation  bring  about  an  orgasm. 
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Some  respond  to  shampooii^,  some  to  a  mere  handshaking  with  a  par- 
ticular individual;  some  to  the  passage  of  a  bougie,  and  others  to 
mechanical  causes  equally  as  peculiar  as  those  just  mentioned* 

Some  of  these  patients  present  no  mental  symptoms,  and  cases  of 
this  character  may  be  regarded  as  having  a  favorable  prognosis,  but  in 
the  majority  the  wildest  delusions  respecting  the  sufferer's  sexual  condi- 
tion prevail.  The  extent  of  the  patient's  knowledge  and  ordinary  good 
sense  does  not  seem  to  curb  his  wild  fancies  in  the  least.  Be  he  a  doctor 
or  layman,  his  fears  of  "  loss  of  manhood,"  sterility,  testicular  atrophy, 
insanity  and  numerous  other  ills,  are  equally  great. 

In  advanced  cases,  and  these  fortunately  are  very  rare,  a  true  sper- 
matorrhoea occurs.  The  semen  flows  passively  during  the  waking  hours 
without  excitation  of  any  kind. 

The  influence  of  seminal  weakness  on  the  quality  of  the  semen 
varies  in  different  cases.  In  the  average  mild  case  no  changes  are 
observed,  but  in  long-standing  severe  cases,  the  semen  becomes  watery 
in  consistency  and  the  sepermatozoa  diminished  in  number  or  l^sened 
in  their  vitality.  It  is  not  uncommon  for  the  urethra,  and  especially  its 
prostatic  portion  to  become  hypersdsthetic.  Regarding  the  method  of 
obtaining  a  specimen  of  semen  for  examination  it  may  be  stated  that 
there  is  but  one  satisfactory  way  of  securing  it.  This  consists  in  the 
physician  expressing  the  required  specimen  from  the  seminal  vesicles 
by  manipulation  or  pressure  exerted  from  within  the  rectum. 

The  constitutional  effects  of  seminal  emissions  are  evident  in  the 
hypochondriacal  state  already  mentioned,  and  in  a  great  variety  of  sen- 
sory phenomena.  The  latter  include  every  conceivable  anesthesia  and 
parsdsthesia.  As  to  the  possibility  of  organic  diseases  of  the  nervoas 
system  resulting,  e.  g.,  locomotor  ataxia,  epilepsy,  etc.,  we  are  inclined  to 
reply  in  the  negative  in  the  absence  of  direct  evidence  establishing  the 
contrary  view. 

Diagnosis. — ^The  main  question  in  the  diagnosis  of  seminal  troubles 
relates  to  the  determination  of  the  extent  to  which  the  symptoms  are  due 
to  actual  local  conditions,  and  as  to  how  far  they  are  the  result  of  purely 
dervous  or  mental  causes. 

Prognosis. — In  the  vast  majority  of  cases,  especially  those  free  from 
mental  symptoms,  the  prognosis  is  favorable,  the  emissions  disappearing 
promptly  on  the  institution  of  a  hygienic  life.  Cases  of  spermatorrhoea 
on  the  other  hand  are  unfavorable  in  their  outlook. 

Treatment.— As  a  preliminary  step  it  is  essential  to  disabuse  the 
patient  of  erroneous  ideas  which  he  may  hold  as  to  his  condition  and  thus 
restore  confidence.  A  hard  mattress  should  be  selected,  and  the  bed 
covering  should  be  light  Heavy  meals  in  the  evening  must  be  avoided, 
and  as  far  as  possible,  the  mind  be  diverted  from  sexual  thoughts. 
Literature  upon  this  sul:gect;  should  not  be  read.    Gold  bathing  in  the 
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momingy  plenty  of  exercise  in  the  open  air  and  everything  calculated  to 
elevate  the  plane  of  general  health  should  be  employed.  Nocturnal 
emissions  are  often  excited  by  certain  positions,  especially  that  upon  the 
back.  I  have  repeatedly  checked  frequent  emissions  excited  in  this 
manner  by  placing  about  the  waist  a  towel  knotted  in  the  back. 

The  diet  should  be  simple,  nutritious  and  free  from  stimulating 
articles  such  as  coffee.  The  bowels  should  be  kept  in  a  free  condition, 
as  constipation  is  highly  prejudicial. 

While  the  individual  is  still  sexually  strong,  t.  ^.,  has  firm  erections, 
emissions  with  dreams,  which  usually  cause  him  to  awake,  excellent 
results  may  be  obtained  from  gdaemium  in  the  lower  dilutions  or  tinc- 
ture, and  occasionally  aconiUf  given  in  the  same  manner.  Nuz  vomica 
follows  well,  and  is  of  decided  value  in  many  cases.  It  had  better  not 
be  administered  lower  than  the  third  dilution.  Cannabis  vndica  may  be 
compared  if  the  sexual  desire  is  excessive.  Also  picric  add.  I  have 
observed  good  results  also  from  digUaline,  recommended  by  Bahr  and 
Hughes  for  frequent  nocturnal  emissions  without  especial  symptoms. 

If  sexual  desire  is  intense,  erections  rather  painful,  and  especially 
if  the  deep  urethra  is  inflamed,  cantharis  is  advisable. 

With  loss  of  sexual  ability,  {.  ^.,  feeble  erections  or  an  absence  of 
erections,  loss  of  sensation  during  epiissions,  emissions  during  the  day 
with  little  excitability,  etc.,  no  remedy  is  comparable  with  strychnine^ 
which  should  be  given  in  grain  tablets  of  the  second  decimal  trituration 
from  three  to  six  times  daily.  If  the  patient  is  exhausted  physically 
from  frequent  emissions,  and  especially,  according  to  Hahnemann,  if 
excited  by  masturbation,  much  good  may  come  from  cmduma^  which 
often  acts  well  even  in  the  dilutions.  Although  the  physical  ability  for 
intercourse  has  disappeared,  there  are  still  lascivious  fancies.  If  the 
nervous  system  is  more  at  fault,  phosphoric  add,  phosphorus,  or  slrych. 
phos.,  is  more  useful.  Stdphur  finds  a  place  in  the  treatment  of  most 
protracted  cases.    It  is  useful  after  caniharis. 

Other  medicines  commended  for  abnormal  seminal  discharges  and 
which  have  proven  valuable,  are  staphisagria  for  spermatorrhoBa  with 
hypochondriasis ;  conium  for  excessive  irritability,  emissions  upon  the 
slightest  provocation.  The  sexual  desire  is  strong,  the  physical  ability 
slight  Agnus  castas,  when  emissions  are  associated  willi  loss  of  sexual 
desire,  as  well  as  of  physical  ability;  loss  of  memory.  Anacardium 
should  be  compared  with  the  former  remedy. 

Whether  the  remedies  suggested,  or  otiiers  are  prescribed,  it  is  all 
important  to  carefully  observe  proper  rules  respecting  food,  sleep^  exer- 
cise, mental  habits,  etc.,  and  to  remove  any  local  conditions  which  may 
be  provocative  of  the  seminal  loss.  If  the  deep  urethra  is  the  seat  of 
chronic  inflammation,  local  treatment  may  be  required.  Excellent 
results  often  follow  the  gentle  insertion  of  a  cool  steel  sound  once  or 
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twice  weekly.  Other  local  treatment  more  difficalt  of  application  had 
better  be  left  to  a  specialidt,  as  it  is  easy  to  do  more  harm  than  good 
As  oxaluria  or  lithuria  may  be  provocative  of  emissions,  the  oiine 
should  be  examined  in  all  cases.  Plenty  of  pure  water  should  be  taken 
to  ensure  bland  urine.  The  possibility  of  masturbation  or  injudidoDS 
association  with  females  continuing  the  sjrmptoms  must  be  kept  in 
mind. 
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Affections  of  the  Mouth. 


STOMATTTIS. 

Definition. — Inflammation  of  the  mouth. 

The  definition  of  stomatitis  given  is  a  generic  one,  including  quite  a 
▼ariety  of  inflammatory  processes  involving  the  mucous  membrane  of 
the  mouth,  tongue,  lips  and  palate.  According  to  the  character  of  the 
inflammation,  stomatitis  is  designated  catarrhal^  aphthous,  ulcerative 
and  mycotic. 

SIMPLE  STOMATmS. 

Synonyms. — Catarrhal  stomatitis;  erythematous  stomatitis;  acute 
stomatitis. 

Definition. — ^A  form  of  inflammation  of  the  mueoas  membrane  of 
the  mouth,  unaccompanied  by  ulceration. 

Etiology.— In  this,  as  in  the  oth^  varieties  of  stomatitis,  age  is  a 
prominent  predisposing  factor,  for,  although  adults  are  by  no  means 
exempt,  a  very  large  majority  of  the  cases  occur  in  infants  and  very 
young  children.  The  general  state  of  health  also  exerts  an  important 
etiological  influence,  for  the  exciting  causes  of  the  disease  are  less  active 
in  perfeetly  healthy  children.  The  disease  is  not  infrequently  a  fore^ 
runner  or  an  accompaniment  of  the  acute  febrile  diseases  of  children, 
but  especially  of  the  exanthemata,  notably  scarlet  fever^  measles,  etc., 
the  characteristics  of  stomatitis  impressing  themselves  on  the  associated 
buccal  changes. 

The  exciting  cause  of  stomatitis  is  local  irritation,  whidh  may  be 
either  mechanical,  thermal,  or  chemical.  Dentition  is  very  frequently 
assigned  as  a  cause,  but  the  trend  of  opinion  is  to  the  view  that  this  cause 
can  be  operative  only  in  children  of  depreciated  constitution.  The 
presence  of  a  sharp  or  broken  tooth,  prolonged  sucking  at  an  empty 
breast,  too  hot  or  too  cold  food,  the  hot  and  irritating  fumes  of  tobacco, 
excessive  indulgence  in  alcoholic  beverages,  lack  of  cleanliness,  alveolar 
abscess  and  the  various  diseases  of  the  teeth  and  gums,  of  which  the 
most  important,  clinically,  is  pyorrhoda  alveolaris,  also  poisoning  with 
certain  drugs,  as  arsenic,  lead,  mercury,  and  corrosive  substances,  are  all  * 
occasional  causes. 

Many  cases  appear  to  be  the  result  of  an  intestinal  or  gastric  dis- 
order.   It  is  now  genetolly  believed  that  the  mucous  membrane  of  the 
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mouth  possesses  both  excretory  and  secretory  functions,  and  that  owing 
to  the  perverted  digestive  processes,  the  fluids  of  the  mouth  acquire  irri- 
tating properties. 

Exposure  to  cold  is  an  occasional  cause,  as  seen  in  the  cases  accom- 
panying coryza.  Stomatitis  is  sometimes  associated  with  tonsillar  affec- 
tions, and  may  be  a  disorder  of  lactation  or  pregnancy,  occurring  during 
the  latter  periods  mainly  as  a  symptom  of  the  not  infrequently  associated 
debility. 

Pathology  and  Morbid  Anatomy. — ^The  characteristic  lesion  of 
stomatitis  is  attended  by  bright  redness  of  the  buccal  mucous  membranes. 
The  changes  are  either  diffused  or  circumscribed.  The  secretions  of  the 
mouth  may  be  either  diminished  or  increased  in  quantity.  Quite  often 
the  bright  redness  is  interspersed  with  white  patches,  these  being  due  to 
the  accumulation  of  desquamated  epithelium  at  these  points.  Sometimes 
the  mucous  membrane  of  the  cheeks  is  oddematous,  in  which  case  the 
affected  part  takes  the  imprint  of  the  teeth.  The  swelling  and  inflamma- 
tion sometimes  lead  to  closure  of  the  orifices  of  the  muciparous  follicles, 
which  thereby  become  distended  by  their  confined  secretions.  The 
bloodvessels  are  frequently  so  distended  as  to  rupture.  Blood  may  be 
forced  into  the  submucous  tissues  and  undergoing  changes,  give  rise  to 
various  discolorations. 

Symptomatology. — The  objective  symptoms  of  catarrhal  stomatitis 
have  been  stated.  The  usual  concomitants  of  inflammation — ^pain  and 
heat — ^are,  of  course,  present  The  patient,  if  a  child,  is  fretfiiL  It 
makes  attempts  at  nursing,  but  soon  drops  the  nipple  in  pain.  The 
flow  of  saliva  is  usually  increased.  It  is  acid  in  its  reaction,  and  with 
the  exception  of  an  abundance  of  epithelium  and  leucocytes,  presents 
no  other  changes.  In  adults,  pain  on  mastication  is  experienced ;  the 
breath  is  offensive,  and  taste  disturbed.  Many  cases  are  accompanied 
by  gastro-enteric  disturbances,  as  diarrhcBa,  dyspepsia,  etc.  In  infemts, 
the  submaxillary  lymphatics  are  sometimes  enlarged.  In  some  few 
cases,  severe  constitutional  disturbances  attend  the  local  condition, 
prominent  among  these  being  convulsions  and  high  temperature. 

Prognosis* — So  far  as  the  condition  of  the  mouth  is  concerned,  the 
prognosis  is  favorable,  nearly  all  cases  making  a  complete  recovery 
within  a  few  days.  Sometimes  the  local  trouble  so  interferes  with 
alimentation  as  to  cause  serious  disturbance  of  nutrition.  This  natu- 
rally reduces  the  patient,  and  if  prolonged,  may  prove  a  serious  matter. 
The  associated  diarrhcBa  may  prove  obstinate  if  its  cause  is  not  under^ 
stood.  In  some  cases  there  is  a  tendency  to  recurrence.  The  possibility 
of  tubercular  infection  has  been  suggested  in  cases  with  marked  glandular 
involvement. 
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APHTHOUS  STOMATITIS. 

Synonyms. — Aphthous  sore  mouth;  follicular  stomatitis;  herpetic 
stomatitis;  angina  aphthosa;  vesicular  stomatitis.  The  nomenclature 
of  aphthous  stomatitis  is  in  a  state  of  sad  confusion.  Many  synonyms 
are  given,  most  of  which  apply  properly  to  other  varieties  of  mouth 
inflammation.  Of  the  above  synonyms,  follicular  stomatitis  should 
have  no  standing,  as  the  lesions  are  not  follicular,  frequently  occurring 
in  portions  of  the  mouth  entirely  free  from  such  structures. 

Definition. — A  form  of  inflammation  of  the  mucous  membrane  of 
the  mouth  characterized  by  the  formation  of  vesicular  lesions,  which 
subsequently  become  transformed  into  pseudo-ulcers. 

Etiology. — As  in  catarrhal  stomatitis,  age  is  an  important  predis- 
posing factor,  the  majority  of  cases  occurring  in  infants  and  young 
children,  especially,  according  to  Bohn,  in  those  of  from  eleven  to 
thirteen  months  of  age.  Local  irritation  and  infection  by  micro-organ- 
isms have  been  assigned  as  exciting  causes,  but  rather  by  inference  than 
as  the  result  of  reliable  data.  The  disease  has  been  observed  during 
the  course  of  certain  acute  maladies,  such  as  pneumonic  fever,  intermit- 
tent fever,  gastro-intestinal  catarrh,  scarlet  fever,  measles,  etc.,  and  in 
the  terminal  stages  of  exhausting  diseases,  as  phthisis  and  cancer.  Bad 
hygienic  surroundings  and  constitutional  debility  certainly  favor  its 
occurrence.  Cases  have,  however,  been  observed  in  perfectly  healthy 
subjects.  Season  and  weather  seem  to  exert  some  etiological  influence, 
for  more  cases  are  observed  during  the  summer  and  autumn  months 
and  when  moist  atmospheric  conditions  prevail.  Pepper  regards 
aphthous  stomatitis  as  often  the  result  of  local  irritation,  especially  that 
arising  from  dentition.  Forchheimer,  on  the  other  hand — and  his  views 
seem  more  consistent  with  clinical  facts — believes  that  the  disease  is 
produced  "  by  some  deleterious  material  in  the  circulation,  which  may 
have  its  origin  in  various  processes,  bacterial  or  otherwise.  It  may, 
therefore,  be  of  various  kinds.  This  material  acts  upon  a  nerve  or 
nerves,  or  upon  a  nerve  centre  or  nerve  centres,  and  produces  an  herpetic 
eruption  which  is  the  aphthous  process.''  The  resemblance  to  herpetic 
eruptions  suggests  lines  of  thought  in  considering  the  etiology  of  aph- 
thous stomatitis. 

Pathology  and  Morbid  Anatomy.— Opinions  respecting  the 
pathology  of  aphthous  stomatitis  vary  greatly.  Some  attribute  it  to 
infection  by  the  '^  foot  and  mouth  disease  "  of  animals,  a  view  that  can- 
not be  maintained,  for  that  disease  but  rarely  occurs  in  this  country, 
while  aphthous  stomatitis  is  a  common  aflection.  The  follicular  origin 
of  aphthous  stomatitis  is  negatived  by  the  presence  of  the  aphthse  in 
portions  of  the  mouth  in  which  the  muciparous  follicles  do  not  exist. 
The  theory  that  has  the  most  to  commend  it  is  that  held  by  Forch- 
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heimer,  which  m«intain8  that  the  lesions  are  primarily  vesicular.  This 
would  seem  to  make  the  disease  analogous  to  herpes,  and  to  suggest  a 
possible  nervous  cause  associated  with  general  nutritive  disorders. 

The  lesions  begin  as  slight  elevations  of  the  epithelium  surrounded 
by  red  areolae.  The  nature  of  the  exudate  beneath  is  generally  r^arded 
as  lymphoid,  although  Stanley  Boyd  speaks  of  it  as  being  ''  solid  fibrin- 
ous." The  raised  epithelium  is  soon  cast  oflf,  leaving  small  whitish 
aphthous  ulcers.  The  edges  of  these  ulcers  are  somewhat  swollen,  which 
gives  the  appearance  of  being  excavated.  At  no  time  is  the  base  entirely 
deprived  of  epithelium,  consequently  it  cannot  be  regarded  as  a  true 
ulceration.  The  lesions  present  great  variations  in  size,  are  generally 
discrete,  but  may  be  confluent. 

Symptomatology. — Aphthous  stomatitis  may  or  may  not  be  ushered 
in  by  prodromata.  These  consist  of  the  ordinary  symptoms  ushering  in 
children's  diseases  in  general,  viz.,  malaise,  loss  of  appetite,  vomiting, 
constipation,  diarrhoea,  fever,  and  even  nervous  symptoms.  Some  cases 
develop  without  the  slightest  constitutional  disturbance.  The  mouth 
condition  begins  rather  suddenly  with  the  symptoms  of  catarrhal  stom- 
atitis, followed  by  the  characteristic  eruption.  The  aphthae  may  appear 
in  any  portion  of  the  mouth,  although  predominating  on  the  inside  of 
the  lower  lip  and  on  the  tip  of  the  tongue.  They  may  occur  either  in 
groups  or  scattered  throughout  the  mouth,  exceptionally  appearing  even 
in  the  pharynx,  and  rarely  in  the  larynx.  The  epithelial  covering  of 
the  vesicles  is  usually  cast  oflF  within  twenty-four  hours,  leaving  the 
resulting  '^  ulcerations."  In  exceptional  instances  they  coalesce  and 
form  large  patches  covered  by  a  whitish  exudate,  which  may  give  rise 
to  the  suspicion  that  the  case  is  one  of  diphtheria. 

Pain  in  some  degree  is  always  present,  and  interferes  with  the  tak- 
ing of  food.  The  saliva  is  unaffected.  The  breath  is  not  offensive,  pre- 
senting an  important  distinction  from  ulcerous  stomatitis. 

Diagnosis. — Aphthous  stomatitis  may  be  confounded  with  ulcerous 
stomatitis,  thrush,  and  buccal  diphtheria.  Thrush  is  recognized  by  its 
characteristic  microscopic  fungus,  and,  moreover  its  lesions  are  not  sur- 
rounded by  the  red  areola  of  aphthae.  Ulcerous  stomatitis  is  accompanied 
by  offensive  breath,  and  the  ulcerations  are  found  primarily  along  the 
free  border  of  the  anterior  surface  of  the  gums.  If  any  suspicion  as  to 
the  presence  of  diphtheria  exists,  it  will  usually  be  dispelled  by  waiting 
twenty- four  hours. 

FrognosiB. — ^This  is  always  favorable.  Aphthous  stomatitis  rarely 
continues  longer  than  ten  days,  and  the  majority  of  the  casies  recover  in 
less  than  a  week.  Sometimes  the  lesions  appear  in  crops,  so  that  the 
course  of  the  disease  is  considerably  prolonged.  In  these  cases  lesions 
in  various  stages  of  development  are  easily  recognized.  In  some  rare 
instances  the  aphthae  afford  opportunities  for  infection  with  other  poisons. 
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ULCERATIVE  STOMATITIS. 

Synonyms. — Phlegmonous  stomatitis;  putrid  sore  mouth;  stom- 
acace. 

Definition. — A  form  of  inflammation  of  the  mouth  occurring  only 
in  subjects  with  teeth,  commencing  on  the  free  border  of  the  gums, 
attended  by  considerable  destruction  of  tissue,  and  never  extending  to 
parts  outside  of  the  mouth. 

Etiology. — Age  is  an  important  etiological  consideration.  It  rarely 
occurs  prior  to  the  fourth  year,  most  frequently  attacking  subjects  between 
the  ages  of  four  and  ten  years.  Adults  are  by  no  meai^  exempt ;  epi- 
demics have  been  reported  as  occurring  where  a  number  of  persons  have 
been  crowded  together,  as  soldiers  in  barracks.  All  the  agencies  which 
together  make  up  a  bad  hygienic  life  are  predisposing  causes,  notably, 
poor  food,  insufficient  clothing,  bad  ventilation  and  filthy  surroundings. 
Infection  is  believed  to  be  a  cause  by  many,  and  is  undoubtedly  the 
principal  factor  in  some  hospitals  and  institutions  in  which  the  disease 
occurs  epidemically  or  endemically.  In  some  of  the  endemics  of  ulcera- 
tive stomatitis  scurvy  is  probably  at  the  foundation  of  the  trouble.  Cer- 
tain acute  diseases  predispose  to  it,  e.g,f  measles,  scarlet  fever,  pneumonia, 
typhoid  fever,  malaria  and  whooping  cough.  Sometimes  predisposition 
is  occasioned  by  constitutional  maladies,  as  syphilis,  rachitis  or  tubercu- 
losis. Season  exerts  some  influence,  the  damp  weather  of  spring  and 
autumn  favoring  its  occurrence.  Certain  drugs,  as  mercury,  copper  and 
iodine,  are  important  causes.  Mercury  is  excreted  by  the  saliva,  and  it  is 
believed  excites  a  stomatitis  by  its  local  action.  Some  cases  arise  solely 
from  local  causes.  Lack  of  cleanliness  of  the  mouth  and  teeth  leads  to 
the  accumulation  of  decomposing  food  and  secretions  in  the  interstices, 
which  gives  rise  to  infection  and  irritation. 

Pathology  and  Morbid  Anatomy. — The  beginning  of  ulcerative 
stomatitis  is  characterized  by  the  appearance  of  a  line  of  inflammation 
along  the  anterior  aspect  of  the  free  border  of  the  gums,  generally  those 
of  the  lower  jaw.  The  pathological  process  continuing,  the  aflected  parts 
become  swollen,  the  gums  recede  from  the  teeth,  which  may  even  become 
loosened,  and  the  affected  gums  bleed  from  very  slight  manipulation. 
The  commencement  of  the  ulceration  is  characterized  by  the  appearance 
of  a  yellow  line  along  the  edge  of  the  gums,  which  rapidly  becomes 
transformed  into  a  band,  even  including  the  entire  breadth  of  the  gums. 
The  tissue  then  breaks  down  and  ulceration  is  developed.  The  ulcera- 
tion may  extend  to  any  or  all  parts  of  the  mouth,  but  it  probably  never , 
invades  the  tissues  posterior  to  the  palate. 

Symptomatology. — Prodromata  are  nearly  always  absent  The 
local  appearances  have  already  been  described.  The  pockets  formed  by 
the  recession  of  the  gums  from  the  teeth  afford  space  for  the  accumula- 
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s 
tion  of  muco-purulent  discharges,  which  become  putrid  and  give  the 

breath  and  the  saliva  a  horribly  offensive  odor.  Salivation  is  free  and 
the  saliva  usually  blood-tinged.  The  saliva  is  also  acid  in  reaction,  and 
is  shown  by  the  microscope  to  contain  d6bris,  leucocytes,  red  blood  cor- 
puscles, and  various  micro-organisms.  The  pain,  especially  when  par- 
taking of  nourishment,  is  considerable.  In  some  cases  the  flowing  of  the 
contaminated  saliva  over  the  lower  lips  and  the  integument  of  the  chin 
excites  an  eczema. 

The  lymphatic  glands  tributary  to  the  mouth  enlarge,  although  they 
do  not  often  suppurate. 

Diagnosis. — Ulcerative  stomatitis  may  be  confounded  with  aphtbse 
and  noma.  The  occurrence  of  the  primary  lesion  along  the  free  border 
of  the  gum  of  the  lower  jaw  is  a  sufl5cient  point  of  distinction,  except- 
ing in  those  rare  instances  in  which  aphthae  appear  first  in  that  situation. 
In  such  cases  observation  of  the  progress  of  the  disorder  for  twenty-four 
hours  will  afford  sufficient  data  for  differentiation.  Aphthous  stomatitis 
frequently  spreads  to  the  pharynx ;  ulcerative  stomatitis  never  does.  In 
noma,  the  lesion  is  accompanied  by  extensive  induration  and  sloughing 
of  the  soft  parts  about  the  mouth. 

Prognosis. — ^The  outlook  in  cases  of  ulcerative  stomatitis  under 
proper  treatment  is  favorable.  The  disease,  however,  does  not  exhibit  a 
natural  tendency  to  recovery  under  expectant  methods.  By  reason  of 
long-continued  bad  management  the  ulcerations  extend  in  depth  until 
the  periosteum  and  even  the  bones  are  affected.  Necrosis  then  occurs,  a 
large  piece  of  dead  bone  being  found  at  the  bottom  of  the  ulcer.  Cases 
of  this  character  may  result  fatally  from  exhaustion.  The  presence  of 
constitutional  complications,  as  rachitis,  syphilis,  tuberculosis,  eta, 
should  lead  to  conservatism  in  framing  a  prognosis.  Some  cases  become 
chronic  and  persist  for  months. 

MEMBRANOUS  STOMATITIS. 

Synonyms. — Stomatitis  diphtheritica;  stomatitis  crouposa;  diph- 
theria of  the  mouth. 

Definition. — A  form  of  inflammation  of  the  mouth  characterized 
by  the  formation  of  a  pseudo-membrane,  which  is  cast  off  in  the  course 
of  several  days,  leaving  an  ulcerating  surface. 

Etiology. — Membranous  stomatitis  may  occur  as  either  a  primary  or 
secondary  affection,  in  the  latter  case  usually  succeeding  tonsillar  or 
pharyngeal  diphtheria.  In  any  event  it  is  one  of  the  rarest  of  diseases, 
especially  so  as  a  primary  affection.  Inflammation  of  the  mouth  with 
the  formation  of  a  pseudo-membrane  often  occurs  from  the  local  action 
of  corrosive  liquids. 

Pathology  and  Morbid  Anatomy.— In  this  as  in  other  varieties 
of  stomatitis,  the  first  manifestations  are  those  of  a  catarrhal  inflamma- 
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tion,  this  condition  being  quickly  followed  by  the  appearance  of  the 
pseudo-membranous  formation.  After  an  existence  of  from  three  or 
four  days  to  a  week,  the  membrane  undergoes  disintegration  and  is  cast 
off,  leaving  an  ulcerating  surface  beneath.  It  may  appear  on  any  part 
of  the  mouth.  Bacteriological  examination  discloses  the  presence  of  the 
Klebs-LoeflBer  bacillus  in  the  true  diphtheritic  cases,  but  in  order  to 
establish  a  positive  differentiation,  inoculation  experiments  must  be 
performed  upon  animals. 

The  cases  resulting  from  the  action  of  caustic  poisons  are  due  to  a 
surface  coagulation  by  chemical  action. 

Sjrmptomatology. — ^The  subjective  and  objective  symptoms,  other 
than  those  already  stated,  are  similar  to  those  of  the  other  varieties  of 
stomatitis.  There  are  pain,  salivation,  foetid  breath,  admixture  of  blood 
with  the  saliva,  and  lymphatic  enlargements.  In  some  cases  there  may 
be  haemorrhage  from  the  mouth,  a  symptom  to  be  always  viewed  with 
alarm. 

Diagnosis. — When  associated  with  pharyngeal  or  tonsillar  diph- 
theria, there  will  be  but  little  difl5culty  in  recognizing  this  affection. 
When  occurring  as  a  primary  disorder  it  may  through  carelessness  be 
confounded  with  ulcerative  stomatitis.  In  doubtful  cases  bacteriological 
examination  and  inoculations  should  be  employed  as  the  vital  question 
arising  in  doubtful  cases  relates  to  the  diphtheritic  or  non-diphtheritic 
nature  of  the  case. 

Prognosis. — Membranous  stomatitis  is  always  a  serious  affection. 
Occurring  as  a  feature  of  diphtheria  it  is  exceedingly  grave  and  calls 
for  a  most  guarded  prognosis.  Primary  diphtheria  of  the  mouth  must 
be  regarded  as  only  less  dangerous  than  the  secondary  variety.  The 
prognosis  of  membranous  stomatitis  arising  from  caustic  poisons  depends 
upon  the  extent  to  which  the  tissues  have  been  destroyed. 

GANGRENOUS  STOMATITIS. 

Synonyms. — Noma ;  water  cancer ;  cancrum  oris ;  stomatitis  gan- 
grenosa. 

Definition. — A  gangrenous  process,  usually  unilateral,  starting  on 
the  gums  or  inner  surface  of  the  cheeks,  extending  rapidly,  and  effecting 
the  complete  destruction  of  all  parts  it  attacks. 

Etiology. — ^The  majority  of  cases  are  observed  among  the  poorly 
fed  and  constitutionally  depreciated  inmates  of  hospitals  and  institu- 
tions ;  but  even  under  these  circumstances  the  disease  is  almost  suffi- 
ciently rare  to  constitute  a  clinical  curiosity.  It  apparently  never  occurs 
in  persons  of  hitherto  sound  constitution.  While  no  age  exempts,  most 
cases  occur  in  children  between  the  ages  of  two  and  five  years.  Climate 
and  season  exert  some  etiological  influence,  for  noma  is  more  common 
in  damp  countries  and  during  the  spring  and  autumn  months.    Certain 
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infectious  diseases,  but  notably  measles  and  typhus  fever,  predispose  to 
its  occurrence.  The  contagiousness  of  the  malady  is  a  debatable  point 
Groups  of  cases  have  been  observed  in  families  and  hospitals,  while  very 
many  cases  occur  in  which  possibility  of  contagion  or  infection  seems  to 
be  excluded.  Some  cases  arise  as  the  result  of  previously  existing  irri- 
tation or  local  disease,  ulcerative  stomatitis  being  especially  prominent 
among  the  latter. 

Efforts  to  isolate  a  specific  germ  have  not  yet  proven  success- 
ful. Thread-like  bacilli  have  been  described  by  Lingard,  short  rods 
similar  to  those  found  in  pulmonary  gangrene,  associated  with  strepto- 
cocci, were  found  by  Cornil  and  Babes.  Other  micro-organisms  have 
been  observed  by  other  investigators,  but  none  of  them  have  proven 
to  be  specifically  related  to  the  disease. 

Pathology  and  Morbid  Anatomy. — ^The  characteristic  lesion  of 
gangrenous  stomatitis  usually  starts  as  a  small  blister  on  the  inner  sur- 
face of  one  cheek  or  upon  the  gum.  The  lesion  spreads  very  rapidly, 
extensive  induration  with  destruction  of  tissue  following.  The  centre 
of  the  diseased  mass  consists  of  a  sloughing  ulcer  with  a  dirty  grayish 
base.  Within  twenty-four  hours  after  the  appearance  of  the  ulcer,  a 
slough  forms  and  the  ulceration  continues  its  extension  in  all  directions. 
It  is  very  common  for  the  cheek  to  be  perforated  and  the  tissues  of  the 
gums  destroyed,  exposing  the  bare  bone.  Even  the  tongue,  lips,  palate, 
eyes  and  ears  may  be  involved  in  the  general  destruction.  Haemorrhage 
is  very  unusual,  as  the  bloodvessels  are  plugged  by  thrombi  previous  to 
separation  of  the  sloughs. 

Symptomatology, — The  clinical  course  of  gangrenous  stomatitis  is, 
in  many  instances,  remarkable  for  its  insidious  progress.  Very  oftien, 
indeed,  the  existence  of  any  local  trouble  is  not  even  suspected  until  the 
destruction  is  well  advanced.  Sometimes  the  first  evidence  of  disease  of  the 
mouth  is  afforded  by  the  gangrenous  odor  of  the  breath  and  saliva.  Ex- 
amination then  reveals  the  blister  or  the  diffuse  induration  and  ulceration 
above  mentioned.  Pain,  as  a  rule,  is  very  slight.  Indeed,  it  is  ofttimes 
remarkable  to  observe  the  slight  discomfort  the  little  patients  exhibit  in 
the  presence  of  such  a  dangerous  malady.  After  the  first  few  days 
exhaustion  becomes  a  prominent  feature.  The  odor  of  the  breath  is 
truly  horrible,  pervading  the  entire  house.  Fever  is  present,  but  the 
temperature  does  not  usually  run  very  high.  The  pulse  is  always  weak, 
becoming  rapid  and  feeble  towards  the  last.  The  submaxillary  glands 
are  but  slightly  enlarged.    Death  occurs  from  exhaustion. 

In  the  few  cases  which  recover,  convalescence  is  tedious,  and  very 
disfiguring  cicatrices  form. 

Among  the  complicating  conditions,  diarrhoea  and  broncho-pneu- 
monia are  the  most  prominent.  The  former  probably  results  from  the 
swallowing  of  the  putrid  secretions  of  the  mouth ;  and  broncho-pnea- 
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monia  may  result  from  the  aspiration  of  morbid  matter,  or  as  in  other 
asthenic  and  septic  conditions. 

Prognosis, — ^The  prognosis  in  gangrenous  stomatitis  is  highly 
unfavorable,  from  seventy-five  to  ninety  per  cent,  of  the  cases  dying. 
When  recovery  does  ensue,  there  is  but  little  tendency  to  relapse.  Cases 
in  which  the  lesions  are  confined  to  the  gums  ofier  the  best  prospects. 

MYOOTIO  STOMATITIS. 

Synonyms. — Thrush;  stomatomycosis ;  soor  (German);  muguet 
(French). 

Definition. — A  disease  of  the  mouth  constantly  associated  with  the 
formation  of  a  fungus  now  generally  regarded  as  the  saccharomyces 
albicans. 

Etiology » — The  essential  cause  of  thrush  is  the  formation  of  this 
fungus  on  the  mucous  membrane  of  the  mouth.  Every  mouth  does  not 
seem  to  become  infected  when  exposed ;  so  we  must  look  for  certain  pre- 
disposing factors.  It  is  especially  liable  to  attack  young  infants,  although 
not  limited  to  any  particular  period  of  life.  It  has  a  marked  predilec- 
tion for  the  weak  and  debilitated;  many  have  even  claimed  that  it 
cannot  occur  in  an  otherwise  healthy  subject,  but  they  are  certainly  in 
error.  The  fungous  growth  may  attack  any  of  the  mucous  membranes 
of  the  body,  but  is  observed  most  frequently  in  the  mouth  and  about  the 
vagina.  Some  authorities  have  denied  the  possibility  of  its  invading 
membranes  other  than  those  covered  by  pavement  epithelium,  but  it  has 
now  been  conclusively  proven  that  it  may  afiect  those  with  cylindrical 
epithelium  as  well.  The  disease  is  probably  communicated  in  the 
majority  of  cases  by  infected  nipples  or  nursing  bottles.  The  possibility 
of  infection  through  the  air  has  been  strongly  urged  with  very  good 
reason,  for  the  dry  fungus  has  been  found  floating  about  in  hospital 
wards  in  which  the  disease  was  prevalent.  Mechanical  injury  of  the 
mucous  membrane  of  the  mouth  and  catarrhal  stomatitis  favor  infection 
with  this  disease. 

In  adults,  thrush  occurs  most  frequently  when  the  patient  has  been 
greatly  debilitated  by  some  chronic  exhausting  disease,  such  as  phthisis. 

Pathology  and  Morbid  Anatomy.— The  nature  of  the  fungus  is 
still  debatable.  It  was  first  described  by  Berg,  of  Stockholm,  in  1843. 
Later,  it  was  again  described  by  Robin,  he  giving  it  the  name  of  oidium 
albicans.  Hallier  believed  it  to  be  identical  with  the  fungus  of  the  acid 
fermentation  of  milk,  and  therefore  entitled  it  oidium  lactis.  Grawitz's 
investigations  seemed  to  show  that  it  was  the  mycoderma  vini,  a  form  of 
fiingus  associated  with  the  formation  of  acetic  acid  out  of  alcohol.  Rees 
called  it  the  saccharomyces  albicans,  which  is  now  generally  regarded  as 
probably  the  correct  view. 

By  many  the  fungus  is  regarded  as  of  a  mixed  form.    It  is  undoubt- 
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edly  polymorphic,  the  different  forms  in  which  it  appears  being  depend- 
ent upon  the  media  upon  which  it  grows. 

The  saliva  presents  an  acid  reaction,  which  has  led  to  the  claim 
that  the  thrush  fungus  will  not  grow  in  an  alkaline  medium.  This  is 
an  error,  for  it  has  been  proven  that  it  will  flourish  in  both  neutral  and 
alkaline  media ;  and  it  is  believed  by  some  that  the  highly  acid  saliva 
is  the  result  of  the  growth. 

The  fungous  growth  is  made  up  of  filaments  and  spores.  The  fila- 
ments consist  of  sharply  defined  tubules  of  amber  tint,  having  an  average 
diameter  of  three  or  four  millimetres.  They  are  branched  or  simple, 
according  as  they  are  fully  developed  or  not.  Within  them  are  numer- 
ous elongated  cells  in  compartments,  the  dividing  lines  giving  the  fila- 
ments a  constricted  appearance  at  these  places.  The  spores  consist  of 
spheroid  or  oval  bodies  of  four  to  five  millimetres  in  diameter,  contain- 
ing one  or  two  granules  and  a  quantity  of  fine  dust. 

The  parasite  first  appears  in  the  form  of  spores  between  the  epithe- 
lial layers  of  the  buccal  mucous  membrane.  Thence  it  spreads  in  all 
directions,  sending  out  its  branches.  The  mucous  membrane  surround- 
ing the  growth  is  somewhat  redder  than  normal.  Suppuration  never 
ensues  from  thrush  alone. 

To  the  naked  eye  the  fungus  first  appears  as  small  white  spots, 
gradually  increasing  in  size  until  they  form  patches,  which  closely 
resemble  accumulations  of  curdled  milk,  but  differing  in  that  they  are 
sub-epithelial  and  cannot  be  brushed  off  so  readily.  They  may  be  dis- 
crete or  confluent,  circumscribed  or  diffused  over  the  entire  mouth. 
When  they  are  removed,  a  raw  surface  is  produced,  which  bleeds  on  very 
slight  touch.  The  growth  usually  occupies  the  tongue  and  the  mucous 
surface  of  the  cheeks ;  exceptionally  it  may  invade  the  pharynx.  Still 
more  rarely  it  spreads  to  the  oesophagus,  where  the  accumulation  of  the 
parasitic  growth  and  swelling  of  the  tissue  occasionally  proves  suffi- 
ciently great  to  result  in  mechanical  obstruction.  Its  possible  invasion 
of  the  respiratory  tract  has  been  much  discussed,  and  for  a  long  time 
was  decided  in  the  negative.  Later  investigations,  however,  show  that 
it  may  extend  even  in  this  direction. 

Symptomatology. — The  symptoms,  aside  from  those  related  to  the 
special  lesion,  are  by  no  means  characteristic ;  indeed,  all  evidences  of 
ill-health  other  than  those  afforded  by  inspection  of  the  mouth  are  occa- 
sionally absent.  In  the  majority  of  cases  the  pain  and  gastro-intestinal 
symptoms  which  accompany  so  many  buccal  diseases  are  present,  and  as 
a  rule  depend  for  their  existence  on  accompanying  catarrhal  inflamma- 
tions. Sometimes  the  gastric  disturbance  is  the  direct  result  of  the  swal- 
lowing of  the  fungous  growth. 

In  some  cases  the  detachment  of  the  fungus  leaves  an  ulcer,  which 
may  prove  very  intractable  to  treatment. 
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Diarrhoea  is  not  infrequently  an  associated  symptom,  and  serves  to 
increase  the  prostration  already  present,  and  excite  redness  ahout  the 
anus  and  buttocks  because  of  the  irritating  character  of  the  stools. 

Diagnosis. — Thrush  sometimes  bears  a  close  resemblance  to  a 
deposit  of  curdled  milk  on  the  mucous  membrane  of  the  mouth ;  but  the 
latter  condition  is  readily  recognized,  for  the  accumulation  can  be  easily 
removed  by  wiping.  In  the  diflferentiation  of  thrush  and  other  forms  of 
stomatitis,  the  microscope  affords  a  certain  guide  when  the  ordinary 
manifestations  of  the  disease  are  not  clearly  defined.  This  is  accom- 
plished by  pl&cing  a  portion  of  the  loosened  membrane,  with  a  little 
glycerin,  upon  a  slide,  and  examining  with  a  medium  power  objective. 
If  thrush  is  present  the  specific  organism  described  under  pathology  and 
morbid  anatomy  of  this  disease  will  be  observed. 

Prognosis. — ^In  nearly  all  cases  of  simple  thrush,  practically  in  all 
met  in  private  practice,  the  prognosis  is  favorable,  the  patient  recovering 
within  a  few  days  under  proper  treatment.  When  complicating  exhaust- 
ing diseases,  the  outlook  is  not  so  encouraging.  In  hospitals  and  in- 
stitutions cases  which  prove  rebellious  to  treatment  are  occasionally  ob* 
served.  The  younger,  and  the  more  debilitated  the  infant,  the  greater 
will  be  the  therapeutic  difficulties  encountered. 

BEDNAR'S  APHTHLffil. 

Synonym. — ^Placques  pterygoidiennes. 

Definition. — ^A  form  of  superficial  ulceration  occurring  on  the 
palates  of  very  young  infants. 

Etiology. — Bednar's  aphthae  attacks  only  infants  of  less  than  six 
weeks  of  age.  The  previous  condition  of  health  seems  to  exert  no  influ- 
ence in  its  causation,  as  it  may  occur  in  even  the  most  robust  The 
exciting  cause  is  traumatism,  especially  the  use  of  a  rubber  nipple 
which  comes  into  contact  with  the  affected  region,  or  that  resulting  from 
the,  washing  of  the  child's  mouth  with  undue  force.  Some  authors 
describe  under  the  name  of  Bednar's  aphthae  a  serious  form  of  ulceration 
attacking  the  palate  in  cachectic  children,  and  running  an  almost  in- 
variably fatal  course.  This  latter  must  be  regarded  as  a  very  different 
affection  from  the  benign  one  under  consideration.  A  slight  d^ree  of 
catarrhal  stomatitis  is  the  basis  upon  which  it  is  frequently  developed. 

Symptomatology. — Small  superficial  ulcers  are  observed  on  the 
soft  or  hard  palate  to  either  side  of  the  median  line.  They  are  accom- 
panied by  rediness  of  the  surrounding  mucous  membrane  and  some  pain. 

Prognosis. — ^The  prognosis  is  nearly  always  favorable,  the  ulcera- 
tions being  dangerous  only  when  they  become  infected. 
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TREATMENT  OP  THE  SEVERAL  VARIETIES  OP  STOMATITIS. 

There  is  such  a  similarity  in  the  treatment  of  the  several  forms 
of  stomatitis  that  the  subject  will  be  considered  under  a  single  heading. 

Much  can  be  accomplished  in  the  direction  of  prevention  of  inflam- 
mations of  the  mouth  by  securing  an  aseptic  condition  of  all  which  comes 
into  contact  with  the  mucous  membrane  of  this  cavity.  Particular 
attention  should  be  given,  if  the  patient  is  a  child,  to  the  bottle  and 
nipple  in  use,  and  the  food  should  of  course  be  free  from  infective  agents. 
It  is  necessary  to  emphasize  the  necessity  of  adopting  ev^ry  means  to 
prevent  infection,  especially  in  persons  who  are  in  deteriorated  health. 

As  traumatism  is  an  important  factor  in  the  etiology  of  stomatitis, 
nurses  are  advised  to  exercise  care  in  the  cleansing  of  the  mouths  of 
infants.  Much  friction  even  with  a  soft  fabric  is  objectionable,  not  to 
mention  direct  violence  resulting  from  careless  use  of  the  finger.  In 
health  it  is  not  necessary  to  employ  antiseptic  mouth  washes,  cleansing 
the  mouth  with  pure  boiled  water  being  sufficient.  The  same  instruc* 
tion  also  applies  to  most  cases  of  stomatitis,  but  some  forms  of  stomatitis 
being  purely  local  aflfections  may  be  controlled  by  purely  local  treatment 
In  troublesome  cases  a  one  to  two  per  cent,  solution  of  boric  acid  fre- 
quently gives  good  results,  or  borate  of  sodium  in  a  somewhat  stronger 
solution  may  be  employed.  Astringent  solutions  of  tannin,  sulphate  of 
zinc,  nitrate  of  silver,  etc.,  are  much  used,  but  are  not  commended  except 
in  some  unusual  cases  of  torpid  ulceration. 

It  must  not  be  forgotten  that  whatever  may  be  prescribed  as  a 
remedy  for  stomatitis  success  will  often  depend  upon  the  painstaking  care 
with  which  the  details  relating  to  the  toilet  of  the  mouth  are  carried  out, 
and  also  upon  the  care  which  is  bestowed  upon  the  digestive  organs, 
skin,  etc  After  all  this  has  been  done  some  patients  must  have  a  change 
of  air  before  improvement  can  be  secured. 

In  the  treatment  of  thrash  many  advise  employment  of  mechan- 
ical measures  for  the  removal  of  the  fungus,  such  as  gentle  fric- 
tion with  a  soft  cloth,  applied  with  the  finger  and  repeated  every  few 
hours.  Such  removal  of  the  exudate  at  least  permits  of  the  more  per- 
fect action  of  local  remedies.  Alkaline  solutions  may  be  employed,  as 
they  soften  the  superficial  accumulation  of  epithelium  and  favor  its  re- 
moval. This  method  appears  harmless  unless  employed  with  too  much 
force.  Cleanliness  is  the  most  important  feature  in  the  treatment  of  this 
form  of  stomatitis.  The  mouth  should  be  cleansed  with  boiled  water  or 
some  simple  alkaline  solution,  such  as  the  boric  acid  solution  reftrred  to, 
after  each  meal.  If  the  patient  is  at  the  breast,  and  the  mother's  condition 
is  not  good,  it  is  important  that  she  should  be  ordered  into  the  open  air 
and  have  her  diet  and  exercise  regulated. 

The  gangrenous  form  is  very  fatal,  a  few  cases  only  responding  to 
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surgical  measures  of  a  radical  kind.  As  soon  as  the  nature  of  the  dis- 
ease is  apparent,  unless  treatment  is  manifestly  beneficial,  the  gangrenous 
area  should  be  thoroughly  destroyed  by  means  of  the  actual  cautery,  or 
some  one  of  the  most  energetic  caustics,  nitric  acid,  Vienna  paste,  bro- 
mine and  chloride  of  zinc  are  most  employed.  In  order  to  success  the 
action  of  the  agent  must  be  extended  to  surrounding  tissues  which 
appear  to  be  in  a  healthy  condition.  Better  results  would  undoubtedly 
attend  this  method  were  it  adopted  earlier  in  the  course  of  the  disease. 
The  cauterization  may  have  to  be  repeated  several  times.  The  subse- 
quent local  treatment  consists  of  antiseptic  mouth  washes,  frequently 
employed,  and  the  direct  application  of  iodoform,  ichthyol,  pyoktanin 
blue,  carbolic  acid,  etc.  Personally  my  results  have  been  best  with 
aristol.  These  applications  are  of  limited  value  on  account  of  the  diffi- 
culty attending  retention  of  the  material  upon  the  ulcerating  surface 
long  enough  to  secure  its  full  influence.  From  results  which  have  fol- 
lowed upon  injections  of  a  saturated  solution  of  pyoktanin  blue  (in  water) 
into  gangrenous  and  carcinomatous  tissue,  I  feel  inclined  to  treat  the 
next  case  in  this  manner.  Hypodermatic  injections  of  this  substance 
have  led  to  complete  destruction  and  throwing  off  of  such  masses,  leav- 
ing a  clean  granulating  surface,  which  subsequently  healed.  The  pneu- 
monic condition  and  gastro-intestinal  irritation  produced  by  the  aspira- 
tion or  swallowing  of  septic  matter  often  determine  the  fatal  issue.  Little 
can  be  accomplished  in  the  prevention  of  the  entrance  of  poisonous  mat- 
ters, the  most  important  step  being  the  rendering  of  the  contents  of  the 
mouth  innocuous. 

PoUusium  ehbraie  is  extensively  employed  in  the  treatment  of  the 
several  varieties  of  stomatitis.  It  is  especially  adapted  to  the  aphthous 
and  ulcerative  forms.  The  free  and  rapid  excretion  of  this  substance 
by  the  saliva  adds  to  its  value  as  a  local  remedy.  In  the  large  doses  in 
which  it  is  employed  by  certain  practitioners  it  is  very  objectionable,  on 
account  of  its  irritating  influence  upon  the  kidneys,  sometimes  setting 
up  an  actual  nephritis.  The  one-tenth  trituration  gives  excellent 
results,  and  the  local  use  may  be  added  to  its  constitutional  influence. 
Borax  has  been  long  and  generally  used  as  a  local  remedy  even  by  the 
laity,  and  exercises  an  undoubtedly  favorable  influence.  In  an  attenu- 
ated form  it  was  advocated,  especially  by  H.  N.  Guernsey,  when  the 
child  exhibits  a  ''  fear  of  falling."  Just  what  the  significance  of  this 
symptom  may  be  is  doubtful,  but  I  have  observed  favorable  action  when 
it  was  present  Mercuriua  is  exquisitely  homoeopathic  to  ulcerative 
stomatitis  with  its  free  salivation,  puffy  indented  tongue,  offensive  breath, 
etc,  and  is  usually  effective  in  exceedingly  small  doses.  It  is  less 
frequently  valuable  in  thrush  and  other  forms  of  inflammation  of  the 
mouth.  Before  administering  mercury  it  is  important  to  ascertain  if  this 
drug  has  been  previously  used,  as  it  may  be  the  cause  of  the  stomatitis. 
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If  so,  hepar  sulphur  in  the  third  decimal  trituration  may  be  considered, 
and  a  wash  of  chlorate  of  potash  advised.  NUric  add  is  in  considerable 
repute  for  stomatitis  with  well-developed  ulceration,  but  I  have  had  no 
success  with  this  remedy  in  dilutions.  A  weak  aqueous  mixture  has 
appeared  to  be  useful,  but  the  result  is  probably  due  to  its  local  action. 
Muriatic  and  sulphuric  adds  are  preferred  by  some.  Argentum  nUricum. 
Like  potassium  chlorate,  this  remedy  is  valuable  in  most  forms  of  stoma- 
titis, especially  when  there  is  considerable  ulceration.  While  valuable 
as  a  local  remedy  its  internal  action  is  decided.  It  is  often  useful  in 
adults  who  ajre  nervous,  dyspeptic,  flatulent,  and  who  perhaps  suffer 
from  gastric  catarrh.  It  should  be  used  only  in  fresh  triturations  or 
dilutions,  small  doses  of  the  second  decimal  being  preferable.  BapUria 
has  proven  serviceable  in  mercurial  stomatitis,  and  that  form  occurring 
in  nursing  women.  I  have  used  it  with  satisfaction  when  the  stomatitis 
was  associated  with  chronic  exhausting  disease,  e.^.,  pulmonary  phthisis, 
Bright's  disease,  etc.  The  more  offensive  the  breath,  the  greater  the 
evidence  of  a  deteriorated  mucous  membrane,  whether  associated  with 
the  mouth  or  the  stomach  and  bowels,  the  more  likely  is  baptisia  to 
prove  useful.  Arum  triph.  is  useful  in  general  acute  catarrhal  stomatitis 
when  the  mucous  membrane  is  red,  hot,  and  there  are  much  pain  and 
sensitiveness.  The  discharge  may  be  of  an  irritating  character.  The 
third  to  the  sixth  decimal  dilutions  may  be  employed.  Bdladonna  may 
benefit  similar  cases  if  the  mouth  and  throat  are  dry  and  there  is  an 
absence  of  excoriating  discharges.  Aconite  or  gelsemium  sometimes  helps 
cases  of  this  character  if  the  hypersemia  is  very  marked  and  there  is 
considerable  fever.  Their  favorable  action  is  usually,  however,  of  short 
duration,  as  the  element  of  hypersamia  quickly  diminishes  or  the  lesion 
increases,  calling  for  another  medicine.  Sulphur  has  afforded  me  much 
assistance  in  some  obstinate  cases  of  stomatitis,  when  there  were  vaso- 
motor irritability  (flushes),  gastro-intestinal  disturbance  with  diarrhoea, 
redness  of  the  skin  caused  by  irritating  stools,  etc.  The  third  to  the 
sixth  triturations  may  be  given  every  two  or  three  hours. 
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Diseases  of  the  Tongue. 


SIGNIFICANCE  OP  THE  TONGUE  IN  DISEASE. 

From  time  immemorial  the  condition  of  the  tongue  has  been 
regarded  as  affording  valuable  information  in  the  investigation  of  dis- 
ease, an  inspection  of  this  organ  being  considered  a  necessary  part  of 
nearly  all  medical  examinations.  It  is  true  that  inspection  of  the  tongue 
does  afford  most  valuable  information,  but  the  importance  of  this  pro- 
cedure in  certain  directions  has  been  overrated,  while  valuable  infor- 
mation afforded  by  it  in  others  has  been  entirely  ignored.  Too  ofteii 
the  examination  of  the  tongue  is  performed  with  assumed  wisdom 
concealing  or  exposing  the  examiner's  ignorance. 

Observations  of  the  tongue  should  be  directed  to  the  discovery  of 
the  size,  shape,  degree  of  moisture  or  dryness,  the  smoothness  of  the 
surface,  the  color,  coating,  mobility,  and  the  sensibility  of  the  organ. 

Size. — Local  conditions  of  an  inflammatory  character  often  produce 
an  enlargement  of  the  tongue.  This  condition  is  also  observed  as  a 
symptom  of  disease  elsewhere,  e.  ^.,  in  heart  diseases,  when  there  is  inter- 
ference with  the  return  flow  of  blood  from  the  head,  leading  to  vascular 
engorgements  of  all  the  tributary  vessels.  A  large  tongue  is  commonly 
observed  in  idiots  and  imbeciles.  In  nervous  diseases,  notably  hemi- 
plegia, general  paralysis  of  the  insane  and  disseminated  sclerosis,  it  is  often 
large  and  flabby,  sufficiently  so  at  times  to  interfere  with  its  movements 
or  the  proper  closure  of  the  mouth.  The  tongue  is  enlarged  in  quite  a 
variety  of  adynamic  diseases,  particularly  typhus  and  scurvy,  and  in 
hepatic  disorders  and  anaemia.  In  the  last  two  named  it  takes  the  im- 
prints of  the  teeth. 

Decrease  in  the  size  of  the  tongue  is  observed  at  times  in  certain 
acute  infections,  as  typhoid  fever  (when  it  must  be  regarded  as  an  unfavor- 
able sign),  and  as  a  part  of  a  general  or  local  muscular  atrophy. 

Shape  of  the  Tongue. — ^The  shape  of  the  tongue  is  often  an  evi- 
dence of  local  conditions.  Circumscribed  swelling  with  induration  is 
usually  the  first  manifestation  of  malignant  disease.  Indentations  of 
the  edges  of  the  organ  by  the  teeth  are  suggestive  of  enlargement  not 
discernible  otherwise.  In  various  forms  of  paralysis  the  shape  of  one 
side  of  the  tongue  is  altered  either  by  reason  of  atrophy  of  the  lingual 
muscles  or  because  of  diminished  motility.  Very  often  a  persistent  dry- 
ness of  the  mouth  influences  the  shape  of  the  organ,  rendering  it  more 
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concave  than  normal.  This  latter  phenomenon  is  due  to  dryness  of  the 
upper  epithelial  layer.  In  certain  fevers  the  tongue  becomes  narrow,  a 
change  explained  by  Gubler  as  resulting  from  contraction  of  the  trans- 
verse muscular  fibres. 

Unilateral  atrophy  of  the  tongue  has  been  observed  as  an  early  symp- 
tom of  locomotor  ataxia. 

Degree  of  Moisture. — ^In  the  degree  of  moisture  of  the  tongue  we 
have  a  very  valuable  prognostic  guide.  With  a  dry  tongue  becoming 
moist,  we  have  an  assurance  of  a  favorable  future.  Dryness  of  the 
tongue  is  observed  in  all  conditions  forcing  the  patient  to  breathe  with 
open  mouth,  as  in  nasal  obstruction,  pulmonary  and  heart  diseases 
febrile  conditions,  and  acute  inflammation  of  the  abdominal  viscera.  It 
is  one  of  the  phenomena  of  belladonna  poisoning,  and  is  observed  in 
health  as  a  result  of  nervous  excitement,  prolonged  talking,  and  in 
smokers.  In  adynamic  states  with  dry  tongue,  the  epithelial  layer  of  the 
organ  becomes  homy  and  soon  cracks.  Such  a  condition  must  always 
be  looked  upon  as  unfavorable.  The  reappearance  of  moisture  indicates 
surely  that  the  vital  forces  are  regaining  their  wonted  strength. 

Sur&ee  of  the  Tongue. — Normally,  the  tongue  presents  a  convex 
upper  surface  slightly  roughened  by  its  papillae.  It  may  be  altered  by 
disease,  either  by  local  or  general  conditions.  Among  the  former  may 
be  mentioned  various  eruptions,  and  as  evidence  of  disorder  elsewhere, 
the  cracks  and  fissures  of  gastric  disease.  It  must  be  remembered,  how- 
ever, that  a  cracked  or  fissured  tongue  is  normal  to  quite  a  number  of 
people.  When  abnormally  dry,  the  surface  of  the  tongue  may  present 
a  glazed  appearance  from  the  presence  of  inspissated  mucus. 

Ck>lor  of  the  Tongue. — ^The  color  of  the  tongue  is  in  a  great 
measure  influenced  by  the  condition  of  the  blood.  In  ansemia  it  is 
observed  to  participate  in  the  general  pallor ;  in  deficient  aeration,  as  in 
cardiac  disease  and  obstructive  lesions  of  the  upper  air  passage,  it  is 
cyanotic.  In  fevers,  it  is  often  abnormally  red.  In  scarlatina,  it  is  unusu- 
ally red,  with  enlargement  of  the  papillae,  a  condition  generally  known 
as  ''  strawberry  tongue."  In  diseases  characterized  by  widespread  stain- 
ing  of  the  akin,  viz.,  jaundice  and  Addison's  disease,  Uie  condition  of  the 
tongue  often  corresponds.  In  conditions  of  chronic  debility  the  tongue 
is  often  unduly  red  and  moist.  An  extremely  red  and  dry  tongue  is  a 
frequent  accompaniment  of  gastro-inteatinal  inflammations.  Alimentary 
and  medicinal  substances  often  stain  the  tongue.  It  is  said  that  tea- 
tasters  often  show  a  yellowish,  orange-tinted  coating  upon  the  tongue ; 
tobacco  chewers  present  the  yellowish  discoloration  peculiar  to  the 
weed. 

Movements  of  the  Tongue. — ^The  manner  in  which  the  tongue  is 
protruded  is  often  suggestive.  The  hysterical  person  responds  to  the 
request  to  protrude  the  organ  almost  as  if  the  act  afforded  her  a  pleas- 
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are.  In  the  so-called  typhoid  state  the  sluggish  mental  state  makes  the 
patient  tardy  in  his  response  to  a  request  to  protrude  the  tongue.  Ex- 
cessive dryness  of  the  organ  is  often  so  great  as  to  interfere  seriously 
with  its  movements.  In  hemiplegia,  the  tongue,  when  protruded,  devi* 
ates  towards  the  side  on  which  the  lingual  muscles  are  paralyzed. 
Tremor  of  the  tongue  is  common  in  the  adynamic  fevers,  and  is  a  pretty 
constant  phenomenon  of  certain  nervous  diseases,  as  general  paralysis  of 
the  insane,  chronic  alcoholism,  neurasthenia,  and  lead  poisoning.  In 
progressive  muscular  atrophy  the  fibrillary  twitchmgs  so  frequently 
observed  in  the  wasting  muscles,  also  affect  the  muscles  of  the  tongue. 

Spasms  and  paralysis  of  the  tongue  have  already  been  referred  to 
in  the  section  on  nervous  diseases  in  Volume  I. 

Coating  of  the  Tongue.— Probably  the  best  classification  of  coat- 
ings of  the  tongue  is  that  of  Dickinson,  who  divides  them  into  the  stip* 
pled,  coated,  plastered,  furred  or  shaggy,  incrusted,  and  denuded. 

The  stippled  tongue  is  one  in  which  the  coating  is  thin  and  covers 
the  tops  of  the  papillae  only,  the  intervening  depressions  being  clear. 

The  coated  tongue  presents  a  deposit  which  is  continuous  over  the 
greater  portion  of  the  dorsum  of  that  organ. 

The  plastered  tongue  is  so-called  because  the  coating  covers  the  entire 
dorsum  with  the  exception  of  the  edges  and  a  small  space  at  the  tip,  and 
is  spread  on  so  thickly  and  evenly  as  to  suggest  the  laying  on  of  plaster. 

The  furred  or  shaggy  tongue  is  produced  by  the  lengthening  of  the 
papillsB  and  the  deposit  of  adventitious  matter  upon  and  between  them. 

The  dry  incrusted  tongue  is  explained  by  the  name ;  the  tongue  is 
covered  with  a  dry  crust  effectually  concealing  the  papillae ;  it  is  a  late 
stage  of  the  shaggy  tongue.  The  incrustation  is  ofben  broken  by  regular 
or  irregular  fissures. 

The  denuded  tongue  is  produced  by  the  casting  off  of  the  incrusta- 
tions, leaving  a  mucous  membrane  denuded  of  its  epithelium. 

The  substance  which  goes  to  make  up  ihe  eoating  of  the  tongue  has 
been  shown  by  Dickinson's  investigations  to  be  composed  mainly  of  epi- 
thelial accumulation,  and  in  less  degree  of  micro-organisms.  Some 
observers  have  inclined  to  the  view  that  it  is  composed  mainly  of  the 
latter. 

The  different  degrees  of  coating  must  be  regarded  as  different  shades 
of  intensity  of  the  same  process.  The  extent  and  depth  of  the  deposit  is 
influenced  by  the  degree  of  pyrexia,  the  movements  of  the  tongue,  the 
duration  of  the  disease,  and  the  relative  degree  of  moisture  and  dryness. 

The  stippled  tongue  is  very  common  in  health.  It  is  observed  with 
especial  frequency  among  smokers.  The  coating  is  limited  almost  en- 
tirely to  the  dorsum  of  the  tongue,  the  edges  and  tip  being  free,  owing 
to  friction  with  the  teeth,  palate  or  gums.  When  present  in  diseased 
conditions  it  is  as  a  rule  significant  of  a  mild  illness.  Pyrexia  is  rarely 
high ;  prostration  or  a  low  state  of  vitality  is  commonly  absent 
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The  next  gradation  of  coating  is  the  aippled  plus  a  "  coated  "  Umgne, 
Microscopic  examination  shows  an  elongation  of  the  papillary  processes 
and  increase  of  the  deep  epithelium  of  the  tongue.  This  condition  is 
observed  in  chronic  diseased  states,  and  in  acute  diseases,  especially  with 
a  somewhat  more  pronounced  pyrexia  than  is  observed  associated  with 
the  stippled  tongue. 

The  coaled  tongue  may  be  observed  in  any  acute  or  chronic  disease, 
but  especially  in  acute  affections  associated  with  a  marked  pyrexia.  The 
coating  is  generally  the  thickest  on  those  parts  of  the  organ  subjected  to 
the  least  friction.  The  color  of  the  coating  is  modified  by  a  variety  of 
circumstances.  It  is  whiter  according  as  the  illness  is  more  acute.  As 
disease  continues,  it  assumes  a  brownish  hue.  Dryness  of  the  parts 
exerts  a  similar  influence  on  the  color.  The  color  may  be  influenced  by 
other  circumstances  already  detailed.  The  coated  tongue  is  attendant 
upon  a  higher  degree  of  constitutional  disturbance  than  any  of  the  pre- 
ceding varieties ;  pyrexia  is  higher,  and  prostration  greater. 

The  strawberry  tongue  is  generally  associated  in  the  professional 
mind  with  scarlet  fever;  but  it  may  be  found  in  other  acute  febrile  dis- 
orders, as  pneumonia,  typhoid  fever,  and  appendicitis. 

The  plastered  tongue  is  called  by  Dickinson  the  coated  tongue  of 
acute  disease.  The  uncoated  portions  of  the  tongue  are  as  a  rule  redder 
than  normal.  The  more  recent  the  onset  of  the  disease  the  whiter  is 
the  covering.  The  plastered  tongue  depends  largely  on  lengthening  of 
the  papillae  of  the  tongue  and  epithelial  deposit.  The  accumulation  is 
dependent  upon  non-use  of  the  tongue,  and  overproduction  of  epithe- 
lium by  febrile  action.  This  form  of  tongue  is  often  accompanied'  by 
lessened  secretion  of  saliva,  the  mouth  becoming  drier  as  the  coating 
thickens. 

The  furred  and  shaggy  tongue  is  the  result  of  disuse  and  want  of 
moisture. 

The  coated  tongue  in  its  various  shades  of  intensity  is  a  common 
condition  in  gastric  disorders,  but  it  is  so  frequently  absent  as  to  possess 
comparatively  small  diagnostic  value.  In  constipation  the  same  is  true. 
In  acute  constipation,  in  which  case  constitutional  disturbance  is  pro- 
found, the  tongue  is  heavily  coated ;  while  in  chronic  cases,  a  clean 
tongue  is  not  infrequently  observed. 

Mapped  Tongue. — ^This  condition,  also  known  as  geographical 
tongue,  ringworm  of  the  tongue,  and  exfoliative  marginate  glossitis,  con- 
sists of  the  development  of  circinate  patches  on  the  tongue,  which  ex- 
hibit a  tendency  to  wander  from  one  portion  of  the  organ  to  another. 
They  are  observed  very  frequently  in  children,  but  are  by  no  means  con- 
fined to  the  young.  They  are  frequently  associated  with  gastro-intes- 
tinal  disturbances ;  sometimes  they  occur  without  any  other  subjective 
or  objective  evidence  of  disease.    They  have  been  observed  to  persist 
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after  the  condition  apparently  giving  rise  to  them  has  disappeared. 
Usually  no  local  discomfort  is  produced ;  occasionally,  they  are  accom- 
panied by  slight  itching  and  salivation.  Some  regard  the  trouble  as  of 
parasitic  origin,  but  this  may  well  be  doubted.  Pepper  considers  it  a 
tropho-neurosis.  It  is  a  very  obstinate  affection,  and  shows  a  remarkable 
tendency  to  recurrence. 

Black  Tongue. — This  condition  is  also  spoken  of  as  parasiiic  glos- 
sitis, although  it  is  now  quite  generally  acknowledged  that  it  is  not  of 
parasitic  origin.  Other  synonyms  are  nigriHea  and  glossophytia.  It  is 
not  often  observed,  but  most  frequently  with  neurotic  and  dyspeptic  dis- 
turbances. The  papillfiB  of  the  tongue  become  greatly  elongated  so  as 
to  resemble  hairs  and  at  the  same  time  are  pigmented  a  dark  brown  or 
black. 

GLOSSITIS. 

Definition. — Inflammation  of  the  tongue. 

Glossitis  may  be  either  acute  or  chronic ;  according  to  the  portion 
of  the  organ  involved,  it  is  designated  as  parenchymatovs  or  mperfidcUf 
and  according  to  its  distribution,  circumscribed  or  hemirglossUia.  A  form 
of  inflammation  of  the  tongue  has  been  described,  characterized  by  the 
development  of  a  number  of  deep  fissures  or  indentations  over  the  sur- 
face of  the  organ,  under  the  name  of  glossitis  dessicans.  Its  exact  etiology 
is  unknown.  It  seems  to  be  but  a  severe  variety  of  superficial  glossitis, 
and  in  a  considerable  proportion  of  cases  occurs  in  connection  with  the 
syphilitic  constitution.  It  is  not  a  serious  disorder,  but  is  often  intract- 
able. 

Etiology. — A  mild  form  of  superficial  glossitis  is  sometimes  asso- 
ciated with  the  ordinary  inflammations  of  the  mouth,  pharynx  or  ton- 
sils. It  also  seems  to  be  symptomatic  at  times  of  chronic  gastro- 
intestinal inflammation,  especially  when  the  latter  has  arisen  from  long- 
continued  alcoholic  excesses. 

The  position  of  the  tongue  favors  frequent  traumatism,  and  yet  the 
tolerance  of  the  organ  is  such  that  inflammation  very  rarely  results 
from  this  cause.  It  occasionally  happens  that  foreign  substances  taken 
with  food,  as  fishbones  and  sharp  pieces  of  solder,  produce  a  severe 
inflammatory  reaction.  Carious  teeth  presenting  sharp  and  ragged 
edges,  by  constant  friction  excite  a  glossitis  which,  though  usually  super- 
ficial, may  under  unfavorable  circumstances  become  parenchymatous. 

The  inhalation  of  hot  tobacco  fumes  is  very  apt  to  excite  an  acute 
superficial  glossitis. 

Poisonous  wounds,  as  the  stings  of  insects  accidentally  taken  into 
the  mouth  with  the  food,  and  anthrax  infection,  have  accounted  for  some 
severe -cases  of  the  parenchymatous  variety. 

Certain  poisons,  notably  those  exerting  a  highly  irritating  local 
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action,  as  ammonia,  potash,  soda,  the  various  acids,  etc.,  when  taken  into 
the  mouth  undiluted,  almost  certainly  set  up  a  parenchymatous  glossitis 
of  high  grade. 

The  development  of  glossitis  is  greatly  favored  by  the  existence  of 
conditions  depreciating  the  general  system,  as  anaemia,  gout,  erysipelas, 
syphilis  and  tuberculosis. 

Th^  poisons  of  the  specific  infectious  diseases  may  excite  it,  particu- 
larly that  of  scarlatina. 

Chronic  mercurial  poisoning  produces  superficial  glossitis  (in  former 
years  more  than  at  present). 

Pathology  and  Morbid  Anatomy. — It  would  appear  that  a  severe 
attack  of  diffuse  parenchymatous  glossitis  occurs  from  traumatism  only 
in  the  presence  of  some  infecting  agent,  or  of  constitutional  depreda- 
tion. It  has  been  claimed  that  some  cases  are  due  to  the  same  agencies 
that  give  rise  to  mouth  and  foot  disease.  In  all  varieties  of  lingual 
inflammation  there  is  an  increase  in  the  epithelial  deposit,  which  may 
or  may  not  form  a  crust,  which  is  soon  cast  oflF, -exposing  a  bright  red 
surface  with  prominent  papillae. 

In  the  parenchymatous  variety  there  is  rapid  infiltration  of  the  con- 
nective tissue  of  the  organ,  and  this  at  times  leads  to  degeneration  of 
the  muscular  fibres.  In  the  majority  of  cases  the  subsidence  of  inflam- 
mation is  followed  by  a  return  of  the  parts  to  their  normal  condition ;  in 
others,  there  remains  more  or  less  enlargement.  In  some  few  instances 
suppuration,  and  still  more  rarely,  gangrene  ensue. 

Symptomatology. — Acute  superficial  glossitis  is  rarely  attended  by 
other  than  local  symptoms,  these  consisting  of  slight  stifihess  and  dry- 
ness of  the  tongue,  and  more  or  less  pain  when  the  organ  is  moved,  as 
in  deglutition. 

Pain  is  a  prominent  symptom  in  the  chronic  superficial  variety, 
and  is  especially  manifested  during  eating.  Very  slight  traumatism  and 
association  with  dyspepsia  tend  to  the  production  of  fissures. 

Acute  parenchymatous  glossitis  is  fortunately  a  rare  disease.  The 
inflammation  is  of  rapid  onset.  The  tongue  becomes  enormoudy 
swollen.  The  first  symptom  is  pain  in  the  tongue,  resulting  in  inter- 
ference with  its  movements.  In  very  many  instances  the  changes  are 
first  observed  at  the  base  of  the  tongue,  and  this  is  especially  apt  to  be 
the  case  when  the  inflammation  has  arisen  from  cold  or  by  extension 
from  the  tonsils.  Constitutional  symptoms,  such  as  rigors,  pyrexia  and 
widely  distributed  pains,  are  by  no  means  uncommon.  The  tongue 
after  a  few  hours  becomes  dry  and  the  swelling  rapidly  increases  in  extent 
until  finally  its  functions  are  seriously  interfered  with.  The  enlargement 
of  the  tongue  may  be  so  great  that  the  mouth  cannot  be  closed  and  a 
portion  of  the  organ  projects  from  between  the  teeth.  Pressure  is  exerted 
on  the  soft  palate  and  upon  the  epiglottis,  greatly  impeding  respiration. 
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The  sublingual  glands  are  enlarged;  the  breath  is  offensive,  often 
horribly  so.  The  advent  of  suppuration  is  characterized  by  the  severity 
of  the  symptoms  and  the  usual  local  evidences  of  this  process. 

The  pain  throughout  is  very  severe.  The  onset  of  gangrene  is 
marked  by  constitutional  disturbance,  especially  great  prostration. 

DiagnoBiB. — Acute  parenchymatous  glossitis  cannot  be  confounded 
with  any  other  disorder.  A  circumscribed  suppuration  may  be  mistaken 
for  cystic  tumor,  but  the  history  of  the  case  should  remove  any  doubt ; 
aspiration  of  the  tumor  effectually  decides  as  to  the  nature  of  the  con- 
tained fluid. 

FrognosiB. — Acute  superficial  glossitis  offers  a  very  favorable  prog- 
nosis. Acute  parenchymatous  glossitis  is  a  very  serious  disorder.  Reso- 
lution may  take  place  in  from  two  to  six  or  seven  days.  Severe  cases 
may  terminate  fatally  in  about  a  week.  When  suppuration  complicates 
the  case,  it  generally  makes  its  appear^ice  in  about  a  week.  Such  cases 
always  pursue  a  prolonged  course.  Gangrene  is  rare  and  a  very  danger- 
ous complication.  In  cases  progressing  to  recovery,  it  may  lead  to  more 
or  less  extensive  deformity  of  the  tongue. 

Treatment. — Acute  superficial  glossitis  requires  attention  to  cleanli- 
ness of  the  mouth.  The  administration  of  small  pieces  of  ice  is  usually 
grateful  to  the  patient,  and  aids  in  subduing  the  inflammation. 

Acute  parenchymatous  glossitis  requires  more  active  measures  in 
addition  to  the  above.  Longitudinal  incisions  on  either  side  of  the 
median  line  of  the  tongue  may  be  demanded  even  before  the  advent  of 
suppuration,  and  tracheotomy  may  be  required  if  this  does  not  relieve, 
also  in  cases  with  extension  of  the  process  to  the  larynx  and  the  develop- 
ment of  o&dema.  The  food  should  be  of  liquid  character  and  as  nour- 
ishing as  possible. 

The  medicines  suitable  to  glossitis  are  much  the  same  as  are  recom- 
mended for  tonsillitis.  In  the  beginning  when  there  are  heat,  dryness, 
redness  and  headache,  belladonna  may  prove  sufficient.  If  the  attack 
begins  with  a  chill  and  marked  febrile  symptoms,  aconite  is  preferable  for 
a  short  time.  If  these  remedies  do  not  arrest  the  progress  of  the  inflam- 
matory process,  mercurivs  had  better  be  administered,  particularly  if  the 
tongue  is  greatly  swollen,  covered  with  a  slimy  coating  and  there  is  copi- 
ous salivation,  and  suppuration  is  imminent.  Added  to  these  conditions 
there  may  be  disorder  of  the  gastro-intestinal  tract  and  marked  prostra- 
tion. If  a  favorable  action  does  not  result  from  this  selection,  lachesis 
may  be  chosen  if  there  is  much  sensitiveness  of  the  inflamed  parts,  asso- 
ciated with  the  delirium,  aggravations  imd  general  symptoms  of  this 
medicine.  Rhus  toxicodendron  has  helped  cases  attended  by  a  great  deal 
of  stiffness  of  the  parts  in  the  early  stage,  also  when  excited  by  the  poison 
of  erysipelas  or  other  infectious  diseases.  Cantharis  has  been  recom- 
mended for  glossitis  due  to  burns  and  scalds.    I  have  no  experience  with 
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it,  and  think  the  suggestion  theoretical  Apis,  onaided,  proved  success- 
ful in  a  remarkable  degree  in  a  case  supervening  upon  scarlatina.  The 
tongue  protruded,  with  inability  to  close  the  mouth.  The  prominence  of 
oedema  led  to  its  selection.  Judging  from  its  action  in  phlegmonous  tonsil- 
litis hepoT  mlphur  should  prove  a  remedy  of  first  importance  in  typical 
phlegmonous  glossitis.  I  have  not  had  opportunity  to  test  it  fully.  For 
imperfect  resolution  iodide  of  potassium,  biniodide  of  mercury,  chloride  of 
gold,  and  svlphwr  should  be  considered. 

The  superficial  forms  of  glossitis  demand  that  an  investigation  should 
be  made  into  the  general  health,  with  disturbance  of  which  they  are 
usually  associated,  being  most  frequently  related  to  digestive  disorders 
and  syphilis.  Any  cause  of  local  irritation,  such  as  bad  teeth  or  ill- 
fitting  plates,  should  be  removed.  Rough  food  must  be  avoided.  Stimu- 
lating food,  especially  condiments,  are  not  permissible,  nor  are  alcoholics. 
Mouth-washes  of  plain  water  frequently  used,  or  solutions  of  boric  add 
or  diluted  listerine  should  be  regularly  employed.  The  fissures  may  be 
pencilled  with  solutions  of  ichthyol,  with  a  one  per  cent,  solution  of 
hydrochlorate  of  hydrastinine,  or,  in  obstinate  cases,  with  niiraie  of  silver. 
The  use  of  the  latter  agent  should  be  preceded  by  cocaine,  and  is  of 
decided  value  if  there  is  much  pain  and  inability  to  masticate  food. 
Internal  medicines  must  be  selected  largely  according  to  the  underlying 
complaint.  Arsenic,  hydrastis,  rhus  toz,  nux  vom,,  and  argerUum  nitrieum 
are  valuable. 

Iodide  of  potassium,  iodide  ofm^cury,  and  chloride  of  gold  are  suitable 
to  syphilitic  cases. 

MACBOGLOSStA. 

Definition. — An  idiopathic  hypertrophy  of  the  tongue. 

Etiology. — Macroglossia  is  a  congenital  afiection  in  the  majority  of 
cases,  although  the  trouble  is  not  always  very  pronounced  at  the  time  of 
birth.  The  increase  in  size  of  the  tongue  is  commonly  very  rapid  during 
infantile  life,  probably  because  of  the  local  irritation  and  hypersemia 
excited  by  the  act  of  nursing.    Some  cases  are  associated  with  idiocy. 

Pathology  and  Morbid  Anatomy. — In  many  cases  all  the  struct- 
ures of  the  tongue  participate  in  the  hypertrophy;  in  the  majority, 
however,  the  muscular  tissue  only  is  involved.  Usually  the  enlargement 
affects  both  sides  of  the  tongue  alike. 

Symptomatology. — The  essential  symptom  of  macroglossia  is  en- 
largement of  the  tongue.  This  may  at  times  exist  to  a  remarkable 
degree,  even  being  so  great  that  the  organ  cannot  be  contained  within 
the  mouth.  When  the  base  of  the  tongue  is  much  involved,  respiration 
is  greatly  impeded.  In  instances  in  which  the  enlargement  is  sufficiently 
great  to  prevent  closure  of  the  mouth,  the  saliva  dribbles  and  the  portion 
of  the  tongue  protruded  from  between  the  teeth  is  very  liable  to  become 
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hard,  dry  and  fissured.  Mastication  and  deglutition  are  of  course  greatly 
interfered  with.  The  lower  jaw  not  infrequently  undergoes  changes  in 
shape  owing  to  the  pressure  exerted  by  the  tongue. 

Diagnosis. — ^Macroglossia  can  only  be  confounded  with  the  enlarged 
tongue  of  chronic  parenchymatous  glossitis.  The  occurrence  of  the 
former  condition  in  children  and  the  history  of  the  case  should  prove  an 
all-suflBcient  means  of  diflferentiation. 

Prognosis. — The  prognosis  is  favorable  under  surgical  treatment. 

Treatment — Mechanical  measures  designed  to  reduce  the  size  of 
the  tongue  by  compression  have  been  tried,  but  have  proven  of  little 
avail  while  acting  as  causes  of  local  irritation.  When  the  enlargement 
is  so  great  as  to  interfere  with  deglutition,  it  may  be  necessary  to  use 
liquid  food,  which  should  be  passed  well  back  into  the  mouth  through  a 
tube,  or  be  introduced  via  a  soft  rubber  catheter  passed  into  the  pharynx 
and  oesophagus  through  the  nose.  Whenever  the  defdrmity  becomes  so 
great  as  to  interfere  with  local  functions,  surgical  treatment  should  be 
resorted  to.  Remedies  which  offer  some  prospect  of  benefiting  these 
cases  are  anrum  et  sodii  mur,,  coniurrij  arnica,  rhvs  toxicodendron,  iodine  and 
iodide  of  pota98ium. 
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Affections  of  the  Salivary  Glands. 


METASTATIC  PAROTITIS. 

Synonym. — Symptomatic  parotitis. 

Etiology. — Inflammation  of  the  parotid  gland  occurring  as  an 
idiopathic  epidemic  disease  has  already  been  described  in  the  article  on 
mumps  (see  Vol.  I,  p.  303).  It  now  remains  to  describe  parotitis  as 
it  appears  under  other  circumstances  than  as  an  infectious  disorder. 
Thus  it  may  arise*  as  the  result  of  local  causes,  these  including  trauma- 
tisms in  great  variety,  obstruction  of  the  salivary  ducts,  as  by  calculi, 
swelling  of  the  mucous  membrane,  and  extension  of  inflammation  from 
neighboring  structures.  Taking  cold  has  been  assigned  as  a  cause,  but 
seems  to  be  a  very  rare  one.  Cases  of  a  more  malignant  character  pro- 
ceeding as  a  rule  to  suppuration  appear  during  the  course  of  certain 
acute  diseases,  notably,  however,  in  the  course  of  scarlatina,  typhus  and 
typhoid  fevers,  and  pneumonia.  The  explanation  given  for  the  occur- 
rence of  parotitis  as  a  complication  of  these  febrile  affections  is  that  the 
pyrexia  produces  a  drying  up  of  the  secretions  of  the  mouth,  leading  to 
obstructed  outflow,  decomposition  of  the  saliva  and  local  infection. 
Another  theory  provides  for  transmission  of  infective  matter  along  the 
course  of  the  salivary  ducts  from  the  mouth;  some  say  infection  occurs 
by  way  of  the  blood.  Cases  have  appeared  as  complications,  succeeding 
ovariotomy  and  other  abdominal  operations  and  diseases. 

Symptomatology. — The  general  character  of  the  symptoms  differs  in 
but  few  particulars  from  that  observed  in  idiopathic  parotitis.  The 
inflamed  gland  is  apt  to  be  harder  than  in  the  idiopathic  disorder.  The 
tendency  of  the  disease  is  to  progress  steadily  to  suppuration,  the  over- 
lying skin  then  being  of  a  blue-red  color.  In  some  cases  local  gangrene 
occurs. 

Diagnosis. — The  only  chance  for  diagnostic  error  is  in  the  possi- 
bility of  confounding  parotitis  with  inflamed  cervical  lymphatics.  The 
situations  of  the  swellings  in  the  two  cases  are,  however,  sufficiently 
separated  to  prevent  mistake  in  the  presence  of  proper  anatomical 
knowledge. 

Prognosis. — Metastatic  parotitis  is  a  serious  complication,  especially 
so  when  it  occurs  early  in  the  course  of  the  primary  infectious  disease 
to  which  it  is  secondary.  Appearing  during  convalescence,  it  generally 
follows  a  favorable  course.  It  may  leave  an  unsightly  deformity  in  front 
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of  the  ear.  In  some  cases  hearing  is  destroyed  by  extension  of  the  sup* 
purative  process  to  the  ear ;  and  in  still  others,,  a  permanent  facial 
paralysis  results,  because  of  involvement  of  the  facial  nerve  in  the 
pathological  process. 

Treatment — ^The  local  treatment  consists  of  careful  attention  to  the 
cleanliness  of  the  mouth,  the  application  of  ice-bags  to  the  inflamed 
gland,  and  liquid  diet.  Internally,  the  remedies  adapted  to  local  inflam- 
mations, suppurative  processes,  and  pyaemia,  are  indicated.  These 
include  bdladonna,  mercurius,  hepar,  ailicea,  arsenic,  lachesia,  rhu8  and  iodine, 
according  to  indications. 

SALIVATION. 

Synonyms. — Ptyalism  ;  sialorrhcBa. 

Definition. — Salivation  is  an  increased  flow  of  saliva. 

Etiology. — The  normal  quantity  of  saliva  has  been  placed  at  from 
two  to  three  pints  in  the  twenty-four  hours.  In  cases  of  salivation  this 
may  be  increased  to  as  much  as  eight  pints.  In  the  majority  of  cases 
the  flow  does  not  reach  more  than  two  quarts.  The  causes  producing 
this  condition  are  quite  varied.  Probably  the  most  commonly  observed 
is  the  excessive  use  of  mercury.  The  increased  flow  in  such  cases  is 
probably  the  result  of  the  local  action  of  the  drug,  for  it  has  been 
observed  that  mercury  is  eliminated  freely  by  way  of  the  saliva.  Mer- 
curial salivation  is,  in  the  majority  of  instances,  associated  with  some 
degree  of  stomatitis.  This  has  led  to  the  suggestion  that  the  ptyalism  is 
secondary  to  the  buccal  disorder,  a  conclusion  that  cannot  be  correct, 
because  cases  of  ptyalism  from  mercury  in  which  not  the  slightest  ves- 
tige of  stomatitis  or  other  buccal  disorders  was  visible,  have  been 
observed  repeatedly.  The  quantity  of  mercury  required  to  produce  sali- 
vation varies  according  to  the  idiosyncrasies  of  the  individual.  Exam- 
ples in  which  as  small  a  dose  as  one  grain  of  calomel  or  a  single  vaginal 
douche  of  mercuric  chloride  have  brought  on  salivation,  have  been 
recorded.  On  the  other  hand,  we  may  see  patients  in  whom  the  admin- 
istration of  large  doses  of  mercurial  preparations  carried  on  for  a  long 
time  are  without  visible  local  effect  on  the  mouth  or  the  salivary  glands. 
Increased  susceptibility  to  mercury  is  sometimes  inherent  in  the  indi- 
vidual, and  sometimes  it  is  due  to  lack  of  cleanliness.  Salivation  and 
stomatitis  from  mercury  are  very  unlikely  to  appear  in  persons  who 
are  exceedingly  careful  about  keeping  their  teeth  thoroughly  clean. 
That  these  symptoms  are  due  in  many  instances  to  the  local  effects  of 
the  mercury  is  confirmed  by  the  fact  that  they  are  especially  liable  to 
appear  when  the  form  of  administration  is  such  as  to  bring  the  crude 
drug  in  direct  contact  with  the  buccal  mucous  membrane,  as  in  the 
administration  of  calomel  powders,  and  by  the  fact  that  the  first  morbid 
signs  are  observed  in  parts  to  which  the  mercury-laden  saliva  gravitates. 
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Salivation  is  also  liable  to  be  the  more  marked  when  the  drug  poisoning 
is  induced  rapidly.    . 

Salivation  is  a  symptom  of  most  disorders  of  the  mouth.  Thus  it  is 
found  in  the  various  forms  of  stoniatitis,  in  parotitis,  and  in  diseases  of 
the  gums.  It  sometimes  occurs  as  a  critical  flux  in  some  of  the  infec- 
tious disorders,  but  such  cases  are  exceedingly  rare.  It  may  arise  from 
local  irritation  produced  by  a  carious  tooth.  It  has  been  observed  in 
conjunction  with  gastric  conditions,  as  nausea,  gastric  catarrh  and 
intestinal  worms. 

In  some  cases  it  accompanies  diseases  of  the  genital  organs. 
Instances  in  which  it  was  associated  with  nymphomania  have  been 
recorded.  Ptyalism  not  uncommonly  occurs  in  association  with  pr^- 
nancy.  It  usually  makes  its  appearance  at  about  the  sixth  week  of 
pregnancy,  or  about  the  same  time  the  vomiting  appears.  It  is  gen- 
erally associated  with  the  latter  condition  in  marked  degree,  and 
tends  to  disappear  at  from  the  third  to  the  fifth  month.  Sometimes  it 
continues  until  parturition,  and  has  evei)^  been  observed  to  last  beyond 
that  period. 

Salivation  is  observed  also  in  the  course  of  quite  a  variety  of  nerv- 
ous aflFections.  In  many  of  these  there  is  an  actual  increase  of  salivary 
flow,  while  in  others  the  dribbling  of  saliva  seems  to  be  dependent 
upon  the  paretic  condition  of  the  muscles  of  the  tongue  and  lips.  It  is 
not  uncommonly  observed  among  the  insane  and  as  an  accompaniment 
of  facial  neuralgia. 

Other  drugs  than  mercury  can  produce  salivation,  notably  the  gold 
salts,  silver,  iodine,  copper,  arsenic,  lead,  and  pilocarpine. 

Symptomatology. — In  mercurial  cases  the  first  symptom  is  usually 
a  slight  tenderness  of  the  teeth  associated  with  a  metallic  taste  in  the 
mouth.  The  gums  appear  reddened  or  swollen,  and  pressure  thereon 
causes  the  escape  of  a  small  amount  of  pus  from  between  their  edges 
and  the  teeth.  They  soon  begin  to  recede  from  the  teeth,  which  feel  to 
the  patient  as  if  elongated.  The  flow  of  saliva  becomes  abnormally 
great  and  dribbles  from  the  mouth.  This  completes  the  clinical  pic- 
ture of  the  ordinary  case.  In  some  instances  the  trouble  proceeds  still 
further.  Ulceration  of  the  buccal  mucous  membrane  appears,  and  the 
breath  becomes  horribly  foetid.  The  gums  become  spongy  and  bleed 
in  response  to  slight  manipulation.  The  teeth  may  loosen  and  even 
drop  out  Gangrene  may  develop,  even  gangrenous  inflammation  of  the 
salivary  and  neighboring  lymphatic  glands. 

In  salivation  from  reflex  irritation,  the  increased  salivary  flow  con- 
stitutes, in  most  instances,  the  only  symptom.  Sometimes  the  flow  is  so 
large,  as  to  result  in  a  serious  drain  on  the  system,  producing  marked 
prostration  and  even  death.  It  is  very  apt  to  act  mechanically,  to 
interfere  with  conversation  and  eating.     The  involuntary  escape  of 
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saliva  from  the  mouth  may  produce  an  erythema  of  the  parts  over 
which  it  flows.  It  is  very  exceptional  for  the  ptyalism  arising  from 
reflex  causes  to  give  rise  to  changes  in  the  structures  in  the  mouth. 

Prognosis. — ^This  is  favorable  as  a  rule,  the  symptoms  disappearing 
promptly  on  the  removal  of  the  cause.  Exceptionally,  mercurial  saliva- 
tion persists  long  after  the  abandonment  of  the  drug,  and  gives  rise  to 
considerable  trouble.  The  associated  stomatitis  is  sometimes  slow  in 
disappearing,  the  mouth  remaining  tender  for  a  long  time.  Well-devel- 
oped cases  of  ptyalism  of  pregnancy  resist  all  treatment.  Mild  cases  dis- 
appear spontaneously  at  about  the  third  month. 

Treatment. — ^The  treatment  of  ptyalism  will  vary  according  to  the 
cause.  Mercurial  cases  require  the  enforcement  of  cleanliness  of  the 
teeth  and  mouth,  and  the  administration  of  bland,  easily  digested  and 
nutritious  food.  Iodide  of  potassium  has  been  recommended  as  an 
antidote.  While  this  medicine  most  undoubtedly  favors  the  elimination 
of  mercury  from  the  system,  it  must  also  be  remembered  that  its  exhi- 
bition is  liable  to  be  followed  by  an  aggravation  of  mercurial  phe- 
nomena because  of  the  quantity  of  mercury  in  the  system  rendered 
soluble  by  it.  We  find  better  remedies,  as  a  rule,  in  hepar  and  iodine. 
The  latter  may  be  used  locally  as  well,  in  the  form  of  a  mouth-wash — a 
few  drops  of  iodine  being  mixed  with  a  glass  of  water  for  that  purpose. 
Permanganate  of  potash  solution,  peroxide  of  hydrogen,  and  listerine, 
may  also  prove  valuable. 

For  the  salivation  of  pregnancy  the  old  school  recommend  atropine, 
which  we  believe  to  be  nearly  valueless  even  as  a  palliative,  notwith- 
standing its  physiological  antagonism  to  ptyalism.  'Other  remedies  do 
not  offer  much  better  prospects  in  the  severe  cases.  When  there  are 
marked  nausea  and  vomiting,  the  bismuth  preparations  are  of  some 
avail.  Jaborandi  helps  some  cases.  Hdoniaa  is  indicated  and  of  value 
occasionally.  The  literature  bearing  on  the  subject  is  meagre,  and  indi- 
Tidual  experience  is  limited,  making  it  impossible  to  speak  authorita- 
tively. 

In  a  very  chronic,  obstinate  case,  occurring  in  an  elderly  woman 
without  apparent  cause,  Dr.  W.  D.  Bay  ley  effected  a  prompt  cure  with 
sabnitrate  of  bismuth  Ix.  Slight  returns  have  been  promptly  checked 
by  the  same  treatment. 

Some  of  the  best  results  I  have  witnessed  have  resulted  from  cuprwm, 
mdph.  in  the  lower  triturations. 

Consult  also  euphorbivm^  nUrie  acidf  pvisatiila  and  mdphur. 

As  a  palliative,  gum-chewing  will  prove  a  great  comfort  to  some 
patients,  probably  by  improving  the  quality  of  the  saliva  through  stim- 
ulation of  the  salivary  glands  and  thereby  enabling  it  to  be  swallowed. 
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XEROSTOMIA. 

Synonyms. — Dry  mouth;  ptyalism. 

This  condition  is  very  rare,  but  few  cases  having  been  recorded  in 
literature.  Its  causes  are  entirely  unknown,  all  suggestions  relating  to 
its  etiology  being  largely  conjectural.  The  symptom  is  dry  mouth, 
which  gives  rise  to  difficulty  in  mastication  and  deglutition.  In  a  case 
treated  by  Dr.  Bartlett,  Steno's  ducts  had  all  but  closed.  They  were 
accordingly  opened  freely  with  a  Bowman  canaliculus  knife,  with  some 
apparent  improvement,  but  which  was  soon  shown  to  be  illusory.  The 
secretory  trouble  was  undoubtedly  primary,  the  ducts  becoming  narrow 
from  lack  of  use.  In  this  case  the  tongue  was  red,  dry  and  cracked. 
All  medicinal  and  hygienic  treatment  failed  to  cure. 

ANGINA  LUDOVIOL 

Synonyms. — Cellulitis  of  the  neck ;  phlegmonous  inflammation  of 
the  floor  of  the  mouth ;  cynanche  cellularis  maligna ;  pseudo-erysipelas 
subtendinosum  colli. 

This  affection  appears  to  be  of  rare  occurrence  in  recent  times, 
though  not  uncommon  during  the  early  decades  of  the  present  century. 
Its  true  nature  seems  to  be  obscure.  Some  attribute  it  to  metastatic 
inflammation  starting  in  the  submaxillary  salivary  glands,  just  as  does 
a  similar  inflammation  involve  the  parotids.  In  many  cases,  however, 
the  clinical  histories  furnish  no  particulars  corroborative  of  such  a 
theory.  Cold,  typhus  fever,  the  exanthemata,  and  scurvy,  have  been 
assigned  as  causes.  - 

Symptoms. — The  swelling  begins  in  the  neck  beneath  the  chin,  and 
is  soon  associated  with  typhoid  symptoms,  showing  the  adynamic  char- 
acter of  the  affection.  The  inflamed  area  becomes  greatly  indurated,  and 
extends,  until  it  may  reach  to  the  sternum.  Deglutition  becomes  impos- 
sible ;  oedema  of  the  larynx  and  trachea  may  occur  as  complications. 
The  floor  of  the  mouth  is  pushed  irpward  by  the  swelling,  adding  to  the 
patient's  suffering? and  increasing  the  mechanical  difficulty  of  swallowing. 

Prognosis. — The  disease  is  a  serious  one,  many  cases  dying.  Those 
that  recover  do  so  only  after  a  long  illness.  Sometimes  the  inflammation 
does  not  go  on  to  suppuration,  resolution  taking  place.  In  such  cases 
the  inflammatory  infiltration  is  slow  in  disappearing.  In  other  cases 
suppuration  or  gangrene  set  in.    Dedth  usually  results  from  gangrene. 

Treatment. — ^The  treatment  of  this  disease  consists  of  the  adminis- 
tration of  highly  nourishing  liquid  food,  and  the  exhibition  of  remedies 
adapted  to  such  an  asthenic  condition. 

There  is  but  little  reported  experience.  Hughes  mentions 
Schweickert's  successful  use  of  aTdhracine  in  several  cases,  and  his  own 
favorable  results  with  bryonia  and  hdpar  sviphuria.  Isolated  experiences 
suggest  rhu8f  lacJiesis,  crotcduSf  silica. 
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Affections  of  the  Tonsils. 


ACUTE  CATARRHAL  TONSILLrnS. 

Definition. — An  acute  inflammation  involving  the  mucous  mem- 
brane covering  the  tonsils. 

Etiology. — Catarrhal  tonsillitis  usually  results  from  exposure  to 
cold.  Local  changes  in  these  glands,  as  chronic  hypertrophy  and 
retained  concretions,  sometimes  act  as  predisposing  causes  through  the 
irritation  they  occasion. 

Symptomatology. — The  disease  is  ushered  in  by  very  mild  consti- 
tutional symptoms  and  soreness  of  the  throat.  Examination  shows 
increased  redness  and  slight  swelling  of  the  mucous  membrane  covering 
the  tonsils.  The  lymphatic  glands  of  the  neck  are  slightly,  if  at  all, 
involved. 

PrognosiB. — ^This  is  invariably  favorable,  recovery  ensuing  in  the 
course  of  three  or  four  days. 

Treatment. — If  the  symptoms  are  quite  acute  the  patient  should 
remain  indoors  in  an  equable  temperature  until  well. 

Ouaiacum  is  specific  to  the  various  catarrhal  forms  of  inflammation 
of  the  throat.  The  tincture  on  disks  is  the  preferable  mode  of  adminis- 
tration. 

Occasionally  beUadonnaf  mercwrius  or  hq>ar  may  be  administered 
according  to  the  associated  symptoms. 

ACUTE  SUPPURATTVE  TONSILLITIS. 

Synonyms. — Quinsy;  amygdalitis;  phlegmonous  sore  throat;  an- 
gina tonsillaris. 

Definition. — ^An  inflammation  involving  the  parenchyma  of  the 
tonsils. 

Etiology. — Difithesis  and  age  are  important  predisposing  causes  of 
parenchymatous  tonsillitis.  The  disease  is  especially  liable  to  occur  and 
recur  in  subjects  of  strumous  constitutions,  and  it  has  been  observed 
with  especial  frequency,  to  bear  some  relation  to  acute  inflammatory 
rheumatism.  Some  authorities  make  the  claim  that  tonsillitic  patients 
can  give  some  kind  of  a  rheumatic  history  in  about  70  per  cent,  of  all 
cases.  When  bearing  a  direct  relation  to  rheumatism  tonsillitis  may 
either  precede  or  follow  that  disease.    As  regards  age,  it  attacks  patients 
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from  the  fifteenth  to  the  thirtieth  years,  the  age  of  twenty-five  being  the 
one  of  greatest  predisposition.  It  is  rarely  encountered  prior  to  the  age 
of  puberty  or  after  the  beginning  of  middle  life.  Males  are  affected 
with  greater  frequency  than  females.  The  existence  of  chronically 
enlarged  tonsils  undoubtedly  predisposes  to  acute  inflammation  of  these 
glands. 

Among  the  exciting  causes  exposure  to  cold  and  damp  and  acute 
infections  stand  foremost.  Tonsillitis  is  a  frequent  condition  during  the 
course  of  scarlatina,  measles  and  variola.  Cases  arising  from  septic 
causes  are  always  bilateral.  Other  cases  are  usually  unilateral;  if 
bilateral  the  appearance  of  the  inflammation  in  both  glands  is  not 
simultaneous.  Mechanical  causes  account  for  some  cases;  among  these 
may  be  enumerated  the  inhalation  of  irritating  gases  and  the  swallow- 
ing of  foreign  bodies.  Septic  causes  occasionally  originate  in  exposure 
to  sewer  gas  and  the  drinking  of  impure  water.  In  the  majority  of 
cases  both  predisposing  and  exciting  causes  are  necessary,  for  some 
persons  exhibit  as  great  susceptibility  as  do  others  immunity. 

Pathology  and  Morbid  Anatomy. — The  various  elaborate  patho- 
logical divisions  of  tonsillitis  are  unnecessary.  The  deep,  or  parenchy- 
matous form,  and  the  superficial  representing  all  we  recognize  clinically. 
The  morbid  changes  are  those  incident  to  inflammation  of  the  glandular 
structure  of  the  tonsils.  The  inflamed  tissue  becomes  enormously  swollen 
and  the  anterior  and  posterior  palatine  folds  are  put  on  the  stretch. 
The  inflammation  frequently  spreads  to  contiguous  structures,  as  the 
palate  and  pharynx.  Sometimes  neighboring  tissues  become  oedema- 
tous.  The  suppuration  occurs  in  the  connective  tissue  surrounding  the 
tonsil  and  the  abscess  may  point  about  the  free  surface  of  the  gland. 
The  exciting  cause  of  the  inflammatory  process  is  probably  a  micro- 
organism. 

Symptomatology. — ^Acute  parenchymatous  tonsillitis  is  usually 
ushered  in  by  pronounced  general  symptoms.  There  may  be  a  chill, 
but  much  more  frequently  simple  chilliness.  This  is  followed  by  fever, 
the  temperature  varying  from  102^  or  103^  F.  to  105°  F.  There  is 
headache,  backache,  and  soreness  of  the  body  generally.  Almost  at 
once  pain  in  the  throat  is  experienced,  which  is  grealiy  aggravated 
during,  deglutition.  Inspection  shows  one  of  the  tonsils  to  be  more  or 
less  swollen,  and  in  extreme  cases  it  may  reach  If^terally  beyond  the 
median  line,  filling  the  throat  and  seriously  interfering  with  swallowing, 
even  of  saliva.  The  mucous  membrane  covering  the  tonsil  is  of  a 
bright  or  livid  red,  a  color  also  assumed  by  the  membrane  covering  the 
neighboring  soft  parts.  The  crypts  of  the  tonsil  are  soon  filled  with 
broken-down  epithelium,  mucus  and  pus.  The  pain,  which  at  first 
amounted  to  a  mere  soreness,  increases  until  it  becomes  of  great  severity. 
The  hearing  is  sometimes  dulled  owing  to  the  extension  of  the  inflam- 
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mation  to  the  orifice  of  the  Eustachian  tube,  and  during  efforts  at  deglu- 
tition pains  may  shoot  into  the  ears.  The  enlargement  of  the  tonsils  in 
nearly  all  cases  leads  to  changes  in  the  quality  of  the  voice,  and  occasion- 
ally to  embarrassed  respiration.  The  lymphatics  about  the  lower  jaw 
are  usually  more  or  less  enlarged. 

Diag^OBis. — It  would  seem  almost  impossible  to  mistake  parenchy- 
matous tonsillitis  for  any  other  affection.  But  like  other  acute  throat 
diseases  it  is  sometimes  confounded  with  diphtheria,  from  which  affec- 
tion it  may  be  readily  differentiated  by  the  characteristics  of  the  diph- 
theritic membrane.  A  pardonable  error  is  that  which  overlooks  a  scar- 
latina with  slight  cutaneous  symptoms  and  marked  tonsillitis.  In  this 
disease,  however,  both  tonsils  are  simultaneously  affected,  and  the  straw- 
berry tongue  is  a  prominent  symptom,  both  of  which  features  are  lack- 
ing in  parenchymatous  tonsillitis. 

FrognosiB. — Acute  paruechymatous  tonsillitis  usually  undergoes 
resolution  in  four  or  five  days.  Many  cases,  however,  proceed  to  suppu- 
ration, when  the  course  may  be  prolonged  to  ten  days  or  two  weeks. 
The  termination  in  practically  all  cases  is  recovery,  though  a  fatal 
issue  sometimes  results  from  the  escape  of  pus  into  the  larynx  upon 
Tupture  of  the  abscess,  also  from  oedema  of  the  larynx,  haemorrhage 
from  opening  of  a  large  artery,  or  from  exhaustion  in  those  already 
debilitated  by  previous  illness.  In  scrofulous  subjects  chronic  hyper- 
trophy of  the  tonsils  not  infrequently  follows. 

Treatment. — ^The  patient  should  remain  in  bed  or  at  rest  in  his 
room.  Many  cannot  lie  down  without  much  distress  and  are  therefore 
better  with  their  clothing  on.  Some  relief  is  gained  from  inhalations  of 
steam,  also  from  cold  or  hot  applications  to  the  neck.  Sipping  cold  or 
hot  water  may  also  afford  some  comfort.  In  the  early  stage  a  few  doses 
of  aeordie  may  be  of  service  if  fever  is  a  marked  symptom  and  the 
patient  restleite  and  presenting  other  aconite  symptoms.  But  this  remedy 
cannot  be  long  relied  upon,  as  it  is  not  adapted  to  the  fully  developed 
inflammatory  process.  Some  advise  belladonna^  especially  if  the  parts 
are  very  red  and  dry  and  there  is  much  headache,  etc.,  but  I  have 
learned  to  have  little  confidence  in  it  for  tonsillitis  of  the  suppurative 
type.  Incomparably  superior  is  hepar  evlphur,  which  should  be  given 
as  soon  as  the  true  nature  of  the  case  is  apparent  The  second  or  third 
decimal  trituration,  frequently  repeated,  constitutes  the  best  method  of 
administration.  The  use  of  this  medicine  frequently  prevents  suppura- 
tion. Hughes  and  others  rely  upon  baryta  carbonica  for  the  same  pur- 
pose, but  I  have  not  found  it  as  reliable  as  hepar.  Baryta  iodide  in  the 
second  decimal  trituration  has  given  better  results  than  the  carbonate. 
There  is  seldom  need  of  other  medicines,  although  occasional  cases  may 
call  for  laeheriSf  lycopodium  or  rhua  tax. 

As  soon  as  evidences  of  a  purulent  accumulation  are  present  it  is 
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wise  to  puncture  the  abscess.  If  done  skillfully  it  is  attended  by  no  risk 
and  affords  great  relief  to  the  patient,  often  lessening  the  period  of  suffer- 
ing one  or  two  days.  It  is  best  accomplished  with  a  sharp  pointed 
bistoury,  wrapped  to  within  one-half  inch  of  the  point  with  adhesive 
plaster. 

To  prevent  recurrences  the  cause  should  be  discovered,  if  possible, 
and  removed.  If  the  tonsils  are  enlarged  and  do  not  yield  to  biniodide  of 
mercury,  baryta  iodide,  hepar  sviphur,  cakarea  carbonica,  sviphuTf  etc.,  they 
should  be  reduced  by  electrolysis.  If  a  scrofulous  diathesis  exists,  the 
general  habits  and  diet  should  be  regulated,  and  calcarea  carboniea,  cal- 
carea  phosphorica,  iodine,  lycopodivm,  and  sulphur  may  be  given  as  indi- 
cated. Cod-liver  oil  is  often  useful.  If  an  arthritic  diathesis  is  apparent, 
careful  protection  from  cold,  regular  exercise  in  the  open  air,  winters  in  a 
milder  climate,  and  the  use  of  certain  mineral  waters,  will  usually  prove 
sufficient  to  remove  the  tendency. 

POLLIOULAR  TONSILLITIS. 

Follicular  tonsillitis  is  so  designated  for  the  reason  that  the  brant 
of  the  inflammatory  action  is  borne  by  the  mucous  membrane  lining  the 
tonsillar  crypts.  Undoubtedly  the  majority  of  cases  of  tonsillitis  originat- 
ing in  the  crypts  are  of  an  infectious  nature.  Possibly  a  few  are  catar- 
rhal. The  streptococcus  pyogenes,  streptococcus  erysipelatosus,  the 
staphylococcus  pyogenes  aureus  and  other  micro-organisms  have  been 
found  associated  with  the  various  cases.  The  absence  of  the  Loffler 
bacillus  indicates  the  non-dependenCe  of  this  class  of  cases  upon  diph- 
theria. Follicular  inflammation  seems  to  be  favored  by  exposure  to  an 
atmosphere  vitiated  by  sewage.  It  also  occurs  with  greater  frequency 
during  epidemics  of  diphtheria. 

Symptoms. — The  tonsils  are  swollen,  but  not  as  greatly  as  in  the 
suppurative  form.  The  development  is  bilateral.  The  exudation  ap- 
pears in  the  follicles  or  protruding  and  involving  the  area  immediately 
about  the  openings  of  the  follicles.  These  spots  of  exudation  vary  in 
size  from  two  or  three  to  five  or  six  millimetres.  Confluence  of  exudate 
leads  to  the  development  of  larger  patches.  The  points  of  exudation  are 
limited  strictly  to  the  tonsils.    The  lymphatics  are  swollen. 

The  general  symptoms  are  quite  marked,  fever  being  frequently  of 
high  grade  within  the  first  few  days.    A  chill  is  rare. 

Diagnosis. — While  cases  are  met  in  which  only  bacteriological 
examinations  are  sufficient  to  determine  the  nature  of  the  disease,  it  is 
usually  easy  to  detect  this  form  of  tonsillitis  by  a  simple  glance  at  the 
throat  The  most  doubtful  cases  are  those  in  which  diphtheritic  exuda- 
tion appears  simultaneously  at  several  small  points,  but  the  doubt 
cannot  exist  long,  as  the  diphtheritic  membrane,  except  in  some  very 
mild  cases,  soon  oversteps  the  tonsillar  bounds,  appearing  upon  the 
palatine  arches,  velum  or  pharynx. 
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Prognosis, — ^The  prognosis  is  favorable,  even  active  cases  recover- 
ing within  a  week.  In  rare  instances  frequent  recurrences  lead  to  a 
chronic  follicular  tonsillitis. 

Treatment.— The  high  degree  of  fever  often  present,  associated 
with  a  marked  prostration,  requires  the  patient  to  remain  in  bed.  Little 
is  required  in  the  way  of  local  treatment;  in  general  I  employ  none. 
During  the  first  day  or  two  aconite^  belladonnaf  and  phytolacca^  are  useful 
according  to  the  symptoms  presented  by  the  individual  case,  but  with 
establishment  of  the  disease,  i.  e.,  the  appearance  of  the  exudate  in  its 
typical  form,  it  will  generally  be  found  that  ignaUa  will  quickly  control 
the  symptoms.  This  medicine  has  considerable  reputation  in  the  treat- 
ment of  diphtheria,  but  in  my  hands  its  sphere  has  appeared  to  be  rather 
follicular  inflammation  of  the  tonsil.  A  few  cases  may  require  bin- 
iodide  of  mercury  or  rhua  tox. 

HYPERTROPHY  OP  THE  TONSILS. 

Etiology. — Age  is  apparently  a  very  prominent  predisposing  factor 
in  the  etiology  of  tonsillar  hypertrophy,  for  this  condition  is  observed 
almost  entirely  prior  to  the  age  of  thirty  years.  Infants  are  sometimes 
the  subjects  of  it;  and  it  is  even  claimed  that  it  may  be  congenital. 
The  age  of  puberty  seems  to  be  a  period  especially  favoring  its  occur- 
rence. In  many  examples  of  this  condition  time  reduces  the  size  of  the 
enlarged  glands;  but  this  fact  must  not  be  utilized  to  favor  neglect  of 
the  patient,  as  in  many  more  cases  serious  results  follow. 

The  majority  of  cases  owe  their  origin  to  recurrent  attacks  of  acute 
tonsillitis,  and  to  incomplete  resolution  of  single  attacks.  Some  follow 
closely  on  infectious  diseases,  as  diphtheria,  scarlatina,  measles  and 
variola.  Sometimes  tonsillar  hypertrophy  is  produced  by  an  indolent 
catarrhal  state  of  the  throat  engrafted  on  a  strumous  or  syphilitic 
diathesis. 

Pathology  and  Morbid  Anatomy.— All  of  the  constituent  parts 
of  the  tonsils  participate  in  the  pathological  process,  although  in  most 
cases  changes  in  one  part  or  another  predominate.  Sometimes  the 
lymphoid  elements  are  in  excess,  and  sometimes  the  fibrous  tissues.  In 
tiie  latter  case  there  often  ensues  an  actual  atrophy  of  the  lymphoid 
structures.  In  the  former  case  the  outline  of  the  tonsils  is  rough  and 
irregular  and  its  consistence  soft;  the  orifices  of  the  follicles  are  more  or 
less  open.  The  less  the  fibrous  tissue  is  involved,  the  more  prominent 
are  these  features.  When  connective  tissue  overgrowth  predominates, 
the  surface  of  the  tonsils  is  smooth,  it  is  not  of  as  intense  a  color  as  in 
the  previous  instance,  oft^en  being  a  mere  pink  or  even  gray,  and  their 
consistence  is  firm.  These  changes  are  of  some  practical  clinical  im- 
portance. When  lymphoid  hypertrophy  predominates,  but  little  pain  is 
experienced  during  the  operation  of  tonsillotomy.    When  the  fibrous 
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structures  are  greatly  in  excess,  the  knife  incises  the  structures  with 
difficulty,  besides  causing  considerable  pain.  The  divided  bloodvessels, 
moreover,  do  not  retract  very  readily  and  troublesome  bleeding  some- 
times follows.  The  lymphoid  variety  predominates  in  childhood;  the 
fibrous  in  adult  life. 

Symptomatology. — ^The  majority  of  the  symptoms  of  tonsillar 
hypertrophy  result  from  mechanical  interference  with  respiration  and  the 
functions  of  the  throat.  Many  of  them  are  undoubtedly  due  to  enlarge- 
ment of  that  mass  of  lymphoid  tissue  in  the  vault  of  the  pharynx, 
known  as  the  pharyngeal  tonsil.  Usually  they  do  not  assert  themselves 
until  the  hypertrophy  is  tolerably  well  advanced.  In  typical  cases 
general  nutrition  is  nearly  always  poor ;  the  patient  is  pale  and  cachec- 
tic; the  mouth  is  generally  held  open,  and  the  upper  teeth  project 
unduly  forward.  Finally,  mouth-breathing  becomes  a  permanent  habit. 
Even  then  the  amount  of  air  respired  is  deficient,  which  is  especially 
apparent  during  sleep.  Respiration  is  then  difficult  and  noisy,  sleep  is 
restless  and  interrupted  by  dreams,  and  not  infrequently  by  sudden  at- 
tacks of  dyspnoea.  Sometimes  the  patient  talks  or  walks  during  his 
sleep.  These  nervous  phenomena  are  believed  to  result  from  deficient 
aeration  of  the  blood  supplying  the  brain.  As  the  case  continues  the 
child  acquires  a  peculiar  facies ;  it  looks  dull,  heavy  and  stupid ;  its  lips 
are  thickened  and  its  nostrils  are  small,  the  hard  palate  becomes  unduly 
arched.  The  chest  may  be  deformed,  the  deformity  consisting  of  a  cir- 
cular depression  of  its  walls  at  about  the  junction  of  the  lower  and  mid- 
dle third.  The  upper  portion  of  the  thorax  has  an  appearance  of  abnor- 
mal prominence. 

The  voice  has  a  nasal  quality  as  a  result  of  obstruction ;  it  also  be- 
comes thick,  and  the  pronunciation  of  certain  consonants,  as  e,  r,  m  and 
n,  is  impaired  through  interference  with  the  function  of  certain  of  the 
pharyngeal  muscles. 

Hearing  is  often  more  or  less  impaired,  not  Because  of  the  pressure 
of  the  enlarged  tonsils  on  the  Eustachian  tubes  as  was  at  one  time  sup- 
posed, but  because  of  the  associated  naso-pharyngeal  catarrh,  which  may 
extend  to  the  middle  ear,  to  the  impaired  functions  of  the  pharyngeal 
muscles,  by  the  habit  of  mouth-breathing,  and  by  the  pressure  of  adenoid 
growths  in  the  pharynx.  The  sense  of  smell  is  impaired  by  reason  of 
the  catarrhal  changes  in  the  nasal  mucous  membrane  and  by  the  naso- 
pharyngeal obstruction. 

Besides  the  general  symptoms  already  detailed,  the  appetite  is  poor, 
digestion  is  often  disturbed,  severe  spasmodic  cough  is  sometimes  annoy- 
ing, headache  is  common,  especially  in  the  morning,  mental  action  is 
poor.  The  gastric  disturbances  result  from  two  causes :  First,  the  con- 
stant swallowing  of  the  increased  abnormal  mucus  produced  in  the 
pharynx ;  and  secondly,  hurried  eating,  which  is  prompted  by  the  non- 
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enjoyment  of  the  meals,  owing  to  the  overproduction  of  mucus  and 
mechanical  interference  with  deglutition. 

Hypertrophy  of  the  lingual  tonsil  is  especially  liable  to  occur  in 
women  at  the  climacteric  age.  It  causes  a  sensation  of  fulness  in  the 
throaty  as  from  the  presence  of  a  foreign  body,  cough,  dyspnoea  and  dis- 
position to  clear  the  throat. 

DiagnosiB. — The  diagnosis  of  hypertrophy  of  the  tonsils  is  made 
entirely  by  physical  examination.  Normally  these  glands  should  not 
project  beyond  the  pillars  of  the  fauces.  The  extent  to  which  they  reach 
beyond  the  normal  point  varies  in  diflFerent  cases ;  they  not  rarely  meet 
at  the  median  line.  In  doubtful  cases  the  real  size  of  the  tonsils  can  be 
learned  by  palpation,  one  finger  being  placed  below  the  angle  of  the  jaw 
externally,  and  the  other  internally  on  the  tonsil.  Hypertrophy  of  the 
pharyngeal  tonsil  can  be  recognized  by  rhinoscopy  or  digital  examina- 
tion. 

Prognosis. — While,  as  already  intimated,  there  is  a  tendency  on  the 
part  of  hypertrophied  tonsils  to  become  reduced  in  size  after  a  lapse  of 
years,  this  fortunate  result  generally  comes  only  after  very  serious  dam- 
age to  the  general  health.  The  obstruction  of  the  throat  becomes  a  very 
serious  matter  in  case  of  the  onset  of  such  diseases  as  scarlatina  and 
diphtheria.  There  is  a  growing  opinion  to  the  effect  that  the  tonsils 
exert  an  important  phagocytic  function,  which  is  impaired  by  their 
disease.  Hence  chronic  hypertrophy  leads  to  infections  which  would 
not  take  place  were  the  tonsils  in  a  healthy  state. 

Treatment. — Many  authors  condemn  hypertrophied  tonsils  to  the 
tonsillotome  with  hardly  a  word  as  to  treatment.  Enlarged  tonsils  which 
contain  a  large  amount  of  connective  tissue  and  are  firm  present  little 
hope  of  improvement  from  general  or  medical  treatment,  and  the  sooner 
abscission  is  performed  the  better ;  but  in  a  large  number  of  enlarged 
organs,  having  less  consistency,  proper  attention  to  nutrition,  habits  of 
life,  and  the  careful  administration  of  remedies  will  result  in  consider- 
able reduction  in  their  size  and  removal  of  any  annoying  symptoms. 
When  the  condition  present  offers  any  hope  of  improvement  from  such 
measures  the  attempt  should  certainly  be  made.  The  most  satisfactory 
results  have  been  gained  from  the  use  of  the  biniodide  of  mercury.  Per- 
sonally I  prefer  the  iodohydrargyrate  of  potassium.  Barium  iodide,  ferrum 
iodide,  hepar  mdphur,  sulphur  iodide,  cakarea  carb.,  cakarea  iodide,  calcarea 
phosphorica  and  lycopodium  should  all  be  considered. 

I  have  seen  good  results  from  the  syrup  of  hydriodic  acid. 
If  the  patient  has  any  kind  of  syphilis,  biniodide  of  mercury,  iodide 
of  potash  and  chloride  of  gold  and  sodium  are  most  important. 

The  throat  should  be  kept  clean,  which  may  be  accomplished  in 
these  cases  by  a  simple  salt-and-water  gargle. 
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THE  EXAMINATION  OP  THE  PHARYNX. 

A  conception  of  the  normal  appearances  of  the  pharynx,  tonsils,  and 
adjacent  parts,  can  only  be  obtained  after  repeated  examinations  of  healthy 
subjects.  To  inspect  the  throat  thoroughly,  it  is  generally  necessary  to 
depress  the  tongue ;  this  may  be  done  by  the  ordinary  tongue  depressor, 
the  handle  of  a  spoon,  or  the  finger.  The  latter  is*  often  preferable  in 
examining  children,  who  are  apt  to  become  frightened  at  the  sight  of  any 
object  resembling  an  instrument.  When  the  patient  is  able  to  expose 
the  throat  thoroughly  by  voluntary  eflfort,  instrumental  aid  is  of  course 
unnecessary.  Some  patients  hold  the  tongue  rigidly  as  soon  as  the  instru- 
ment comes  in  contact  with  it.  In  such,  steady  firm  pressure  for  a  few 
seconds  brings  about  the  proper  degree  of  relaxation.  If  it  fails,  the 
local  irritability  may  be  lessened  by  holding  small  pieces  of  ice  in  the 
mouth  for  a  few  minutes.  The  tongue-depressor  should  be  inserted  well 
back  to  the  base  of  the  tongue,  the  pressure  being  exerted  in  a  down- 
ward and  forward  direction.  The  light  may  be  either  direct  daylight  or 
reflected  from  a  head-mirror.  The  physician  should  stand  to  the  right 
of  the  patient  with  his  eyes  slightly  above  the  level  of  the  patient's  mouth, 
so  that  he  looks  downward  as  he  inspects  the  throat.  When  it  is  desir- 
able to  inspect  the  lower  portion  of  the  pharynx,  Voltolini  suggests  that 
the  tongue  be  drawn  out  as  far  as  possible,  and  the  tongue  depressor 
inserted  far  back.  This  procedure  generally  induces  retching,  during 
which  act  the  lower  portions  of  the  pharynx  are  brought  into  momentary 
view.  When  an  examination  of  the  lower  pharynx  is  desired,  it  is  often 
necessary  to  use  the  laryngeal  mirror  or  to  insert  the  finger  and  examine 
by  palpation. 

When  searching  for  a  foreign  body  about  the  mucous  folds  of  the 
parts,  it  is  advisable  to  make  use  of  a  blunt  probe  for  separating  con- 
tiguous parts. 

ACUTE  CATARRHAL  PHARYNGITIS. 

Synonyms. — Acute  sore  throat ;  angina  simplex. 
Definition. — An  acute  inflammation  of  the  mucous  membrane  of 
the  pharynx. 

Etiology. — ^While  strictly  speaking  age  and  sex  are  predisposing 
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factors  in  the  etiology  of  catarrhal  pharyngitis,  as  a  matter  of  fact  the 
disease  is  observed  with  greater  frequency  in  children  and  women. 
Constitutional  causes  are  very  frequently  important ;  the  disease  being 
liable  to  occur  in  persons  of  a  gouty,  rheumatic,  scrofulous,  or  syphilitic 
diathesis,  and  in  chlorotic  and  debilitated  subjects.  It  is  quite  often 
associated  with  gastro-intestinal  disturbances.  Some  persons  seem  pre- 
disposed to  it,  for  reasons  not  well  understood.  Sometimes  this  pre- 
disposition runs  in  families.  Cold  and  exposure  are  the  most  prominent 
exciting  causes ;  it  is  frequently  caused  by  traumatism,  as  from  swallow- 
ing improper  substances,  or  awkward  attempts  at  local  treatment  of 
chronic  diseases  of  the  pharynx.  Catarrhal  pharyngitis  is  observed  as  a 
symptom  of  quite  a  variety  of  the  acute  infectious  diseases;  it  may  be 
the  only  manifestation  of  a  mild  scarlatina,  and  it  has  been  observed  in 
association  with  facial  erysipelas,  typhus,  typhoid  and  relapsing  fevers, 
measles,  rotheln,  and  variola.  Predisposition  to  attacks  is  increased  by 
indulgence  in  tobacco  and  alcohol,  and  the  prevalent  habit  of  muflSing 
the  throat 

Symptomatology. — Many  attacks  are  very  light,  being  represented 
by  some  rawness  and  soreness  of  the  pharynx  exciting  empty  swallowing, 
and  an  absence  of  constitutional  symptoms.  The  onset  of  a  severe  attack 
is  rapid  and  characterized  by  constitutional  disturbances  the  severity 
of  which  varies  according  to  the  individual's  idiosyncrasies  and  the 
extent  to  which  the  inflammation  involves  the  parts  contiguous  to  the 
pharynx.  It  is  very  rarely  indeed  that  it  limits  itself  to  the  pharynx, 
the  uvula,  soft  palate,  and  tonsils  being  involved.  An  early  symptom 
is  fever,  which  may  or  may  not  be  ushered  in  by  a  chill ;  the  temperature 
is  rarely  high.  There  are  pain  in  the  throat  aggravated  by  deglutition, 
stiffness  of  the  neck  and  back,  general  aching,  which  may  be  especially 
located  in  the  joints,  headache  and  thirst.  The  prominent  symptom, 
however,  is  the  soreness  of  the  throat  aggravated  during  deglutition. 
Sometimes  the  pain  extends  into  the  ears.  The  inflammation  may 
involve  the  Eustachian  tubes,  in  which  case  disturbance  of  hearing 
results.  If  the  laryngeal  mucous  membrane  is  involved,  the  voice 
becomes  hoarse  or  husky,  and  there  is  the  characteristic  laryngeal  cough. 

Examination  of  the  pharynx  shows  its  mucous  membrane  to  be 
highly  congested,  and  covered  with  a  viscid  mucus.  In  severe  cases  the 
parts  are  swollen  and  even  oedematous.  The  soft  palate  and  uvula  very 
often  participate  in  these  changes ;  the  tonsils  almost  as  frequently. 

Diagnosis. — Inspection  of  the  pharynx  exhibits  the  evidences  of  a 
catarrhal  form  of  inflammation ;  but  as  such  a  condition  sometimes  con- 
stitutes the  early  stage  of  more  serious  forms  of  disease  of  the  throat,  a 
positive  diagnosis  had  better  not  be  made  during  the  first  day,  and  occa- 
sionally, several  days  elapse  before  one  can  be  positive  as  to  the  true 
nature  of  the  inflammatory  process. 


Digitized  by 


Google 


612  CHRONIC  PHARYNGITIS. 

Prognosis. — ^This  is  extremely  favorable,  all  cases  recovering  in 
from  two  to  seven  days. 

CHRONIC  PHARYNGITIS. 

Definition. — A  chronic  inflammation  of  any  or  all  of  the  pharyn- 
geal tissues. 

Varieties. — According  to  the  extent  of  the  inflammation  the  disease 
is  divided  into  the  diffuse  and  drcumscrAed  forms.  A  practical  division 
is  one  based  on  the  structures  attacked.  When  the  mucous  membrane 
alone  is  involved,  it  is  catarrhal  pharyngitis;  when  confined  to  the 
follicles  of  the  pharjmx,  follicular  pharyngitis.  According  to  the  patho- 
logical changes,  we  have  hypertrophic  and  atrophic  pharyngitis,  terms 
of  themselves  suflBciently  explanatory.  * 

Etiology. — A  small  proportion  only  of  the  cases  are  observed  to 
occur  in  childhood,  for  the  reason  that  the  causes  operative  are  observed 
mostly  in  adults,  or  are  of  such  a  nature  that  adults  are  more  exposed 
to  their  action,  or  that  long  continuance  of  action  is  required.  Men 
are  unquestionably  more  frequently  affiBcted  than  are  women,  be- 
cause they  are  more  exposed  to  the  causes  of  the  disease.  Although  an 
afiection  in  which  the  local  manifestations  are  prominent,  constitutional 
causes  are  important  etiological  factors.  The  gouty,  rheumatic,  syphiUtic 
and  tuberculous  diatheses,  and  anaemia  and  general  debility,  all  £avor 
its  development.  It  is  sometimes  dependent  upon  diseases  of  distant 
organs,  especially  gastro-enteric  disturbance,  and  it  is  claimed  by  some 
to  be  due  to  uterine  disease.  Dyspepsias  associated  with  acid 
eructations  are  far  more  liable  to  produce  pharyngitis  than  are  other 
varieties.  Too  free  indulgence  in  highly  seasoned  food  accounts  for 
some  cases.  The  personal  habits  of  the  individual  are  frequently  the 
source  of  chronic  pharyngitis,  excessive  indulgence  in  tobacco  and 
alcohol  being  among  its  most  common  causes.  The  excessive  and  un- 
educated use  of  the  voice,  especially  in  poorly  ventilated  rooms,  and  in 
the  open  air,  is  a  frequent  cause  of  the  disease  in  public  speakers  and 
singers.  Some  cases  arise  from  exposure  to  cold,  and  others  ^re  the  result 
of  repeated  attacks  of  acute  pharyngitis. 

Dust,  noxious  gases,  and  nasal  obstruction  are  mechanical  causes. 
The  latter  seems  to  be  operative  especially  in  cases  in  which  the  obstruc- 
tion is  due  to  hypertrophy  of  the  turbinated  bodies.  It  is  a  matter  of 
interest  in  this  connection  to  note  that  nasal  obstruction  dependent  upon 
nasal  polypus  is  only  infrequently  associated  with  chronic  pharyngitis. 

Pathology  and  Morbid  Anatomy. — In  those  cases  in  which  the 
inflammation  is  limited  to  the  mucous  membrane,  there  is  simply  a  con- 
gestion of  that  structure  associated  with  an  overactivity  of  the  glands 
resulting  in  the  outpouring  of  mucus  presenting  difi'erent  characteristics. 
The  palate  and  fauces  are  relaxed,   which  has  led  to  this  condition 
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receiving  the  designation  of  ''  relaxed  throat"  Sometimes  the  mucous 
membrane  is  infiltrated  and  thickened,  and  the  surface  of  the  pharynx 
coursed  by  enlarged  bloodvessels. 

The  follicles  are  enlarged  only  in  follicular  pharyngitis.  They  appear 
as  small  ''split-pea"  elevations,  occurring  in  considerable  number  over  the 
posterior  pharyngeal  wall,  and  are  of  a  yellowish-white  or  dull-red  color. 
It  is  this  form  of  chronic  pharyngitis  which  is  generally  known  as  "  clergy- 
men's sore  throat."  Its  onset  is  explained  by  congestion  excited  by  faulty 
vocalization  and  exposure  to  cold.  The  glandular  elements  become  ab- 
normally active  and  their  secretions  are  retained  with  resulting  distention. 
Long  continuance  of  this  state  results  in  narrowing  of  their  ducts  and 
general  thickening  of  the  tissues.  The  retained  secretion  becomes 
inspissated,  and  is  sometimes  expelled  during  fits  of  coughing  as  small 
cheesy  lumps  having  a  very  offensive  odor.  When  the  elevations  are 
numerous  they  may  coalesce. 

In  the  late  stages  of  chronic  pharyngitis  the  mucous  membrane 
undergoes  atrophy  (pharyngUia  sicca;  atrophic  catarrh).  In  this  condition 
the  secretion  is  scanty,  and  may  even  take  the  form  of  dried  plugs  or  of 
scales  of  mucus. 

Symptomatology. — Many  cases  of  both  the  catarrhal  and  follicular 
varieties  exist  without  producing  sufficient  local  discomfort  to  attract  the 
patient's  attention.  In  such  the  objective  symptoms  only  ate  present, 
or  simply  a  slight  dryness  of  the  throat  is  experienced.  In  more  marked 
cases  the  voice  is  greatly  interfered  with,  becomes  husky,  the  dryness 
of  the  throat  is  a  source  of  considerable  discomfort,  and  there  is  more  or 
less  hawking  of  mucus.  When  the  larynx  is  involved  in  the  process, 
disturbance  in  phonation  is  marked,  and  cough  becomes  a  prominent 
symptom. 

The  discharged  mucus  may  be  thick  or  thin,  clear,  white,  green, 
bloody,  or  lumpy.  The  pathological  process  may  extend  to  the  Eustach- 
ian tubes,  thus  producing  more  or  less  serious  disturbances  of  hearing. 
When  the  soft  palate  and  uvula  are  involved  the  patient  may  experience 
an  annoying  cough. 

Prognosis. — In  chronic  catarrhal  pharyngitis  the  prognosis  is  favor- 
able if  the  disease  has  not  been  of  too  long  continuance  and  marked 
hypertrophic  changes  have  not  been  set  up.  In  all  cases  patience  is 
required  in  pursuing  the  treatment  Chronic  follicular  pharyngitis  pre- 
sents a  more  uncertain  outlook,  and  is  only  curable  when  the  patient 
assists  the  treatment  by  giving  the  voice  rest.  Atrophic  pharyngitis  is 
well-nigh  incurable. 

ULCERATIONS  OF  THE  PHARYNX. 
TJloeroiis  Pharyngitis  {angina  ulcerosa,  vlceraied  sore  throat). — ^This 
is  a  form  of  indolent  ulceration  of  the  throat  occurring  for  the  most  part 
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in  debilitated  and  cachectic  individuals  exposed  to  septic  influences-  It 
is  sometimes  observed,  therefore,  among  medical  students  engaged  in  dis* 
sdbting,  aniong  hospital  nurses,  and  during  the  course  of  epidemics  of 
scarlatina  and  diphtheria.  The  ulcers  vary  in  number  and  size.  They 
are  somewhat  elevated,  and  are  of  a  yellowish-white  color.  Severe  pain 
is  experienced  during  deglutition,  especially  during  attempts  at  swallow- 
ing saliva.  The  tonsils  are  somewhat  swollen,  and  frequently  are  involved 
in  the  ulcerative  process.  Constitutional  symptoms  are  marked.  Pros- 
tration is  present ;  the  pulse  is  weak ;  the  temperature  elevated ;  and  the 
appetite  decidedly  deficient. 

Follicular  Ulceration  of  the  Pharynx.— The  title  designates  the 
character  of  the  ulceration.  The  ulcers  are  small  and  superficial,  and 
nearly  always  associated  with  chronic  pharyngeal  catarrh. 

Tubercular  Ulceration  is  exceedingly  rare  in  the  pharynx  except 
when  secondary  to  tuberculosis  elsewhere.  It  may  be  either  acute 
or  chronic,  generally  the  latter.  The  ulcers  are  irregular  in  outline, 
and  have  grayish-yellow  bases.  They  are  remarkable  for  the  severe 
pain  they  occasion.  The  usual  constitutional  symptoms  of  tuberculosis 
are  present. 

Syphilitic  Ulceration  of  the  Pharynx  has  been  previously  de- 
scribed (see  Vol.  I,  p.  417). 

Diagnosis. — The  chronic  character  of  the  disease  and  the  attendant 
symptoms  are  sufficiently  characteristic  to  prevent  any  error  in  diagnosis 
in  the  case  of  either  angina  ulcerosa  or  follicular  ulceration.  Syphilitic 
and  tubercular  ulcerations  may  be  confounded.  The  former  are  char- 
acterized by  their  indolence  and  comparative  absence  of  pain.  The 
ulcerations,  moreover,  present  well-defined  borders,  and  are  surrounded 
by  well-marked  hypersemic  areas,  all  of  which  characteristics  are  want- 
ing in  tubercular  ulcerations.  In  the  latter  condition  the  mucous  mem- 
brane is  often  unnaturally  pale,  and  in  the  beginning  of  the  process  is 
studded,  especially  over  the  posterior  pharyngeal  wall,  with  grayish  sub- 
epithelial granulations.  These  subsequently  become  yellowish  in  color 
and  ulcerate. 

Prognosis. — In  angina  ulcerosa  and  follicular  ulceration  the  progno- 
sis is  favorable.  Tubercular  ulceration  until  recently  presented  a  prac- 
tically inevitably  fatal  issue,  the  disease  running  its  course  in  from  a 
month  to  six  weeks.  Recent  methods  of  treatment  have  cured  some 
cases.  Syphilitic  ulceration  responds  readily  to  proper  treatment  in 
nearly  all  cases,  although  permanent  whitish  cicatrices  often  remain. 

HERPETIC  PHARYNGITIS. 
Synonyms. — Herpes  of  the  pharynx;  membranous  pharyngitis; 
aphthous  pharyngitis. 

Etiology. — Herpetic   pharyngitis   seems  to  be   dependent   upon 
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exposure  to  cold  more  frequently  than  upon  any  other  cause.  It  is 
observed  with  especial  frequency  in  the  fall  and  spring  months,  and  in 
damp,  cold  climates.  It  has  a  decided  predilection  for  women  and  chil* 
dren,  and  delicate  subjects  generally.  Its  relationship  to  diphtheria  is 
of  more  than  usual  interest  The  disease  seems  to  be  especially  preva- 
lent during  epidemics  of  that  disease,  and  its  diflPerentiation  from  diph- 
theria is  ofltimes  impossible  without  bacteriological  investigation.  Some 
cases  have  been  ascribed  to  reflex  influence  and  local  irritation. 

Symptomatology. — The  disease  is  ushered  in  by  soreness  of  the 
throat  aggravated  by  swallowing  and  by  fever  and  general  malaise. 
Inspection  of  the  pharynx  shows  the  presence  of  successive  crops  of 
vesicles  upon  the  mucous  membrane  of  the  pharynx,  soft  palate,  and 
even  on  the  mouth  and  tongue.  They  are  apparently  identical  in  char- 
acter with  the  aphthous  ulcerations  of  the  mouth  described  in  a  previous 
article  (see  page  477).  These  vesicles  rupture  after  from  twenty-four  to 
forty-eight  hours,  leaying  small  superficial  circular  ulcers.  When  very 
numerous  they  coalesce  and  become  covered  with  a  false  membrane 
closely  simulating  that  of  diphtheria.  Cases  have  been  reported  in  which 
pharyngeal  herpes  has  been  associated  with  the  same  eruption  in  distant 
parts  of  the  body. 

Diagnosicu — If  seen  in  the  early  stage  the  recognition  of  the  vesic- 
ular character  of  the  lesions  makes  a  diagnosis  easy.  Many  cases,  how- 
ever, are  not  seen  at  this  time,  and  only  come  under  the  physician's 
observation  when  the  false  membrane  has  formed  upon  confluent  lesions. 
The  presence  of  circular  ulcerations  apart  from  the  membrane,  or  the 
unusual  translucency  of  the  latter,  is  always  suggestive  of  herpetic 
pharyngitis.  Sometimes  a  diflPerentiation  is  utterly  impossible  even  by 
the  most  experienced  clinicians.  The  only  reliable  diagnostic  test 
remaining  is  a  bacteriological  examination  and  inoculation  experiments. 

Pn^^osicu — The  prognosis  is  favorable.  Exceptions  are  observed 
only  in  cases  which  take  on  secondary  diphtheritic  infection,  some  of 
these  ending  fatally. 

PHLEGMONOUS  PHARYNGITIS. 

Two  distinct  aflfections  have  received  the  name  of  phlegmonous 
pharyngitis ;  one  is  variously  known  as  peritonsillar  abscess,  periUynsillitis 
abscedens,  and  pharyngitis  abscedens;  the  other,  as  acute  infectious  phlegmon' 
oris  pharyngitis,  acule  septic  phlegmon  of  the  pharynx,  and  ceUviitis  phiegmo- 
nosa  pharyngis.  While  both  are  serious  afiTections  the  latter  is  decidedly 
so,  being  invariably  fatal. 

Etiology. — Peritonsillar  abscess  may  be  regarded  as  bearing  a 
close  similarity  to  quinsy,  the  only  diflference  between  the  two  condi- 
tions being  the  difiTerence  in  the  location  of  the  lesion.  Cold  is  a  promi- 
nent cause,  and  is  especially  operative  in  persons  who  have  been  debili- 
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tated  by  insufficient  food  and  general  hardships.  Traumatic  causes  play 
a  part  in  the  etiology  of  some  cases,  as  those  arising  from  the  taking  of 
too  hot  food  and  drink,  the  ingestion  of  corrosive  poisons,  and  the  thera- 
peutic application  of  strong  caustics.  Infection  is  believed  to  be  a 
prominent  factor  in  many  cases.  Peritonsillar  abscess  sometimes  follows 
certain  of  the  acute  infectious  diseases,  as  typhoid  fever,  scarlatina, 
variola,  measles,  and  typhoid  fever. 

Acute  septic  phlegmon  is  an  exceedingly  rare  disorder  arising 
solely  from  infection.  It  is  regarded  by  some  (Guttmann)  as  identical 
with  erysipelas  of  the  pharynx.  It  may  attack  persons  in  the  midst  of 
good  health. 

Symptomatology. — Peritonsillar  abscess  is  ushered  in  by  both 
local  and  constitutional  symptoms  of  a  violent  character.  Subjectively 
the  former  consist  of  very  severe  pain  aggravated  by  the  slightest 
attempt  at  swallowing.  Objectively,  the  aflfected  parts  swell  rapidly,  the 
tonsils  often  participating  in  the  inflammation.  They  assume  a  deep 
purplish  hue  and  become  highly  oedematous.  The  throat  is  filled  with 
a  muco-purulent  secretion  which  becomes  purulent  when  the  abscess 
ruptures. 

The  constitutional  symptoms  are  always  marked.  The  disease  is 
ushered  in  by  a  severe  chill,  followed  by  high  fever.  Headache  is  often 
intense.  The  pulse  is  rapid.  Sometimes  delirium  ensues.  The  tongue 
is  heavily  coated,  the  saliva  profuse,  and  the  breath  exceedingly  foetid. 
Prostration  is  frequently  profound ;  respiration  is  embarrassed  by  the 
intense  swelling  of  the  parts,  becoming  a  serious  symptom  should  the 
inflammation  extend  to  the  larynx,  as  it  sometimes  does. 

When  the  abscess  opens,  it  is  usually  through  the  anterior  palatine 
arch,  followed  by  prompt  relief  of  symptoms.  This  fortunate  result  is 
usually  brought  about  during  the  acts  of  coughing  or  swallowing. 
Still  it  has  occurred  during  sleep  and  may  occasion  dangerous  asphyxia 
from  the  flowing  of  pus  into  the  larynx. 

Acute  septic  phlegmon  begins  with  a  high  degree  of  congestion  and 
oedema  of  the  soft  palate  and  pharynx  which  increases  rapidly.  Sore- 
ness of  the  throat  is  present,  also  fever,  but  the  latter  symptom  is  not 
usually  of  high  grade.  Prostration  is  marked  from  the  very  beginning. 
The  patient  passes  rapidly  into  the  so-called  typhoid  condition.  The 
urine  is  highly  albuminous.  Death  occurs  in  the  course  of  three  or 
four  days.  Post-mortem  examination  reveals  a  high  degree  of  conges- 
tion of  the  kidneys  and  spleen,  and  purulent  infiltration  of  the  pharynx 
and  contiguous  parts. 

Prognosis. — Peritonsillar  abscess  runs  a  course  ranging  firom  five 
to  fourteen  days,  the  minimum  period  being  the  one  when  suppuration 
does  not  ensue.  Cases  in  which  the  pus  does  not  find  a  ready  outlet 
sometimes  offer  a  serious  prognosis  because  of  infiltration  of  neighboring 
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parts  by  the  pus,  even  ulceration  of  the  great  bloodvessels,  and  generally, 
septicsemia,  following  this  complication. 
Acute  septic  phlegmon  is  always  fatal. 

GANGRENOUS  PHARYNGITIS. 

This  is  a  very  rare  disease,  which  may  occur  secondarily  to  any  of 
the  pharyngeal  affections  already  mentioned,  but  usually  following 
certain  infectious  disorders,  as  typhoid  fever,  scarlatina,  diphtheria  and 
measles.  Gangrenous  pharyngitis  is  ushered  in  by  sore  throat  and  high 
fever.  Inspection  shows  several  black  or  greenish  spots  in  various 
portions  of  the  throat.  These  increase  in  size  and  become  the  seat  of 
ulceration.  The  breath  is  horribly  foetid.  Later,  the  temperature  falls  and 
great  prostration  sets  in,  with  cold  extremities,  feeble  pulse,  diarrhcsa,  etc. 

ERYSIPELAS  OP  THE  PHARYNX. 

Etiology, — Erysipelas  of  the  pharynx  is  dependent  upon  the  same 
cause  as  that  of  erysipelas  in  any  other  portion  of  the  body,  i.  e.,  infection 
with  the  streptococcus  of  Fehleisen.  The  disease  is  generally  secondary, 
resulting  from  the  spread  of  erysipelas  from  some  neighboring  structures. 
Sometimes  the  infection  takes  place  in  the  pharynx  and  spreads  to  the 
external  surface. 

Symptoms, — The  early  symptoms  are  much  the  same  as  those  of 
the  various  acute  inflammations  of  the  pharynx.  Sometimes  fever  pre- 
cedes the  appearance  of  local  symptoms  by  a  few  days.  The  local  mani- 
festations consist  of  redness,  swelling,  CBdema  and  sometimes  blisters. 
Glandular  involvement  is  generally  observed.  The  constitutional  symp- 
toms are  prominent.  The  diagnosis  is  not  an  easy  matter,  excepting  in 
those  cases  in  which  erysipelas  in  other  portions  of  the  body  is  present. 

Prognosis. — Erysipelas  of  the  larynx  is  a  serious  disorder,  especially 
when  the  tendency  to  spread  downward  is  manifested. 

RETROPHARYNGEAL  ABSCESS. 

DeflnitioiL — An  abscess  occurring  in  the  connective  tissue  between 
the  pharynx  and  the  vertebral  column. 

Stiology. — Nearly  all  cases  of  retropharyngeal  abscess  occur  in 
children,  boys  and  girls  being  affected  with  about  equal  frequency.  In 
the  majority  of  instances  it  is  said  to  be  idiopathic,  a  statement  that  may 
be  regiurded  as  a  confession  of  ignorance  as  to  the  origin  of  the  attack. 
The  tubercular  and  syphilitic  diatheses  undoubtedly  favor  the  occurrence 
of  the  disease.  In  adults,  syphilitic  disease  of  the  vertebrse  is  nearly 
always  the  cause  of  the  trouble.  Some  cases  are  secondary  to  naso- 
pharyngeal disease  and  the  acute  infectious  disorders^  Sometimes  it  is 
the  result  of  caries  of  the  cervical  vertebrsB. 


Digitized  by 


Google 


518  RETROPHARYNOEAL  ABSCESS. 

Pathology  and  Morbid  Anatomy,— The  tissues  posterior  to  the 
pharynx  are  richly  supplied  with  lymphatic  glands,  and  it  is  these 
structures  which,  under  favoring  circumstances,  take  on  inflammatory 
action,  and  finally  undergo  suppuration.  The  abscess  may  be  situated 
opposite  any  portion  of  the  pharynx,  although  it  is  observed  far  more 
frequently  in  the  upper  half.  The  structure  of  the  post-pharyngeal 
tissues  is  such  as  to  favor  the  burrowing  of  pus,  in  some  cases  even  into 
the  mediastinum. 

The  pathology  of  retropharyngeal  abscess,  secondary  to  spinal 
caries,  is  that  of  tubercular  infiltration  and  degeneration. 

Symptomatology, — The  indolent  character  of  the  inflammation  is 
such  that  few  symptoms  appear  until  the  size  of  the  abscess  gives  rise  to 
trouble  by  reason  of  its  mechanical  influence.  The  onset  is  therefore  in- 
sidious. In  some  cases  slight  pain  in  the  palate  or  deep-seated  soreness  in 
the  pharynx  is  complained  of.  There  next  appears  a  stiffness  of  the  throat 
or  slight  difficulty  in  swallowing,  which  gradually  increases  in  intensity. 
The  respiration  is  embarrassed,  especially  if  the  abscess  is  situated  about 
the  lower  portion  of  the  pharynx.  Dyspnoea  may  appear  and  prove  a 
most  distressing  symptom,  sufficient  to  cause  cyanosis,  and  in  young 
children,  convulsions. 

Examination  of  the  affected  parts  reveals  the  presence  of  an  even- 
surfaced  tumor,  covered  by  dusky-red  mucous  membrane.  Under  pal- 
pation it  has  a  semi-elastic  doughy  feel,  which  changes  to  fluctuation 
with  the  advent  of  suppuration. 

Constitutional  symptoms  are  not  generally  very  prominent  At 
first  there  may  be  slight  chilly  feelings,  or  if  the  inflammatory  action  is 
acute,  a  well-marked  rigor.  The  pulse  is  more  or  less  rapid,  and  there 
is  a  slight  rise  in  temperature.  Headache  is  commonly  present 
Digestive  symptoms  complicate  some  cases. 

Diagnocds. — With  a  history  of  difficult  deglutition,  dyspnoea,  pain 
in  the  throat,  and  the  presence  of  a  pharyngeal  tumor  with  uniform 
surface,  the  diagnosis  of  retropharyngeal  abscess  is  an  easy  matter. 
When,  however,  the  abscess  is  deeply  situated,  it  may  be  mistaken  for 
certain  laryngeal  affections,  notably  oedema  of  the  larynx  and  croup. 
The  dyspnoea  of  laryngeal  oedema  is  similar  to  that  of  retropharyngeal 
abscess.  In  the  case  of  the  latter  affection,  it  may  be  relieved  by  lifting 
the  larynx  above  the  seat  of  obstruction ;  in  oedema  of  the  larynx  the 
dyspnoea  is  not  relieved  by  this  manipulation. 

Croup  is  distinguished  by  interference  with  phonation,  which  is 
undisturbed  in  retropharyngeal  abscess. 

Retropharyngeal  haematoma  may  present  a  confusing  resemblance 
to  abscess.  The  history  of  the  case,  the  absence  of  pain,  and  the  use  of 
the  exploring  needle  should  prevent  diagnostic  error. 

In  all  suspicious  cases  careful  digital  examination  of  the  deeper 
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portions  of  the  pharynx  should  be  made  in  order  to  establish  the  diag- 
nosis. 

Prognosis. — The  duration  of  retropharyngeal  abscess  varies  within 
wide  limits.  Some  very  acute  cases  run  a  course  of  but  a  few  days ; 
others  last  for  months.  The  disease  must  always  be  regarded  as  a  seri- 
ous one,  although  the  majority  of  cases  make  excellent  recoveries.  Dan- 
ger arises  from  the  exhaustion  dependent  upon  long-continued  suppura- 
tion, the  burrowing  of  pus,  and  from  the  escape  of  pus  into  the  larynx 
as  the  result  of  sudden  rupture  of  the  abscess.  Sometimes  the  abscess 
opens  into  the  mediastinum,  the  oesophagus,  or  one  of  the  pleural  cavi- 
ties, in  each  case  greatly  increasing  the  danger  of  the  disease. 

RHEUMATIC  PHARYNGITIS. 

This  is  a  form  of  pharyngitis  occurring  in  rheumatic  individuals 
following  usually  exi)osure  to  cold.  It  sometimes  occurs  in  association 
or  alternates  with  rheumatic  manifestations  elsewhere. 

Symptomatology. — The  patient  complains  of  more  or  less  severe 
pain  in  the  throat,  which  may  or  may  not  be  accompanied  by  increased 
redness  of  the  pharynx.  The  pain  is  greatly  aggravated  during  deglu- 
tition. The  uvula  is  often  oedematous.  But  all  these  phenomena,  like 
other  rheumatic  manifestations,  are  fugacious.  Ofttimes,  indeed,  they 
disappear  suddenly,  within  a  comparatively  few  hours  of  their  onset, 
leaving  the  patient  well,  sometimes  being  followed  by  rheumatic  joint 
troubles.  The  diagnosis  of  this  interesting  afifection  cannot  be  made  ex- 
cepting by  a  knowledge  of  the  history  of  the  patient,  for  attacks  of  rheu- 
matic pharyngitis  are  prone  to  recur  rather  frequently.  The  disease  is 
not  a  serious  one,  rarely  lasting  more  than  a  few  days. 

A  form  of  sore  throat  is  occasionally  observed  in  connection  with 
the  gouty  constitution.    Most  of  the  cases  are  chronic. 

THE  TREATMENT  OP   THE  VARIOUS  FORMS 
OP  PHARYNGITIS. 

When  there  is  a  predisposition  to  some  form  of  sore  throat  the 
general  health  should  be  investigated  and  an  attempt  made  to  eradicate 
the  tendency.  If  an  acute  form  of  sore  throat  is  due  to  a  chronic 
afifection  of  some  i)ortion  of  the  throat  or  related  mucous  surfaces, 
radical  treatment  should  be  adopted  during  the  intervals  between 
acute  or  subacute  attacks.  The  possible  existence  of  tuberculosis,  lithss- 
mia,  rheumatism,  or  some  diathetic  state  must  be  considered.  Useless 
mufiiing  of  the  throat  must  be  avoided,  and  cold  bathing  followed  by 
friction  established  as  a  daily  habit.  Exposure  to  cold  and  damp  should 
be  guarded  against,  and  suitable  underclothing  worn  during  the  entire 
year.    Daily  exercise  in  the  open  air  is  not  the  least  important  of  preven- 
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live  measures.  Change  of  air,  especially  to  a  mild  winter  climate,  is 
advisable  in  troublesome  cases. 

In  the  acute  varieties  inhalations  of  steam  often  afford  considerable 
relief,  but  they  must  be  employed  frequently  and  as  concentrated  as 
possible.  Care  must  be  exercised  during  their  use  for  children  to 
avoid  burning.  Gargles  of  hot  water  sometimes  help  if  they  are  b^:im 
early,  also  the  swallowing  of  small  pieces  of  ice  after  they  have  been 
smoothed  by  the  warmth  of  the  mouth.  Painting  the  pharynx  fre- 
quently with  pure  glycerin  depletes  the  mucous  membrane,  and  is  of 
especial  value  in  the  chronic  forms  of  pharyngitis.  Sprays  of  liquid 
vaseline  or  alboline  are  soothing  and  protective,  and  these  oils  medicated 
with  menthol  (ten  to  twenty  grains  to  the  ounce  of  oil)  are  of  very  positive 
value  in  controlling  the  inflammatory  process.  Sprays  of  cocaine  should 
not  be  used  on  account  of  the  paresis  of  the  bloodvessels  which  follows 
upon  their  primary  contraction,  favoring  a  protraction  of  the  inflam- 
matory process.  Hot  poultices  to  the  neck  relieve  pain.  Some  advise 
ice»  but  whether  hot  or  cold  applications  are  selected,  they  should  be  be- 
gun early,  and  intelligently  and  persistently  applied.  Enlarged  follicles 
may  be  treated  by  means  of  a  glycerole  of  iodine  or  a  saturated  solution 
of  pyoktanin  blue,  applied  daily,  and  if  symptoms  continue,  each  follicle 
should  be  treated  at  its  centre  with  a  needle  attached  to  the  negative  pole 
of  a  galvanic  battery,  the  positive  pole  being  held  in  the  hand ;  or, 
better,  they  may  be  lightly  touched  with  the  galvano-cautery,  which 
causes  absorption  and  shrinkage  of  that  portion  of  the  gland  which  is 
not  destroyed.  It  is  frequently  observed  that  symptoms  are  relieved 
without  disappearance  of  the  enlarged  follicles,  indicating  that  their  de- 
struction is  therefore  not  always  essential  to  relief.  Associated  nasal  and 
post-nasal  lesions  should  receive  proper  attention  at  the  same  time. 
The  curette  may  be  employed  for  the  treatment  of  the  post-nasal  over- 
growths. 

Collections  of  pus  should  be  evacuated,  whether  located  behind  the 
pharynx  (retro-pharyngeal-abscess)  or  in  the  tonsils.  In  retro-pharyngeal 
abscess  the  patient  should  be  placed  in  the  position  for  operations  upon 
cleft-palate,  otherwise  the  pus  may  flow  into  the  larynx  when  the  abscess 
is  incised.  In  tonsillitis  the  puncture  should  not  be  made  until  the 
abscess  is  well  formed,  care  being  exercised  to  avoid  wounding  blood- 
vessels  of  size,  an  accident  which  has  frequently  occurred. 

In  detailing  indications  for  the  use  of  medicines  symptoms  relating 
to  the  associated  cavities  must  be  considered  in  some  degree  on  account 
of  their  frequent  existence  in  connection  with  disease  of  the  pharynx. 

Ouaiaeum.  This  remedy  has  been  considerably  employed  in  the 
treatment  of  phlegmonous  tonsillitis  of  rheumatic  origin  and  with  much 
success.  The  author,  however,  has  called  attention  to  its  value  in  simple 
catarrhal  pharyngitis  (sore  throat),  for  which  affection  it  has  proven  more 
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generally  successful  than  any  other  medicine.  It  should  be  promptly 
administered  in  the  early  stage.  A  good  preparation  is  essential,  the 
test  of  which  is  the  degree  of  peppery  sensation  excited  in  the  throat 
It  is  best  administered  in  the  form  of  freshly  medicated  disks,  which 
should  be  frequently  administered,  and  slowly  dissolved  upon  the  tongue. 
BeUadanna  has  been  the  most  generally  employed  medicine  for  the  vari- 
ous forms  of  pharyngitis.  It  is  of  little  value  in  the  ordinary  catarrhal 
variety.  It  is  indicated  by  dryness,  swelling,  bright  redness,  throbbing, 
headache,  etc.  It  is  of  especial  imi)ortance  in  the  forms  of  pharyngitis 
due  to  erysipelas  and  certain  of  the  infectious  diseases,  notably  scarlatina. 
I  have  found  it  more  active  in  the  first  decimal  dilution  or  in  the  tincture. 
Aconiie  is  much  neglected  in  throat  inflammations,  to  the  incipient  stage 
of  the  more  intense  forms  of  which  it  is  particularly  suitable,  i.  e.,  during 
the  first  forty-eight  hours  of  the  attack,  while  congestion  is  intense.  Simple 
catarrhal  pharyngitis  of  severe  character,  and  erysipelatous  pharyngitis, 
are  the  forms  which  most  frequently  respond  to  its  action.  The  rheu- 
matic form,  according  to  Hughes,  seldom  requires  any  other  medicine. 
It  is  frequently  necessary  to  decide  between  aconite  and  belladonna,  but 
the  anxious,  nervous,  restless  aconite  patient  is  the  antithesis  of  the 
belladonna  one.  Apia  is  called  for  when  oedema  is  added  to  a  pale, 
inflammatory  redness.  The  type  of  inflammation  matters  little,  even 
diphtheria  in  epidemic  form  often  yielding  to  apis  when  oedema  is  pro- 
nounced. Lachem  should  be  considered  when  hypersesthesia  and  pain  are 
in  apparent  excess  of  what  the  lesion  should  cause.  The  hypersesthesia 
may  involve  the  external  as  well  as  the  internal  parts.  Lachesis  should 
always  be  considered  if  there  is  an  associated  blood  infection,  as  in  erysipe- 
las, gangrene,  etc. 

Biniodide  of  mercury  or  the  iodohydrargyrate  of  potassium  are  pre- 
eminently indicated  by  ulcerative  action,  e.  g.,  such  as  attends  scarlatina. 
There  are  constitutional  infection  and  swollen  lymphatics  at  the  angles  of 
the  jaw.  The  second  decimal  trituration  of  the  former  and  dilution  of 
the  latter  should  be  persistently  administered.  These  medicines  have 
quite  displaced  m^rcurius  in  my  experience.  Phytolacca  relieves  many 
sore  throats  of  an  acute  character.  There  may  or  may  not  be  ulceration 
or  an  exudate.  The  lymphatics  may  be  involved.  The  most  important 
symptom  in  diffSerentiating  is  the  pain,  which  may  be  of  an  ill-defined 
character,  involving  the  body  generally^  or  certain  areas,  thus  resembling 
myalgia  or  rheumatism.  Phytolacca  has  proven  most  useful  in  catarrhal 
pharyngitis,  in  the  early  stages  of  diphtheria,  and  in  rheumatic  pharyn- 
gitis. Arum  triphyllum  has  been  of  most  service  in  the  acute  pharyngeal 
inflammation  attending  Infectious  disease  especially  scarlatina.  Its  pre- 
eminent indication  is  involvement  of  the  orifices  (mouth  and  nose),  which 
become  very  sensitive,  excoriated,  and  may  crack  and  bleed.  The  entire 
mucous  membrane  of  the  mouth  and  other  related  passages  may  be  dry, 
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red,  and  the  epithelium  extensively  exfoliated.  The  discharges  are  often 
of  a  highly  irritating  character.  Rhus  toxicodendron  gives  good  results 
in  rheumatic  or  herpetic  pharyngitis  and  in  pharyngitis  due  to  the 
infections  (erysipelas,  diphtheria,  variola,  etc.).  The  inflammation  is 
phlegmonous,  there  may  be  an  exudate,  the  lymphatic  glands  are  greatly 
enlarged,  there  are  marked  prostration  and  a  tendency  to  the  develop- 
ment of  the  group  of  symptoms  representing  the  typhoid  state.  The 
tissues  may  be  oedematous.  Kali  bichromicum  is  prescribed  mainly  upon 
the  character  of  the  discharges,  which  are  exceedingly  stringy,  but  it  is 
equally  suitable  to  dry  pharyngitis  with  a  red,  glazed  appearance.  The 
mucous  membrane  even  of  the  tongue  is  denuded  of  much  of  its  epithe- 
lium, the  stomach  is  irritable,  nausea  and  vomiting  being  prominent 
symptoms.  In  some  forms  of  inflammation  of  the  throat  attended  by 
hard  swelling  of  the  lymphatic  glands  and  sticking  pains  kali  carb.  has 
succeeded.  Iodide  of  arsenic  is  sometimes  useful  for  follicular  and  other 
forms  of  pharyngitis  occurring  in  feeble  cachectic  persons.  It  is  best 
suited  to  elderly  people  whose  cardio-vascular  tissues  are  d^enerated 
or  who  are  subjects  of  tuberculosis. 

In  the  follicular  form  consider  hydrastis,  iodide  of  arsenic,  sangumariat 
nitrate,  sulphur  and  iodide  of  sulphur.  Iodine,  hepar,  selenium,  seleniaie  x>J 
soda,  stannum  and  stannum  iodide  are  useful  when  laryngeal  or  bronchial 
symptoms  are  associated. 

For  the  phlegmonous  and  gangrenous  forms  of  pharyngitis  study 
arsenic,  lachesis  and  secede.  Free  stimulation  is  usually  necessary  and  the 
use  of  peroxide  of  hydrogen  as  a  cleansing  agent,  followed  by-a  powder  of 
permanganaie  of  potash,  blown  upon  the  surface  (Vol.  I,  page  227),  or  appli- 
cations of  a  saturated  solution  of  pyoktanin  blue. 

In  tuberculous  ulceration  the  skillful  use  of  the  curette  followed  by 
applications  of  Iodic  acid,  in  solutions  not  weaker  than  thirty  per  cent, 
has  affected  some  cures. 

The  throat  lesions  of  syphilitic  subjects  are  usually  controlled  by 
the  use  of  iodide  of  potassium  or  the  biniodide  of  mercury.  Occasionally 
benefit  follows  the  use  of  hq>ar,  cuprum  sulph.,  nitric  add  or  aurum  muri- 
aticum. 

Retropharyngeal  abscess  demands  the  remedies  suitable  to  abscess 
in  any  location,  viz.,  A«par,  sUicea,  calcarea  carb.,  calcarea  phos.,  cakarea 
svlph.,  fluoric  acid,  etc.  The  treatment  in  many  cases  resolves  itself  into 
that  for  chronic  bone  disease.  A  nutritive  diet,  cod-liver  oil,  and  life  in 
the  open  air,  are  important  items  of  treatment. 

NEUROSES  OP  THE  PHARYNX. 

The  motor  disorders  of  the  pharynx,  paralysis  and  spasm  have 
already  been  described.  (See  Vol.  I,  p.  578.)  Under  the  above  headmg 
are  considered  certain  functional  sensory  disorders  affecting  this  region  of 
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tlie  body.   AnsedhefAa  of  the  pharynx  is  sometimes  a  hysterical  symptom. 
Oftener,  however,  it  is  symptomatic  of  some  organic  disease,  as  bulbar 
paralysis.    Its  most  common  cause  is  diphtheritic  paralysis,  of  which, 
indeed,  it  may  afford  the  only  evidence.    It  gives  rise  to  but  little  incon- 
venience, excepting  when  it  is  well  marked,  in  which  case  food  is  very 
liable  to  pass  into  the  larynx. 

Hypersesthesia  of  the  pharynx  is  exceedingly  common.  It  is  a 
condition  normal  to  many  people.  In  some  cases  it  is  purely  mental- 
Physicians  have  observed  examples  of  this  in  patients  undergoing  local 
treatment  of  the  throat,  who  retch  even  before  the  application  is  made. 
It  is  observed  with  especial  frequency  in  the  nervous  and  hysterical. 
It  is  sometimes  caused  by  local  conditions,  as  pharyngeal  catarrh  and 
varicose  veins  at  the  base  of  the  tongue. 

PareesthesisB  of  the  pharynx  are  also  not  uncommon.  They  are 
generally  observed  in  women,  especially  after  the  removal  of  a  foreign 
body,  the  idea  taking  possession  of  the  patient  that  it  has  not  been 
removed. 

Neuralgia  of  the  pharynx  is  not  often  met  with.  It  consists  of  severe 
darting  pains  in  the  part.  Examination  with  the  probe  usually  detects 
one  point  of  maximum  sensitiveness.  It  generally  occurs  in  neurotic 
subjects. 

The  treaiment  of  these  conditions  is  closely  associated  with  that  of 
the  general  health.  Any  means  which  improves  the  nutrition  will  favor 
the  diminution  of  morbid  sensitiveness  of  the  pharynx,  and  remove 
anaesthesia  and  parsssthesise,  if  not  due  to  organic  disease.  Such  remedies 
as  aconite,  beUadowna,  gelsemium,  Tnercurttw,  nux  vom.,  and  aur.  mur.^  are 
most  likely  to  be  indicated  by  the  local  symptoms,  but  the  general  group 
may  call  for  others  of  most  diverse  character. 
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METHODS  OP   EXAMINATION    IN    DISEASES 
OP  THE  (ESOPHAGUS. 

The  methods  available  for  the  physical  examination  of  the  cBsopha- 
gus  are  auscultation,  sounding,  and  inspection.  The  former  two  may 
be  employed  by  the  general  practitioner ;  the  last  requires  special  appa- 
ratus and  a  high  order  of  technical  skill  for  its  successful  application,  so 
that  its  description  will  be  omitted  from  this  section. 

Auscultation  of  the  (Esophagi. — Examination  of  the  oesopha- 
gus by  auscultation  is  based  upon  the  fact  that  food  and  liquids  in  their 
passage  through  this  tube  cause  certain  sounds,  which  in  case  of  altera- 
tion in  the  calibre  or  muscular  coat  of  the  oesophagus,  differ  from  the 
sounds  heard  in  health.  Auscultation  is  best  practised  with  the  aid  of  a 
stethoscope,  which  should  be  placed  on  the  back  of  the  neck  or  on  the  back 
over  the  course  of  the  oesophagus.  In  some  cases  it  may  be  performed 
low  down  and  also  on  the  side  of  the  neck.  Simple  as  the  process 
appears  to  be,  much  care  is  required  for  its  practice.  It  is  necessary  to 
be  thoroughly  conversant  with  the  normal  sounds  of  deglutition,  and 
to  carefully  auscultate  each  inch  of  the  oesophagus  from  pharynx  to 
stomach.  After  the  stethoscope  is  placed  in  position  the  patient  is 
directed  to  swallow  water,  or  better  still,  some  thickened  fluid,  such 
as  arrow-root  gruel.  If  the  stethoscope  is  placed  on  the  side  of  the 
neck  at  the  level  of  the  hyoid  bone,  deglutition  produces  a  sound 
which  has  been  described  as  represented  by  the  word  "glouglou"  spoken 
in  a  loud  whisper,  and  is  known  as  the  pharyngeal  sound.  It  is  due  to 
the  passage  of  air  and  liquid  into  the  pharynx.  It  also  tends  to  obscure 
the  true  oesophageal  sound  heard  with  the  stethoscope  on  the  back  and 
over  the  oesophagus.  An  error  from  this  source  may  be  obviated  by 
directing  the  patient  to  drink  continuously  but  slowly,  which  lessens  the 
quantity  of  air  taken  in.  The  oesophageal  sound  has  been  described  as 
a  sharp  and  sudden  one,  ceasing  suddenly.  In  listening,  it  is  important 
to  observe  not  only  the  quality  of  the  sound,  but  its  duration,  and  its 
relation  to  the  time  when  the  act  of  swallowing  is  begun.  It  may  be 
feeble  in,  the  case  of  organic  strictures ;  sometimes  it  is  altered  in  the 
direction  of  a  confused  and  bubbling  noise.  To  determine  the  quick- 
ness of  the  sound,  one  finger  is  placed  over  the  hyoid  bone  while  listen- 
ing.   It  is  then  possible  to  note  the  time  intervening  between  the  begin- 
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ning  of  deglutition,  as  marked  by  the  rising  of  the  hyoid  bone,  and  the 
time  when  the  sound  is  heard  over  the  oesophagus.  Regurgitation  of 
food  may  also  be  determined  by  auscultation,  and  may  be  due  to 
either  organic  or  spasmodic  stricture.  In  the  former  an  appreciable 
time  elapses  between  the  going  down  and  the  coming  up  of  the  food ; 
in  the  latter,  it  is  prompt  and  the  ejection  is  more  forcible.  By  care- 
fully listening  over  every  portion  of  the  OBSophagus,  points  of  obstruction 
may  be  detected. 

Sounding  the  (Esophagos. — This  is  best  practised  with  bougies, 
ovoid  in  cross-section,  and  ranging  in  diameter  from  three  to  fifteen 
millimetres.  They  are  made  of  rubber  and  are  flexible.  The  manner 
of  using  them  is  self-evident.  In  case  of  suspected  stricture  or  oBSopha- 
geal  obstruction,  one  of  the  smaller  sizes  is  chosen  and  passed.  If  it 
can  be  readily  introduced,  larger  sizes  are  successively  employed  until 
one  finds  an  instrument  which  is  not  capable  of  passing  the  obstructed 
point.  The  distance  of  this  from  the  edge  of  the  teeth  is  carefully 
noted.  In  every  case  the  manipulations  must  be  gentle.  It  is  also 
important  that  after  passing  the  obstruction  the  instrument  should  be 
introduced  as  far  as  the  stomach,  for  there  may  be  other  strictures  of 
smaller  calibre  lower  down. 

(Esophagoscopy  is  performed  with  the  aid  of  special  instruments. 
It  enables  the  skilled  observer  to  discover  the  appearances  of  the  mucous 
membrane,  the  presence  of  ulceration,  etc. 

ACUTE  GJSOPHAQITIS. 

Definition, — Inflammation  of  the  oesophagus. 

Etiology, — Acute  oesophagitis,  from  whatever  cause  it  may  arise,  is 
very  rare.  It  may,  however,  occur  as  a  result  of  an  acute  inflammation 
extending  from  adjoining  structures,  as  the  pharynx  above  or  the 
stomach  below.  As  a  primary  affection  its  occurrence  has  been 
attributed  to  the  drinking  of  ice-water,  muscular  strain,  hot  drinks 
and  food,  traumatism,  chemical  action,  and  rheumatism.  The  traumatic 
cases  are  produced  by  the  swallowing  of  rough  foreign  bodies  or  the 
bungling  introduction  of  instruments.  CBsophagitis  from  chemical 
action  is  usually  the  result  of  suicidal  attempts,  and  follows  the  inges- 
tion of  the  mineral  acids,  strong  alkalies  (generally  lye  or  household 
ammonia),  corrosive  sublimate  and  antimony.  Following  the  taking  of 
antimony,  it  may  occur  as  a  result  of  injudicious  medication  with  that 
drug.  As  to  the  rheumatic  cases,  it  is  a  question  whether  or  not  the 
actual  lesion  is  a  myalgia. 

Acute  oesophagitis  seems  to  be  comparatively  common  in  young 
infants,  probably  because  of  the  normally  congested  state  of  the  mucous 
membrane  of  the  oesophagus  at  birth.  Its  exciting  cause  is  the  sore 
nipples  of  the  mother,  defective  quality  of  the  breast  milk,  or  improper 
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feediDg.  A  mycotic  variety  of  oesophagitis  may  also  occur  in  in&nts, 
and  is  due  to  the  extension  of  thrush  from  the  mouth  or  throat 

As  a  secondary  afifection,  oesophagitis  may  oc«ur  during  the  course 
of  diphtheria  and  other  infectious  diseases.  It  may  be  secondary  to 
other  pathological  processes  in  the  oesophagus,  e.  g.,  cancer,  or  stricture 
with  retention  of  food,  and  may  also  result  from  constitutional  diseases 
such  as  nephritis,  tuberculosis,  syphilis,  and  pysemia. 

Pathology  and  Morbid  Anatomy,— The  pathological  appearances 
in  the  ordinary  case  of  catarrhal  oesophagitis  differ  in  no  wise  from 
those  observed  in  catarrhal  processes  in  other  situations.  The  mucous 
membrane  is  reddened,  swollen,  and  bathed  with  an  increased  secretion 
of  mucus.  The  natural  tendency  of  the  inflammation  is  to  subside 
under  proper  treatment,  so  that  as  a  rule  the  process  undergoes  resolu- 
tion. Sometimes  ulceration  takes  place,  usually,  however,  under  the 
influence  of  definite  exciting  causes,  such  as  the  ingestion  of  hot  or 
corrosive  substances,  irritation  caused  by  foreign  bodies,  and  the  mem- 
branous inflammation  of  diphtheria.  In  traumatic  cases  suppuration 
may  ensue.    Such  a  termination  is  very  rare ;  still  more  so  is  gangrene. 

Symptomatology, — ^The  characteristic  symptom  of  acute  oesopha- 
gitis is  severe  pain  on  swallowing,  extending  down  the  entire  oesophagus 
and  sometimes  associated  with  a  constant  dull  pain  beneath  the  sternum 
and  in  the  back  between  the  shoulders,  't'his  pain  is  described  by  the 
pationt  as  of  a  severe  burning-tearing  character.  Between  the  acts  of 
deglutition  a  dull  soreness  is  experienced.  Pressure  on  the  larynx  and 
trachea  from  before  backward  discovers  a  sensitiveness  when  the  inflam- 
mation involves  the  upper  end  of  the  tube.  Even  such  slight  move- 
ments as  those  of  the  muscles  of  the  larynx  during  phonation  may  aggra- 
vate the  suffering  and  cause  the  patient  to  refrain  from  talking.  If  the 
swelling  of  the  mucous  membrane  is  well-marked,  a  sensation  as  of 
a  foreign  body  in  the  throat  may  be  complained  of.  The  patient  holds 
the  head  stiffly,  and  takes  care  not  to  turn  it  to  either  side  lest  the 
sufferings  are  intensified.  Attempts  at  swallowing  are  sometimes  fol- 
lowed by  reflex  spasm,  causing  violent  ejection  of  the  ingesta.  This 
phenomenon  is  generally  due  to  narrowing  of  the  oesophageal  calibre  by 
the  swelling  of  the  mucous  membrane,  the  weakening  of  the  muscular 
walls  by  the  inflammation,  and  the  hypersesthesia  of  the  parts.  Some- 
times the  regurgitated  matters  are  found  to  contain,  besides  the  substances 
swallowed,  considerable  blood-stained  mucus.  When  the  inflammation 
has  gone  on  to  suppuration,  rupture  of  the  abscess  is  attended  by  ejection 
of  pus.  As  in  most  inflammatory  affections  there  is  thirst,  but  it  is 
greatly  intensified  because  the  patient  is  unable  to  appease  it  by  drinking. 
The  inflammation  may  extend  to  the  ary-epiglottic  folds,  in  which  case 
dyspnoea  becomes  an  important  symptom.  Fever,  though  usually 
present,  does  not  attain  a  high  point,  the  temperature  rarely  reaching  a 
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higher  point  than  102^  F.  The  advent  of  suppuration  is  marked  by  the 
appearance  of  rigors  and  increased  intensity  of  the  local  phenomena,  all 
of  which  are  promptly  relieved  on  the  evacuation  of  the  abscess. 

In  the  case  of  oesophagitis  arising  from  the  taking  of  irritant  poisons, 
there  are,  besides  the  history  of  the  case  to  guide  us,  the  discovery  of 
bottles  containing  the  poison,  and  the  local  action  of  the  chemical  on  the 
mouth  and  throat.  Laryngoscopic  examination  reveals  changes  in  the 
epiglottis  and  arytenoid  cartilages,  which  may  be  much  swollen  and 
oedematous.  The  symptoms  appear  immediately  after  taking  the  poison. 
Owing,  however,  to  the  destruction  of  tissues,  sensation  is  blunted,  and 
pain  is  not  as  prominent  a  feature  of  the  case  as  in  the  acute  idiopathic 
variety.  Vomiting  is  prominent  and  causes  the  expulsion  of  shreds  of 
mucous  membrane  and  much  blood-stained  mucus. 

Diagnosis. — The  diagnosis  of  acute  oesophagitis  depends  upon  the 
severe  pain  during  deglutition  following  the  course  of  the  oesophagus, 
the  sensitiveness  of  that  structure  to  pressure,  and  the  absence  of  physical 
signs  i)ointing  to  disease  of  the  pharynx,  larynx,  trachea,  or  pericardium. 
The  inability  to  swallow  liquids  and  the  violent  ejection  of  the  same 
which  may  follow  the  attempt,  may  lead  the  observer  to  suspect  hydro- 
phobia. The  latter  disease,  however,  has  a  general  hyperaethesia,  par- 
oxysms  of  asphyxia,  and  marked  mental  symptoms,  which  are  all  absent 
in  oesophagitis.  Inspection  of  the  throat  and  the  use  of  the  laryngoscope 
demonstrate  that  the  painful  deglutition  is  not  due  to  disease  in  either 
the  pharynx  or  larynx.  It  is  said  that  pericarditis  with  marked  effusion 
may  produce  dysphagia.  The  pain,  however,  in  such  cases,  is  rarely 
considerable,  and  is  generally  most  marked  in  the  epigastrium.  Physical 
examination  demonstrates  the  usual  signs  of  pericardial  effusion. 

Prognosis. — The  prognosis  of  acute  oesophagitis  is  generally  favor- 
able, most  cases  making  a  good  recovery  in  a  few  days.  When  convales- 
cence is  once  established  it  proceeds  very  rapidly.  Cases  resulting  from 
strong  acids  or  alkalies  are  very  prone  to  be  succeeded  by  cicatricial 
stenosis  of  the  oesophagus.  Such  cases  are  serious,  however,  from  their 
very  beginning,  and  the  restoration  to  health  is  a  slow  process.  Ulcera- 
tion is  dangerous  because  of  the  possibility  of  perforation,  which  occurs 
rarely.    Diphtheritic  inflammation  of  the  oesophagus  is  highly  fatal. 

Treatment. — ^The  first  element  in  the  treatment  of  this  disease  is 
absolute  rest.  If  swallowing  is  very  painful  all  food  and  drink  must  be 
prohibited  and  alimentation  carried  on  by  the  rectum.  Relief  from 
pain  may  be  secured  in  a  measure  by  the  application  of  hot  poultices 
over  the  spine.  When  thirst  is  intense  it  may  be  allayed  by  giving  the 
patient  small  pieces  of  ice,  providing  the  swallowing  does  not  produce 
too  much  discomfort.  In  no  case  should  the  sound  be  used,  as  it  can 
do  much  harm.  On  the  subsidence  of  the  Inflammation  care  must  be 
exercised  in  permitting  a  return  to  solid  food. 
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The  remedies  are  those  adapted  to  inflammatory  processes  in 
mucous  membranes  in  general.  Aconite^  in  the  beginning  of  the  catar- 
rhal cases,  particularly  when  produced  by  cold.  Oelsemium  may  also  be 
thought  of  in  this  connection.  Belladonna  is  suited  to  cases  associated 
with  intense  pain,  fever,  marked  oesophageal  spasm,  and  sensitiveness  to 
pressure.  Rhus  and  bryonia  are  adapted  to  the  rheumatic  or  myalgic 
cases ;  mercuriua  viv,  and  mercurius  corro8i9u8  to  severe  cases  presenting 
symptoms  similar  to  those  calling  for  belladonna,  but  at  a  later  stage  of 
the  disorder. 

Cases  arising  from  poisons  require  the  administration  of  appropriate 
antidotes,  which  vary  according  to  the  nature  of  the  substance  which  it 
is  desirable  to  neutralize,  followed  by  liquid  food  and  the  use  of  mercuriui 
car.f  rhu8  toz.,  arsenic  or  cantharis. 

STENOSIS  OP  THE  GJSOPHAQUS. 

Definition. — The  term  oesophageal  stenosis  is  used  to  designate  a 
narrowing  of  the  calibre  of  the  oesophagus  dependent  upon  cicatricial 
contraction  or  thickening  of  its  walls,  or  from  the  pressure  of  tumors 
from  without,  or  encroachment  upon  its  lumen  by  tumors  of  the  oesoph- 
agus itself.  Scientific  accuracy  limits  the  use  of  the  term  to  cases  of 
cicatricial  contraction. 

Synonym. — (Esophageal  stricture. 

Etiology. — ^In  the  vast  majority  of  cases  stricture  of  the  oesophagus 
is  the  remote  result  of  poisoning  by  acids  or  caustic  alkalies.  Such  acci- 
dents are* of  especially  frequent  occurrence  in  small  children,  hence  the 
condition  under  consideration  is  often  encountered  in  childhood.  Some- 
times it  results  from  the  cicatrization  of  an  ulcer  produced  by  a  foreign 
body.  Stenosis  of  the  oesophagus  has  been  known  to  occur  from  the 
impaction  of  a  foreign  body  in  that  tube ;  from  syphilitic,  tuberculous 
and  variolous  ulcerations,  and  inordinate  thickening  of  the  walls  of  the 
oesophagus  consequent  upon  chronic  inflammation.  It  is  said  that  the 
condition  may  be  congenital. 

Pathology  and  Morbid  Anatomy.— Stricture  may  involve  any 
portion  of  the  oesophagus,  but  it  is  especially  liable  to  occur  in  the 
lower  third.  Usually  it  is  about  two  or  three  inches  in  length,  but  may 
involve  the  entire  tube.  The  walls  of  the  oesophagus  are,  as  a  rule, 
greatly  thickened.  The  extent  to  which  its  lumen  is  narrowed  varies 
greatly  in  different  cases,  and  in  different  parts  of  the  oesophagus  in  the 
same  case.  In  some  instances  the  stenosis  may  be  complete.  The  muc- 
ous membrane  of  the  affected  part  may  be  thrown  into  folds,  be  traversed 
by  bands  or  fibrous  ridges,  or  it  may  be  entirely  replaced  by  cicatricial 
tissue.  Dilatation  of  the  oesophagus  above  the  seat  of  obstruction  is 
sometimes  observed. 

Symptomatology. — The  important  symptom  of  oesophageal  stenosis 
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is  difficult  deglutition  or  dysphagia.  As  a  rule,  it  is  of  gradual  onset. 
Sometimes,  because  of  spasm  or  sudden  swelling  of  the  mucous  mem- 
brane, its  appearance  is  rapid.  An  examination  into  the  history  of  the 
case  usually  discovers  that  some  time  previously  the  patient  suffered 
from  irritant  poisoning  or  an  acute  oesophageal  ulceration  from  some 
cause,  followed  by  recovery  and  gradual  disappearance  of  the  painful 
deglutition,  leaving  the  patient  comparatively  well,  until  the  dysphagia 
appeared  for  which  relief  is  now  sought.  The  time  intervening  between 
the  disappearance  of  the  primary  disease  and  the  manifestation  of  symp- 
toms of  stenosis  ranges  from  a  few  days  to  three  months. 

In  the  beginning  the  dysphagia  is  manifested  by  inability  to  swallow 
large  solid  particles  of  food.  Later  this  is  found  to  be  impossible  unless 
d^lutition  is  aided  by  drinking  freely  of  fluids.  As  the  trouble 
increases  the  patient  is  forced  to  partake  of  food  of  less  and  less  consist- 
ence, until  the  stricture  reaches  such  a  stage  that  fluids  only  can  be 
swallowed.  Food  may  accumulate  in  the  oesophagus  above  the  obstruc- 
tion, causing  dyspnoea  by  pressing  upon  the  trachea.  Sometimes  it  is 
violently  ejected,  as  if  by  vomiting.  That  the  ejecta  are  not  from  the 
stomach  may  be  demonstrated  by  their  alkaline  reaction.  Regurgitation 
of  food  may  take  place  immediately  after  swallowing,  especially  when 
the  stricture  is  high  up. 

Diagnosis, — ^The  diagnosis  of  oesophageal  stenosis  is  made  by  the 
presence  of  the  symptoms  above  described  in  association  with  the  phys- 
ical signs  of  that  condition.  Auscultation  reveals  normal  deglutition 
sounds  above  the  seat  of  obstruction.  Below  that  point  there  are  heard 
a  variety  of  noises,  for  the  most  part  of  a  gurgling  and  trickling  char- 
acter, persisting  for  a  long  time  after  the  attempt  to  swallow  is  made. 
The  use  of  the  sound  demonstrates  more  accurately  the  situation  of  the 
stricture,  and  the  extent  to  which  the  calibre  of  the  oesophagus  is 
obstructed.  Before  using  that  instrument  it  is  imi)ortant  to  negative 
the  existence  of  a  thoracic  aneurism,  which  may  have  produced  the 
obstruction  by  encroachment  on  the  oesophageal  walls.  The  differentia- 
tion of  cicatricial  stricture  from  compression  from  without,  as  by  tumors, 
enlarged  glands,  etc.,  is  usually  not  difficult,  because  in  the  former  case 
we  have  a  clearly  defined  history,  and  in  the  latter,  the  presence  of 
unmistakable  phenomena  to  guide  us. 

Prognosis. — Stricture  of  the  oesophagus  is  always  a  serious  matter, 
many  of  the  cases  ending  fatally.  While  it  is  generally  possible  to 
secure  some  benefit  from  dilatation,  the  gain  is  very  frequently  lost  by 
subsequent  recontraction.  In  some  cases  the  obstruction  appears  to  have 
been  the  result  of  inflammatory  infiltration  of  the  oesophageal  walls 
judging  from  the  permanence  of  the  results.  The  introduction  of  the 
sound  stimulates  absorption  of  the  inflammatory  exudation. 

Treatment. — ^The  treatment  of  stricture  of  the  oesophagus  is  purely 
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mechanical,  and  consists  of  dilatation  by  the  introduction  of  bougies  of 
larger  and  larger  calibres.  The  treatment  must  be  persevered  in  for  a 
long  time  because  of  the  liability  to  relapses.  When  the  obstruction  is 
due  to  cancerous  growths  in  the  oesophageal  wall  or  to  compression  of 
tumors  from  without,  dilatation  must  not  be  employed.  Electrolysis 
may  be  practised  for  the  cure  of  otherwise  irremediable  strictures.  It  is 
impossible  as  yet  to  say  what  results  may  be  obtained  from  it,  or  to  what 
dangers  it  may  subject  the  patient.  It  must  be  employed  skillfully  or 
not  at  all. 

DILATATION  OP  THE  GJSOPHAQUS. 

Definition, — A  circumscribed  or  dififuse  enlargement  of  the  lumen 
of  the  oesophagus. 

Vaxieties, — Dilatation  of  the  oesophagus  is  described  as  primary  or 
secondary.  The  former  variety  occurs  without  apparent  cause;  the 
secondary  form  results  from  stricture  of  the  oesophagus  at  a  point  below 
the  dilatation. 

Dilatations  are  fusiform,  spindle-shaped,  or  sacculated.  A  variety 
dependent  upon  traction  upon  the  oesophageal  walls  from  without,  has 
also  been  described  and  is  known  as  traction  diverticula. 

PRIMARY  DILATATIONS. 

Primary  dilatations  of  the  oesophagus  are  fusiform  or  cylindrical  in 
shape.  They  may  involve  the  tube  throughout  its  entire  length,  or  they 
may  be  limited,  nearly  always  the  former,  however.  They  usually  in- 
volve the  entire  circumference  of  the  oesophagus;  exceptionally,  they 
affect  but  one  side.  Their  favorite  situation  is  in  the  middle  of  the 
thoracic  portion  of  the  ttibe,  because  it  is  at  this  point  that  the  structure 
receives  the  least  support  from  surrounding  tissues. 

Etiology. — The  cause  of  primary  dilatation  of  the  oesophagus  is 
obscure.  It  is  generally  stated,  however,  that  it  arises  from  a  weakness 
of  the  walls  of  the  tube,  this  feebleness  of  structure  usually  being  con- 
genital. There  is  no  positive  proof  of  the  truth  of  this  latter  assertion. 
As  a  matter  of  fact  it  has  been  noted  that  the  symptoms  are  first  mani- 
fested in  early  life,  generally  at  about  the  fifteenth  year.  Among  excit- 
ing causes  have  been  mentioned  traumatism,  as  from  an  external  blow, 
or  the  lodgment  of  a  foreign  body  in  the  oesophagus.  As  a  predisposing 
cause  in  some  cases,  gout  has  been  mentioned. 

Symptomatology. — The  characteristic  symptom  of  dilatation  of 
the  oesophagus  is  the  regurgitation  of  food  entirely  unchanged  in  char- 
acter, hours  after  it  has  been  swallowed.  The  regurgitated  matters  are 
alkaline  in  reaction.  When  the  composition  of  the  food  is  starchy,  the 
regurgitated  matters  have  a  sweetish  taste  owing  to  the  diastasic  action 
of  the  saliva,  with  which  they  have  been  commingled,  upon  the  hydrated 
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starch.  The  patient  experiences  more  or  less  difficulty  in  deglutition. 
The  food  retained  in  the  dilated  oesophagus  undergoes  decomposition, 
this  condition  showing  itself  by  foetor  of  the  breath.  The  accumulation 
of  food  may  give  rise  to  some  local  symptoms,  including  a  sense  of  dis- 
tention, local  heat  and  burning,  and  various  phenomena  arising  from 
the  pressure  of  the  food  mass  on  neighboring  organs.  Thus  the  heart's 
functions  have  been  disturbed,  giving  rise  to  the  mistaken  idea  that  that 
organ  is  really  at  fault,  or  suggesting  the  possible  presence  of  aneurism. 
Emaciation  is  rarely  marked,  because  as  a  rule  sufficient  food  passes  into 
the  stomach  to  maintain  a  fair  standard  of  nutrition. 

The  oesophageal  sound  may  or  may  not  be  readily  passed.  This 
depends  upon  whether  or  not  the  oesophagus  has  been  doubled  upon 
itself  In  some  cases  that  structure  is  greatly  lengthened ;  in  one  case 
it  was  forty-six  centimetres  in  length.  The  dilated  tube  may  attain  a 
circumference  of  thirty  centimetres. 

SACCULATED  DILATATION. 

Sacculated  dilatations  occur  in  the  majority  of  cases  in  the  posterior 
wall  of  the  oesophagus  at  its  junction  with  the  pharynx,  because  of  a 
congenital  weakness  of  the  structures  at  this  point.  The  dilatation  is 
favored  by  the  mechanical  action  of  portions  of  food.  A  dilatation 
having  been  started  it  is  readily  aggravated  by  a  succession  of  mechan- 
ical influences.  The  sacculations  range  in  size  from  a  slight  bulging  to 
a  sac  of  five  inches  in  length. 

Etiology. — As  exciting  causes  in  individual  cases  there  have  been 
observed  traumatisms,  as  from  throttling,  the  impaction  of  a  fishbone, 
the  wearing  of  too  tight  a  collar,  etc. 

Symptomatology. — In  slight  cases  the  symptoms  are  by  no 
means  as  prominent  as  those  of  the  variety  above  described.  Indeed,  in 
many  cases  they  are  entirely  absent.  The  capacity  of  the  dilatation  is 
small,  as  a  rule,  consequently  the  fragments  of  food  retained  and  after- 
wards expelled  are  small  and  few.  The  situation  of  the  pouch  is  such, 
however,  that  it  may  be  visible  externally  on  one  or  both  sides  of  the 
larynx.  As  to  examination  with  the  sound,  that  instrument  may  be 
passed  readily  one  day  and  with  only  the  greatest  difficulty  on  the 
next.  These  differences  have  found  an  explanation  in  the  varying 
degrees  of  emptiness  and  fulness  of  the  sac.  It  has  been  claimed  that 
in  some  cases  auscultation  of  the  sac  will  at  times  discover  a  splashing 
sound. 

TRACTION  DIVERTICULA. 

This  form  of  dilatation  is  more  common  than  either  of  those  already 
described.  They  are  produced  by  some  condition  originating  outside 
of  the  oesophagus  causing  traction  upon  its  walls,  and  thus  producing 
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cone-shaped  diverticula.  They  are  usually  found  on  the  anterior  wall 
of  the  tube  at  about  the  level  of  the  bifurcation  of  the  trachea.  They 
are  believed  to  originate,  in  the  majority  of  cases,  in  scrofulous  disease  of 
the  lymphatic  glands  in  this  situation.  In  some  cases  they  have  been 
produced  by  vertebral  caries.  They  range  in  depth  from  two  to  twelve 
millimetres,  give  rise  to  no  symptoms,  and  are  often  recognizable  by  the 
oesophagoscope. 

SECONDARY  DILATATIONS. 

The  mechanism  and  pathology  of  this  variety  of  dilatation  is  self- 
evident.  It  results  from  stenosis  of  the  CBSlophagus  at  a  lower  level  than 
the  dilatation.  The  history  of  the  case  generally  makes  it  possible  to 
determine  the  nature  of  the  causative  obstruction,  while  the  existence  of 
the  latter  is  made  evident  by  the  use  of  the  sound. 

Prognosis  of  (Esophageal  DilatatioxL— This  is  unfavorable,  as 
the  causes  are  generally  irremediable,  and  there  is  no  treatment  which 
can  be  directed  to  the  cure  of  the  dilatation. 

Treatment. — There  is  no  satisfactory  treatment  for  any  of  these 
cases.  The  victims  will  sometimes  devise  a  suitable  method  in  their 
individual  cases  by  which  food  may  be  made  to  pass  onward  to  the 
stomach,  or  the  sac  can  be  emptied.  The  whole  subject  of  treatment 
may  be  summed  up  in  means  for  the  maintenance  of  nutrition  and 
cleanliness  of  the  sac. 

OANOER  OP  THE  CESOPHAGUS. 

Etiology. — Cancer,  although  the  most  frequently  observed  disease 
of  the  o&sophagus,  is  congiparatively  rare,  for  out  of  8,289  deaths  from 
malignant  disease,  according  to  Walshe,  but  13  were  cancer  of  the  oesoph- 
agus. Cancer  in  this  situation  is  nearly  always  primary.  Heredity 
and  age  seem  to  exert  about  the  same  influence  as  in  cancer  elsewhere. 
Men  are  more  frequently  attacked  than  women.  The  abuse  of  alcohol 
has  been  assigned  as  a  cause.  The  probable  fact  is  that  alcoholic 
excesses  tend  to  chronic  hypersemia  of  the  oesophagus,  and  so  to  local- 
ization of  malignant  disease  in  this  situation.  Indigestion  and  cica- 
tricial stenosis  are  said  to  exert  a  similar  influence. 

Pathology  and  Morbid  Anatomy.— Concerning  the  most  fre- 
quent-situation of  cancer  of  the  oesophagus  there  seems  to  be  a  difference 
of  opinion.  Mackenzie,  Habershon,  and  Butlin  state  that  it  is  in  the 
upper  third ;  while  Pepper,  Petri,  and  Zenker,  consider  the  lower  third 
to  be  most  frequently  attacked,  and  my  own  experience  coincides  with 
this.  The  reasonable  conclusion  drawn  from  these  diverse  observations 
is  that  the  disease  has  no  favorite  location.  In  the  majority  of  cases  the 
tumor  is  epitheliomatous,  beginning  in  the  mucous  membrane  and  soon 
spreading  to  the  other  structures  of  the  oesophagus.    It  may  encircle  the 
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tuboy  break  down,  and  ulcerate.  It  rarely  extends  further  than  four 
inches  along  the  long  axis  of  the  oesophagus.  It  may  spread  to  contigu- 
ous structures,  or  may  be  followed  by  secondary  growths  in  other  por- 
tions of  the  body.  By  reason  of  the  ulceration  perforation  sometimes 
takes  place  either  into  the  air  passages  or  into  the  peri-ossophageal  tis- 
sues.   In  the  latter  case  abscess  forms. 

Symptomatology. — ^The  initial  symptoms  of  oesophageal  cancer  are 
practically  identical  with  those  of  stenosis,  namely,  gradually  increasing 
dysphagia,  experienced  first  as  to  solids,  and  later  to  both  liquids  and 
solid&  In  some  few  cases  this  symptom  is  absent  In  others,  after 
existing  for  a  long  time,  sloughing  of  a  portion  of  the  growth  takes  place, 
the  lumen  of  the  canal  is  restored  and  the  dysphagia  disappears.  Next 
to  the  dysphagia  the  cachexia  appears,  which  so  frequently  accompanies 
malignant  disease  in  any  situation.  Digestion  is  impaired  early,  vomit- 
ing is  not  infrequent  and  there  is  suffering  from  hunger.  The  pressure 
of  the  tumor  on  the  trachea  sometimes  gives  rise  to  dyspnoea.  Ausculta- 
tion of  the  oesophagus  reveals  the  situation  and  degree  of  the  stenosis. 
Emaciation  and  debility  usually  progress  rapidly.  Death  as  a  rule 
results  from  asthenia;  sometimes,  however,  it  follows  perforation  of  the 
air  passages  or  the  peri-cesophageal  tissues.  The  tumor  may  press  upon 
the  recurrent  laryngeal  nerve  with  resulting  aphonia. 

Diagnosis. — Cancer  of  the  oesophagus  is  to  be  differentiated  from 
simple  stenosis,  spasmodic  stricture,  syphilitic  disease,  simple  dilatation 
and  cancer  of  the  stomach.  The  history  of  the  case  affords  an  all-suffi- 
cient means  for  distinguishing  simple  stenosis.  In  spasmodic  stricture 
the  obstruction  is  of  sudden  onset  and  occurs  most  frequently  in  hysteri- 
cal women.  There  is  no  pain,  and  the  sound  can  be  passed  readily 
when  the  patient  is  ansesthetized.  In  paralysis  of  the  oesophagus  the 
passage  of  the  sound  is  readily  effected.  Syphilitic  disease  may  present 
so  close  a  similarity  to  cancer  as  to  make  a  differentiation  impossible. 
Even  the  possession  of  a  syphilitic  history  does  not  clear  up  doubts,  as 
syphilitic  subjects  may  have  cancer.  The  therapeutic  test  is  often  the 
crucial  one  for  diagnosis.  The  symptoms  of  dilatation  are  distinctive, 
viz.,  the  regurgitation  of  unchanged  food  and  freedom  from  pain. 

Prognosis. — ^The  prognosis  of  cancer  of  the  oesophagus  is  most 
unfavorable,  death  resulting  in  most  instances  in  less  than  one  year 
after  the  appearance  of  symptoms. 

Treatment. — ^This  is  very  unsatisfactory.  While  the  oesophagus  is 
pervipus  the  patient  should  be  fed  on  highly  nourishing  liquid  food,  e.  g,, 
milk,  broths,  etc.  Aft^r  that  time  the  question  of  dilatation  and  other 
operative  interference  comes  up.  Under  such  circumstances  the  question 
as  to  the  proper  course  should  be  left  to  a  surgeon  of  judgment  and 
experience. 
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RUPTURE  OF  THE  CESOPHAGUS. 

Etiology. — While  the  possibility  of  rupture  of  the  oesophagi 
perfectly  healthy  walls  has  been  denied,  a  few  cases  occurring 
such  circumstances  have  been  reported.  Usually  this  accide 
happened  as  the  result  of  violent  and  sudden  vomiting  in  i 
w'hose  tissues  have  become  weakened  by  softening.  The  vomitir 
ducing  the  rupture  is  necessarily  violent,  the  mechanical  action 
ejected  matters  being  intensified  by  some  obstruction  to  their  free 
The  nature  of  this  obstruction  is  not  always  clear;  in  some  cases 
been  suggested  that  it  is  due  to  contraction  of  the  circular  fibres 
oesophagus  in  its  upper  portion.  The  amount  of  force  requi: 
produce  a  rupture  of  this  tube  has  been  determined  by  experirr 
ranging  from  twelve  and  a-half  to  five  and  three-quarter  pounds, 
patients  are  for  the  most  part  men  addicted  to  free  use  of  ale 
liquors  and  accustomed  to  heavy  eating.  The  suggestion  has 
offered  that  the  oesophagus  has  been  softened  by  the  action  of  the  j 
juice,  but  practical  observations  do  not  confirm  this  theory.  Th< 
ture  in  nearly  every  instance  is  situated  at  the  lower  end  of  the 
and  its  edges  are  as  cleanly  cut  as  if  mad6  with  a  knife. 

Symptomatology. — The  accident  usually  happens  during  the 
of  intoxication  or  after  partaking  of  a  heavy  meal,  and  is  excited 
violent  paroxysm  of  vomiting.  The  patient  experiences  a  sensati 
if  something  had  given  way  internally,  which  is  followed  at  on 
severe  pain  and  collapse.  The  pain  is  referred  to  the  epigastriu 
along  the  course  of  the  oesophagus.  It  is  nearly  always  accompani* 
subcutaneous  emphysema,  which  shows  itself  at  first  in  the  parts  a 
root  of  the  neck  anteriorly.  Following  the  rupture,  the  ability  to  ^ 
is  often  lost. 

Diagnosis. — Notwithstanding  the  prominence  of  the  symp 
this  affection  has  never  been  diagnosticated  during  life.  It  can  on 
suspected  when  in  the  presence  of  the  above  symptoms  there  is  a  hi 
of  previous  oesophageal  disease,  with  expectoration  of  blood  and  inal 
to  vomit.  Physical  examination  may  give  evidence  of  escape  of  aii 
fluid  into  the  pleural  cavities. 

Prognosis. — No    case  of   recovery    from    the  accident    has 
reported.     Death  takes  place  very  rapidly,  although  in  one  case  i1 
not  occur  until  the  lapse  of  eight  days. 

Treatment.— The  treatment  suggested  hitherto  has  consisted  o 
introduction  of  the  oesophageal  tube,  which  is  permitted  to  rei 
m  situ,  and  through  which  feeding  may  be  conduijted;  or,  theadmini 
tion  of  all  food  and  medicine  per  rectum.  As  for  the  rest,  the  therapy 
measures  must  be  based  upon  indications  as  they  arise. 
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CESOPHAGOMALAOIA. 

Very  little,  if  anything,  is  known  concerning  cdsophagomalacia  as 
an  actual  clinical  condition.  It  is  believed  by  those  with  the  most 
experience  that  it  is  a  purely  post-mortem  lesion  in  all  cases,  dependent 
upon  the  action  of  the  gastric  juice  on  the  walls  of  the  oesophagus.  It 
seems  to  occur  with  the  greatest  frequency  in  patients  who  have  died  of 
some  disease  of  the  brain,  and  it  is  asserted  that  the  disintegrating 
action  of  the  gastric  juice  on  the  tissues  begins  during  the  moribund 
condition.  The  portion  of  the  tube  affected  is  the  lower  segment  and 
the  posterior  wall.  It  is  hardly  likely  that  this  condition  is  capable  of 
recognition  even  should  it  occur  during  life. 

NEUROSES  OP  THE  CESOPHAGUS. 

The  neuroses  of  the  oesophagus  of  especial  interest  are  paralysis  and 
spasm. 

PARALYSIS  OP  THE  CESOPHAGUS. 

litiology. — Paralysis  of  the  oesophagus  is  a  rare  event  from  any 
cause.  It  may  arise,  however,  from  quite  a  variety  of  nervous  lesions, 
the  most  frequently  encountered  of  which  is  post-diphtheritic  neuritis. 
It  is  one  of  the  manifestations  of  disease  of  the  medulla,  and  occurs  in 
conjunction  with  bulbar  paralysis,  locomotor  ataxia,  disseminated 
sclerosis  and  syphilitic  disease.  As  a  result  of  nerve  pressure  it  must 
be  very  rare,  for  it  can  only  occur  when  both  pneumogastrics  are 
involved.  It  is  very  doubtful  if  it  is  ever  a  hysterical  phenomenon. 
In  cases  of  approaching  dissolution,  from  a  variety  of  causes,  it  is  some- 
times present. 

A  weakness  of  the  oesophagus  producing  difficult  deglutition  occurs 
in  old  age  and  in  persons  with  broken-down  constitutions ;  but  ih^  lesion 
in  such  instances  is  probably  myopathic  rather  than  neuropathic. 

Symptomatology. — Paralysis  of  the  oesophagus  gives  rise  to  diffi- 
culty in  swallowing  without  any  evidence  of  obstruction  indicated  by 
the  readiness  with  which  the  sound  may  be  passed.  The  passage  of  the 
instrument,  moreover,  does  not  give  rise  to  the  same  degree  of  nausea 
and  vomiting  as  in  health.  Auscultation  shows  the  normal  deglutition 
sounds  to  be  absent  and  replaced  by  the  sound  of  fluid  going  down 
drop  by  drop.  Associated  symptoms  are  nearly  always  present  and  vary 
according  to  the  etiological  factors  at  work  in  each  case. 

Ftognosis. — ^In  the  majority  of  cases,  especially  in  those  dependent 
upon  organic  central  disease,  the  prognosis  is  absolutely  unfavorable. 
Post-diphtheritic  paralysis  is  always  a  serious  matter,  yet  a  respectable 
portion  of  these  cases  recover.  In  general  terms  the  prognosis  may  be 
said  to  be  that  of  the  primary  disorder. 
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Treatment. — ^This  consists  in  the  maintenance  of  nutrition  by 
rectal  alimentation  or  feeding  through  the  oesophageal  tube,  or  both ; 
stimulation  of  the  paralyzed  oesophagus  by  faradization,  and  the  internal 
administration  of  nitrate  of  sUveff  gdsemiumj  flwrnhwa^  or  strychnia  as 
suggested  by  the  symptoms. 

SPASM  OF  THE  CBSOPHAOUS. 

Synonyms. — Spasmodic  stricture  of  the  oesophagus;  oesopha- 
gismus. 

Etiology. — Speaking  pathologically,  spasm  of  the  oesophagus  is 
the  result  of  spastic  contraction  of  the  circular  muscular  fibres  of  that 
structure  through  a  limited  portion  or  the  whole  of  its  length.  It 
occurs  for  the  most  part  in  female  subjects  between  eighteen  and  thirty 
years  of  age,  but  is  not  uncommon  later  in  life,  and  has  been  observed 
in  childhood.  Its  victims  are  nearly  always  neurotic,  often  so  by 
heredity.  When  men  are  affected,  examination  discloses  that  they  are 
emotional  or  hypochondriacal  in  temperament. 

(Esophageal  spasm  sometimes  occurs  as  a  symptom  of  varioos 
nervous  disorders,  such  as  hydrophobia,  chorea,  and  epilepsy.  In  the 
first  named  it  is  always  an  important  symptom.  It  is  rarely  present  in 
chorea.  Occurring  in  epilepsy,  it  forms  part  of  the  general  convulsive 
seizures.  A  most  interesting  form  of  oesophagismus  is  that  constituting 
spurious  hydrophobia,  in  which  it  results  from  psychical  causes  in 
persons  who  have  been  bitten  by  dogs  and  stand  in  mortal  fear  of 
rabies.    In  some  such  cases. a  fatal  result  has  followed. 

Sometimes  the  spasm  is  a  reflex  symptom,  the  irritation  giving  rise 
to  it  existing  in  the  larynx  or  in  a  distant  portion  of  the  body.  It  has 
occurred  in  association  with  uterine  disease,  and  has  disappeared  on  the 
cure  of  that  disorder.  A  few  cases  have  been  reported  in  which  it  was 
a  symptom  of  pregnancy.  Gastro-intestinal  irritation  has  produced 
some  cases,  the  primary  trouble  being  cancer  of  the  stomach  or  tape- 
worm. 

It  is  sometimes  produced  by  organic  diseases  of  the  oesophagus. 

Brinton  directed  attention  to  the  comparatively  frequent  association 
of  oesophagismus  with  gout.  He  argued  that  the  acid  copdition  of  the 
blood  caused  spasm  of  the  oesophagus  just  as  it  did:  cramps  in  the  l^gs, 
numbness  of  the  extremities,  etc.  Mackenzie  looks  upon  the  spasm  in 
these  gouty  cases  as  the  result  of  irritation  of  the  oesophagus  by  acid 
eructations.  .     . 

Symptomatology. — Attacks  of  oesophagismus  are  of  sudden  onset 
The  patient  discovers  inability  to  swallow,  the  dysphagia  being  asso* 
ciated  with  a  marked  sense  of  constriction  of  the  throat  and  chest, 
palpitation,  hiccough  and  even  convulsions,  the  latter  usually  being  of 
the  hysteroid  type.    In  mild  cases  or  those  of  short  duration,  the  diffi- 
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culty  in  swallowing  refers  more  to  liquids  than  to  solids;  later,  the 
most  difficulty  is  encountered  in  swallowing  solids.  The  attacks  are 
paroxysmal.  Food  is  very  often  regurgitated,  being  expelled  forcibly 
and  immediately  after  the  attempt  at  swallowing  is  made,  which  gives 
a  very  important  point  for  differentiation  from  organic  stricture,  in 
which  expulsion  is  not  forcible  and  does  not  take  place  immediately 
after  swallowing.  The  general  nutrition  of  the  patient  is  well  preserved 
notwithstanding  the  violence  of  the  symptoms. 

Physical  examination  by  the  bougie  and  auscultation  show  that 
the  seat  of  obstruction  is  not  always  the  same.  Auscultation  discovers 
far  lees  bubbling  and  dropping  than  in  organic  stricture.  While  the 
bougie  meets  with  an  impediment  on  first  introduction,  the  obstruction 
usually  gives  way  under  slight  continued  pressure.  In  doubtful  cases 
the  introduction  of  the  sound  under  anaesthesia  dispels  all  doubt,  for  in 
spasm  complete  relaxation  ensues. 

Diagnosis. — ^The  diagnosis  is  based  on  the  suddenness  of  the 
attacks,  the  association  with  numerous  nervous  symptoms,  and  the 
varying  position  of  the  obstruction  as  shown  by  physical  examination. 

Prognosis. — ^This  is  nearly  always  favorable,  although  some  cases 
resist  treatment  for  years.  Some  few  cases  resulting  from  the  fear  of 
hydrophobia  have  resulted  fatally. 

Treatment — In  many  instances  the  only  treatment  required  is  that 
suited  to  hysterical  affections  in  general.  In  others  it  is  necessary  to 
remove  some  source  of  reflex  irritation,  and  in  still  others  some  asso- 
ciated disease  must  be  cured.  Qouty  cases  require  medication  and  diet 
and  hygienic  precautions  adapted  to  the  cure  of  that  condition.  Some- 
times the  introduction  of  the  oesophageal  bougie  proves  curative.  More 
frequently,  however,  the  sound  must  be  introduced  repeatedly  before 
relief  is  secured.  Feeding,  in  the  presence  of  a  determined  nurse,  will 
often  work  wonders.  As  to  remedies,  those  useful  in  neurotic  affections 
generally  are  indicated,  viz.,  ^mo^ta,  dmicifuga,  tarenhda,  bdladonna, 
caniharis,  gdsemium^  agaricine^  hyoscyamua  and  arsenic. 
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Affections  of  the  Stomach. 


GENERAL  CONSIDERATIONS  RELATING  TO 
DISEASES  OP  THE  STOMACH. 

Fhysicial  Examination. — ^The  investigation  of  diseases  of  the 
stomach  by  inspection,  palpation,  percussion  and  auscultation,  requires 
accurate  ideas  concerning  the  size  and  position  of  this  organ.  The 
stomach  lies  in  the  upper  portion  of  the  abdominal  cavity,  occupying 
the  epigastric  and  left  hypochondriac  regions.  It  is  situated  almoet 
entirely  to  the  left  of  the  median  line,  but  one-sixth  of  the  organ,  accord- 
ing to  Vierordt,  and  one-fourth,  according  to  Pepper,  being  found  on 
the  right  side.  Immediately  above,  it  is  in  relation  with  the  diaphragm 
and  the  liver;  below  it  lies  the  transverse  colon,  to  the  left  is  the  spleen; 
behind  are  the  great  vessels,  the  crura  of  the  diaphragm,  the  pancreas, 
and  the  left  kidney ;  to  the  right  the  liver,  and  in  front  it  is  in  direct 
contact  with  the  abdominal  walls,  the  liver  and  the  diaphragm. 

The  cardiac  orifice  occupies  a  fixed  position,  being  practically  the 
same  whether  the  organ  is  distended  or  empty.  It  lies  immediately 
behind  the  cartilage  of  the  seventh  left  rib,  about  one  and  a  quarter 
inches  from  the  edge  of  the  sternum.  It  is  covered  by  the  liver.  The 
position  of  the  pyloric  orifice  varies  greatly,  according  to  the  condition 
of  the  organ,  t.  e.,  whether  or  not  it  is  distended.  It  is  generally  stated 
as  situated  at  a  point  near  the  end  of  the  right  eighth  costal  cartilage, 
and  on  a  vertical  line  let  fall  from  the  right  edge  of  the  sternum.  Con- 
sidered posteriorly,  the  cardiac  orifice  is  on  a  level  with  the  spinous  pro- 
cess of  the  ninth  dorsal  vertebra;  and  the  pyloric  orifice  with  that  of  the 
eleventh.  The  pylorus  lies  posteriorly,  being  rather  deeply  situated,  and 
is  covered  by  the  left  lobe  of  the  liver.  The  axis  of  the  stomach  is  nearly 
vertical,  extending  from  above  downward,  and  from  left  to  right  Its 
lesser  curvature  is  directed  posteriorly  and  to  the  right;  its  greater  curv- 
ature looks  forward,  and  when  the  organ  is  distended  comes  in  direct 
contact  with  the  abdominal  walls.  The  uppermost  portion  of  the  fundos 
of  the  organ  reaches  to  the  level  of  the  fifth  rib,  and  the  lowermost  por- 
tion, when  the  stomach  is  distended,  nearly  to  the  umbilicus.  In  all 
examinations  of  the  stomach  it  must  be  remembered  that  so  much  of  the 
organ  is  covered  by  the  diaphragm,  liver,  spleen,  the  left  lung,  and  the 
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heart,  that  but  a  comparatively  small  portion  of  it  comes  into  direct  rela- 
tion with  the  abdominal  wall. 

lufpeetion. — Inspection  is  of  limited  value  in  gastric  diseases.  By 
it  we  may  recognize  the  presence  of  more  than  ordinary  distention, 
abnormal  activity  of  the  peristaltic  movements,  and  the  state  of  the 
abdominal  walls.  Flatulent  distention  is  sometimes  sufficient  to  oblit- 
erate the  usual  depression  at  the  end  of  the  sternum.  When  there  is 
obstruction  at  the  pylorus,  the  movements  of  the  stomach  are  sometimes 
exaggerated  in  their  efforts- to  overcome  the^same,  and  are  plainly  visi- 
ble through  the  abdominal  walls  in  emaciated  subjects.  These  excessive 
muscular  contractions  are  frequently  observed  as  the  result  of  purely 
nervous  influences. 

Palpation. — ^This  enables  us  to  determine  the  presence  or  absence 
and  the  general  characteristics  of  tumors. 

FeroiiMion. — For  the  performance  of  percussion  the  patient  should 
be  placed  on  his  back  with  his  limbs  well  drawn  up  and  the  abdominal 
walls  relaxed  as  thoroughly  as  possible.  The  investigation  should  be 
begun  above,  i.  e.,  over  the  thoracic  organs  and  along  the  mammary 
Hne,  and  proceed  downward  towards  the  stomach.  In  this  way  the 
upper  limit  of  gastric  tympanitic  resonance  is  determined.  To  locate 
the  lower  border  of  the  stomach,  percussion  is  practised  in  the  opposite 
direction,  the  investigation  being  started  below  and  continued  upward. 
Practice  will  soon  demonstrate  that  there  is  a  distinct  difference  between 
the  tympanitic  resonance  of  the  intestines  and  that  of  the  stomach,  so  that 
one  can  decide  where  one  ends  and  the  other  begina  The  quality  of 
tke  tone  of  the  gastric  tympanitic  resonance  will  be  sufficient  for  an 
experienced  observer  to  give  information  as  to  the  capacity  and  d^ree 
of  distention  of  the  stomach. 

By  percussion  we  are  enabled  to  determine  the  outlines  of  the 
stomach,  and  sometimes  the  presence  or  absence  of  tumors. 

SuooiuwioiL — Succussion  as  applied  to  the  stomach  is  of  two  kinds, 
digital  and  total,  the  latter  also  being  known  as  hippocratic  succussion. 
To  perform  digital  succussion  the  patient  is  placed  on  his  back  with  the 
abdomen  bared  and  its  muscles  thoroughly  relaxed.  The  operator  then 
performs  a  series  of  rapid  taps  with  the  ends  of  his  fingers  along  a  line 
running  from  the  umbilicus  to  the  edge  of  the  false  ribs  on  the  left  side. 
Hippocratic  succussion  is  performed  by  shaking  the  patient  while  the 
ear  or  the  stethoscope  is  applied  over  the  stomach.  Mathieu  and  other 
authorities  look  upon  this  as  the  more  reliable  of  the  two  methods.  The 
detection  of  a  splashing  sound  in  the  stomach  shows  that  the  organ  is 
not  empty.  When  thia  oceurs  ai  a  long  interval  afler  eating  it  shows 
that  a  certain  amount  of  the  food  taken  remains  stagnant.  Care  must 
always  be  taken  to  discriminate  between  sounds  in  the  stomach  and 
those  in  the  transverse  colon. 
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In  doubtful  cases  it  has  been  suggested  that  the  examinatioD  of  the 
stomach  by  inspection,  palpation,  percussion,  etc.,  be  facilitated  by  dis- 
tending the  organ  by  fluids  or  gaaes.  Of  the  latter,  air  and  carbonic 
acid  have  been  employed.  Ziemssen  recommends  the  ingestion,  one 
immediately  after  the  other,  of  solutions  containing  respectively  seven 
grammes  of  bicarbonate  of  soda  and  six  grammes  of  tartaric  acid.  In 
the  case  of  women,  he  advises  one  gramme  less  of  each.  The  carbonic 
acid  thus  generated  undoubtedly  distends  the  stomach,  but  it  may  in  so 
doing  produce  quite  serious  symptoms  from  the  pressure  exerted.  In 
such  an  event  the  confined  gas  should  be  liberated  at  once  by  inserting 
a  stomach  tube.  The  stomach  may  also  be  distended  by  the  introduc- 
tion of  air  through  a  stomach  tube  by  means  of  a  suitable  pump.  This 
method  has  the  advantage  of  regulating  the  quantity  of  air  introduced 
and  providing  for  its  instant  escape  should  it  occasion  any  serious  dis- 
comfort. 

The  large  intestine  may  be  distended  in  a  similar  way.  Preliminary 
to  the  operation,  the  bowels  should  be  emptied  by  a  copious  enema. 
Some  prefer  carbonic  acid  gas  for  intestinal  use,  as  it  is  irritating  to  the 
mucous  membrane  and  so  causes  closure  of  the  ileo-csdcal  valve  and  pre- 
vents the  escape  of  the  gas  into  the  small  intestine. 

It  has  been  recommended  that  the  colon  be  distended  with  water  in 
order  that  its  outlines  may  be  determined ;  and  still  others  have  recom- 
mended that  the  stomach  be  distended  with  gas  and  the  colon  with 
water. 

AuBCuItation. — By  auscultation  the  existence  of  obstruction  at  the 
cardiac  orifice  may  be  determined.  Listening  with  the  stethoscope  over 
the  oesophagus  there  is  first  heard  a  spurting  sound,  followed  after  several 
seconds  by  a  splashing  as  the  fluid  escapes  into  the  stomach. 

Auscultation  also  enables  us  to  determine  the  lowermost  limits  at 
which  splashing  sounds  are  heard.  In  health  this  should  never  be  below 
the  umbilicus. 

Bimanual  Examination. — ^A  method  of  determining  the  size  of 
the  stomach  by  what  may  for  convenience  be  called  bi-manual  palpation 
has  been  proposed.  While  useful  to  a  certain  extent,  it  is  attended  by 
certain  dangers  which  greatly  lessen  its  utility.  A  sound  is  passed  into 
the  stomach  and  is  made  to  touch  various  portions  of  its  walls,  while  the 
free  hand  palpates  the  abdomen  and  recognizes  the  position  of  the  sound 
as  it  is  changed. 

Examination  of  the  Contents  of  the  Stomach.— The  following  is 
the  method  of  procedure  when  a  chemical  examination  of  the  contents 
of  the  stomach  is  desirable :  (1)  the  patient  is  given  a  test  meaL  (2)  At 
a  stated  period  following  this  the  contents  of  the  stomach  are  removed 
through  a  stomach  tube  by  expression  or  aspiration.  (3)  The  removed 
matters  are  tested  for  the  presence  of  free  hydrochloric  acid,  lactic  acid, 
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butyric  add,  acetic  acid,  pepsin,  pepsinogen,  rennet,  and  the  extent  to 
which  digestion  has  been  carried. 

The  Test  MeaL — ^The  best  test  meal,  because  it  is  the  simplest,  is 
Ewald's  test  breakfast.  This  consists  of  a  roll  of  bread,  a  glass  of  water, 
or  a  cup  of  tea  without  milk  or  sugar,  taken  on  an  empty  stomach. 
This  is  sufficiently  softened  in  a  short  space  of  time  to  enable  it  to  be 
passed  through  the  tube.  At  the  end  of  one  hour  digestion  is  at  its 
height. 

To  Bemove  the  Contonts  of  the  Stomach.— A  soft  rubber  stomach 
tube  is  passed  according  to  the  directions  to  be  given  shortly.  Some- 
times this  provokes  sufficient  retching  to  cause  the  escape  of  the  ingesta 
in  sufficient  quantities  to  satisfy  the  requirements  of  the  experiment. 
If  not,  the  patient  is  told  to  cough,  the  act  being  as  far  as  possible  with 
the  diaphragm.  This  suffices  to  fill  the  tube,  when  the  contents  of  the 
stomach  flow  out  on  the  principle  of  siphonage.  The  quantity  removed 
should  not  exceed  forty  centimetres  under  normal  conditions. 

Should  the  expression  method  fail,  the  contents  may  be  aspirated  by 
means  of  a  rubber  bulb  or  aspiration  apparatus  attached  to  the  stomach 
tube. 

Einhom's  stomach  bucket  is  a  very  convenient  instrument  for 
obtaining  small  quantities  of  gastric  contents  for  qualitative  analysis. 
It  consists  of  a  hollow  receptacle  securely  attached  to  a  cord.  This  is 
swallowed,  and  immediately  after  its  introduction  into  the  stomach  it 
becomes  filled  with  gastric  contents.  It  may  then  be  withdrawn  without 
the  slighest  trouble.  To  some  persons  this  instrument  is  less  objection- 
able tlian  the  tube,  the  string  causing  little  or  no  inconvenience  in  the 
pharynx  or  oesophagus. 

The  next  step  in  the  examination  is  the  filtration  of  the  gastric  con- 
tents. 

'  The  reaction  of  the  filtrate  is  now  to  be  tested  by  either  litmus, 
Congo  or  tropoeolin  do  paper,  which  in  the  presence  of  add  changes  to  red, 
blue  or  purple,  respectively. 

To  Determine  the  Total  Acidity  there  are  needed  a  deci-normal 
solution  of  caustic  soda  (four  parts  to  the  thousand),  phenolthallein,  a 
graduated  burette,  a  burette  holder,  and  a  test-tube.  To  ten  cubic  centi- 
metres of  the  filtered  gastric  contents  are  added  a  few  drops  of  a  weak 
solution  of  phenolthallein.  The  soda  solution  is  placed  in  the  burette, 
from  which  it  is  permitted  to  drop  into  the  fluid  under  test,  until  the 
acidity  of  the  latter  is  neutralized.  This  point  is  reached  when  there 
develops  a  persistent  faint  red  color.  The  total  acidity  may  now  be 
calculated ;  each  cubic  centimetre  of  soda  solution  used  corresponds  to 
3.65  milligrammes  of  hydrochloric  acid. 

To  Determine  the  Presence  of  Free  Hydrochloric  Acid,  Gunz- 
burg's  reagent  is  required.    This  is  prepared  as  follows:  Vanillin,  one 
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part;  phloroglucin,  two  parts;  alcohol,  thirty  parts.  This  solution  is 
damaged  by  light ;  hence  it  should  be  kept  in  a  dark  glass  bottle.  To 
use  it,  one  drop  is  placed  in  a  porcelain  capsule,  with  a  dn^  of  the 
gastric  fluid,  then  gently  evaporated  over  an  alcoholic  flame.  If  free 
hydrochloric  acid  is  present  a  red  hue  is  formed  along  the  line  of  evap- 
oration. 

In  some  cases  in  which  the  hydrochloric  acid  is  mixed  with  pep- 
tones no  reaction  is  obtainable.  Under  such  circumstances  Slosse 
separates  the  hydrochloric  acid  by  plunging  strips  of  Swedish  filter 
paper  into  the  mixture.  At  the  end  of  an  hour  a  piece  of  the  paper 
thus  saturated  is  placed  in  a  capsule  with  a  few  drops  of  Gunzborg's 
reagent.  Heat  is  then  applied  gently  and  the  reaction  above  mentioned 
is  obtained. 

Mathieu  announces  his  preference  for  ethyl-green  as  a  very  availa- 
ble test  for  hydrochloric  acid.  A  half-teaspoonful  of  this  dye  is  dis- 
solved in  about  a  litre  of  water,  making  a  blue  solution.  The  reaction 
of  this  substance  with  hydrochloric  acid  varies  according  to  the  quantity 
of  the  latter  present.  When  present  in  small  quantities,  a  grass-green 
color  is  obtained ;  when  in  the  proportion  of  one  and  a  half  to  two  parts 
per  thousand,  a  yellowish  green ;  and  when  from  two  and  a  half  to  three 
parts  per  thousand,  the  color  of  dead  leaves.  The  reagent  thus  treated 
with  hydrochloric  acid  solutions  shows  the  property  of  decolorizing,  the 
rapidity  of  the  decoloration  being  in  direct  proportion  to  the  amount  of 
hydrochloric  acid  present. 

For  Determination  of  the  Actual  Quantity  of  Hydrochloric 
Acid  Fresentt  the  method  of  Mintz  is  the  most  popular.  Ten  cubic 
centimetres  of  the  filtrate  are  taken  and  well  shaken  with  one  hundred 
cubic  centimetres  of  ether.  The  latter  takes  up  the  organic  acids  and  is 
readily  separated  from  the  rest  of  the  fluid.  It  is  then  placed  in  a  test- 
tube,  and  to  it  is  added,  drop  by  drop,  from  a  burette,  a  deci-normal  solu- 
tion of  soda.  The  point  of  neutralization  is  recognized  when  the  gastric 
filtrate  fails  to  develop  a  blue  color  when  added  to  a  solution  of  congo 
red.  The  number  of  cubic  centimetres  of  soda  solution  should  be  multi- 
plied by  .00365,  and  again  by  10,  which  will  give  the  percentage  of  free 
hydrochloric  acid.    This  should  be  normally  0.14  to  0.25  per  cent. 

Hydrochloric  acid  is  nearly  always  absent  in  cancer  of  the  stomach 
and  other  diseases  seriously  impairing  the  functions  of  the  mucous 
membrane  of  that  organ ;  an  increase  is  found  in  ulcer  and  the  neu- 
roses. 

To  Determine  the  Presence  of  Lactic  Acid,  Uff'ehnann's  reagent 
is  the  best.  This  is  prepared  as  follows :  One  drop  of  pure  carbolic  acid 
is  added  to  five  drops  of  a  dilute  solution  of  neutral  ferric  chloride. 
Water  is  then  added  until  the  preparation  is  of  an  amethyst-blue  color. 
A  small  proportion  of  lactic  acid  added  to  this  reagent  produces  a  light- 
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yellow  color.  The  same  reaction  may  be  obtained  by  sugar,  alcohol, 
and  the  phosphates.  Any  source  of  error  may  be  eliminated  by  shak- 
ing ten  cubic  centimetres  of  the  filtrate  with  several  portions  of  ether ; 
removing  the  latter  and  evaporating  it  to  dryness.  A  watery  solution 
should  be  made  of  the  residue,  which  is  then  tested  for  lactic  acid.  Lactic 
acid  is  pathological  if  found  more  than  an  hour  after  a  meal. 

The  Presence  of  Butyric  Acid  is  determinded  by  Uffehnann's 
reagent,  with  which  it  strikes  a  brownish-yellow  color. 

The  Test  for  Acetic  Acid  is  a  little  more  complicated.  An  ethereal 
extract  of  the  gastric  contents  is  prepared  and  carefully  evaporated 
over  a  water-bath.  The  residue  is  then  dissolved  in  water  and  neu- 
tralized with  neutral  ferric  chloride  solution.  If  acetic  acid  is  present 
a  blood-red  color  is  produced. 

The  Test  for  Pepsin. — Pepsin  may  be  assumed  to  be  present  when 
the  tests  already  described  show  that  hydrochloric  acid  is  present.  The 
existence  of  pepsin  is  to  be  determined  by  artificial  digestion.  A  small 
piece  of  hard-boiled  white  of  egg  is  placed  in  a  test-tube  with  a  few 
centimetres  of  filtered  gastric  juice  and  maintained  at  a  temperature  of 
100°  F.  for  several  hours.  If  pepsin  is  present  the  albumin  will  be  dis- 
solved within  a  few  hours. 

Test  for  Bennet.— Ordinarily  this  is  not  a  matter  of  much  prac- 
tical importance.  To  ten  cubic  centimetres  of  raw  milk  are  to  be  added 
from  two  to  five  drops  of  the  gastric  filtrate,  and  the  whole  subjected  to 
a  temperature  of  about  100°  F.  If  rennet  is  present,  curdling  will  take 
place  in  the  course  of  fifteen  minutes. 

Test  for  Starches. — Ordinarily,  starches  taken  with  the  food  should 
be  digested  in  about  one  hour.  If  still  present  when  the  gastric  contents 
are  removed,  they  may  be  detected  by  Lugol's  solution  of  iodine.  If 
starch  is  present  a  blue  reaction  is  obtained  ;  if  erythrodextrin,  a  purple. 
If  starch  is  absent  the  iodine  undergoes  no  change  in  color. 

Test  for  Peptones. — ^To  a  small  portion  of  the  filtrate  add  a  small 
amount  of  caustic  soda  or  potash,  and  some  dilute  cupric  sulphate.  If 
peptones  are  present  a  purplish-red  reaction  ensues. 

Test  for  Bennet  Zymogen. — A  portion  of  the  gastric  filtrate  is 
first  rendered  alkaline  with  soda  solution.  Two  or  three  cubic  centi- 
metres of  a  one-per-cent.  solution  of  chloride  of  lime  are  then  added. 
Mixing  this  with  an  equal  quantity  of  milk  and  subjecting  it  to  the  same 
conditions  as  in  the  test  for  rennet,  curdling  will  take  place  in  the  course 
of  fifteen  minutes  if  zymogen  be  present. 

To  Determine  the  Exact  Quantity  of  Fluid  Contained  in  the 
Stomach. — Withdraw  a  certain  quantity  of  the  gastric  contents,  and 
determine  its  acidity.  Dilute  a  portion  with  a  definite  quantity  of 
water  and  pour  it  back  into  the  stomach.  Again  withdraw  the  gastric 
contents  and  again  determine  the  acidity  of  this  portion.    The  total 
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quantity  of  fluid  contained  in  the  stomach  may  be  calculated  by  the 
following  fonnula : 

a'  q 
X  =  b  n 

in  which  x  is  the  quantity  of  fluid  contained  in  the  stomach;  b  the 
quantity  of  undiluted  gastric  juice  first  withdrawn;  a  its  acidity;  o'  the 
acidity  of  the  diluted  liquid;  and  q  the  quantity  of  distilled  water 
added. 

To  Determine  the  Motor  Power  of  the  Stomach  the  salol  test  of 
Sievers  and  Ewald  seems  to  be  the  most  practical  from  a  clinical  stand- 
point, notwithstanding  the  objections  urged  against  it.  Fifteen  grains 
of  salol  are  given  at  a  dose.  While  exposed  to  the  acid  contents  of  the 
stomach  its  composition  remains  unchanged.  As  soon,  however,  as  it 
reaches  the  small  intestine  and  is  acted  upon  by  the  alkaline  pancreatic 
juice  it  is  broken  up  into  salicylic  acid  and  phenol,  and  salicyluric  acid 
appears  in  the  urine,  where  it  is  recognized  by  giving  a  purple  reaction 
to  a  solution  of  neutral  ferric  chloride.  Under  normal  conditions  this 
should  be  obtained  in  from  forty  to  sixty,  and  at  the  most,  in  seventy- 
five  minutes. 

Einhorn  has  invented  a  little  instrument  by  which  the  movements 
of  the  stomach  are  registered  on  a  moving  strip  of  paper.    While  the  . 
apparatus  shows  considerable  ingenuity  in  its  construction,  its  practical 
value  must  be  considered  as  yet  undetermined. 

To  Determine  the  Rapidity  of  Absorption  by  the  Mnooiu^ 
Membrane  of  the  Stomach,  fifteen  grains  of  iodide  of  potassium  are 
administered  in  a  capsule,  which,  after  filling,  should  be  carefully  wiped 
ofi:  Normally,  iodine  reaction  should  be  obtained  in  the  saliva  in 
fifteen  minutes.  This  may  be  determined  as  follows :  Filter  paper  is 
moistened  with  starch  paste  and  dried.  Then  every  five  minutes  a  piece 
of  this  should  be  moistened  with  some  of  the  saliva,  and  some  fuming 
nitric  acid  added.  If  iodine  be  present,  the  characteristic  blue  reaction 
of  iodide  of  starch  will  appear. 

To  Introduce  the  Stomach  Tube  and  Perform  Lavage,  have 
the  patient  seated  opposite  the  operator,  with  the  head  thrown  backward 
slightly  and  gently  supported.  Lubricate  the  tube  with  water  or  milk 
(do  not  use,  oleaginous  substances  for  this  purpose);  have  the  patient 
protrude  the  tongue.  Pass  the  end  of  the  tube  over  the  dorsum  of  that 
organ,  and  when  it  reaches  the  pharynx  direct  the  patient  to  swallow. 
At  the  same  time  the  tube  is  pushed  gently  onward,  the  direction  to  the 
patient  to  keep  on  swallowing  being  kept  up.  Finally  the  end  of 
the  tube  enters  the  stomach,  indicated  by  the  mark  on  the  tube 
reaching  the  line  of  the  teeth.  We  are  now  ready  for  lavage.  Warm 
water — ^plain  or  mixed  with  artificial  effervescent  Vichy  salts — is  now 
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poured  into  the  stomach  through  the  tube,  at  the  outer  end  of  which 
is  attached  a  funnel.  When  from  a  pint  to  a  quart  is  thus  introduced, 
and  before  the  funnel  is  emptied,  the  outer  end  of  the  tube  is  lowered, 
when  the  water  will  flow  out  freely  by  siphonage. 

When  this  operation  is  attempted  on  a  patient  for  the  first  time, 
several  minor  difficulties  will  be  encountered.  One  of  these  is  the 
intolerance  of  the  pharynx  and  stomach  to  a  foreign  body.  The  diffi- 
culty as  to  the  former  may  be  overcome  by  lessening  the  reflex  excita- 
bility of  its  mucous  membrane  by  a  course  of  bromide  of  potassium. 
As  a  rule,  also,  a  few  applications  of  the  tube  soon  habituate  the  pharynx 
to  the  presence  of  the  foreign  body.  It  is  not  unusual  for  the  patient  to 
become  slightly  asphyxiated,  but  this  passes  off  in  a  very  few  minutes 
and  need  occasion  no  alarm.  A  few  words  of  assurance  to  the  patient 
are  all  that  is  necessary.  Intolerance  of  the  stomach  is  annoying 
because  of  the  persistent  vomiting  during  the  operation.  It  is  over- 
come by  practice,  though  not  as  quickly  as  is  that  of  the  pharynx. 

The  stomach  washing  process  should  be  continued  at  each  sitting 
until  the  water  returns  from  the  stomach  perfectly  clear. 

ACUTE  GASTRITIS. 

Synonyms. — Acute  dyspepsia;  acute  gastric  catarrh;  simple  gas- 
tritis. 

Definition. — An  acute  inflammation  of  the  mucous  membrane  of 
the  stomach. 

Etiology. — A  certain  amount  of  predisposition,  congenital  or  ac- 
quired, seems  to  be  necessary  before  an  existing  cause  can  produce  an 
acute  gastritis.  The  stomach  is  by  nature  a  tolerant  organ,  ofttimes 
permitting  the  grossest  violations  of  dietetic  principles  without  resent- 
ment. Persistent  carelessness  in  diet,  and  constitutional  diseases,  weaken 
its  resisting  power  and  pave  the  way  for  acute  gastritis  as  for  other 
diseases.  Among  the  acute  constitutional  causes  deserving  of  especial 
mention  are  tuberculosis,  syphilis,  gout  and  rheumatism.  In  the  gouty 
and  rheumatic  cases  the  gastric  symptoms  are  very  liable  to  disappear  as 
the  joint  lesions  become  manifest.  Diseases  of  different  organs  leading 
to  chronic  congestion  of  the  digestive  tract,  as  disease  of  the  heart,  pul- 
monary emphysema,  and  cirrhosis  of  the  liver,  are  also  predisposing 
causes  of  acute  gastric  catarrh.  Many  patients,  even  the  very  young,  are 
possessed  of  so-called  delicate  stomachs,  and  are  attacked  with  acute 
gastric  catarrh  on  very  slight  dietetic  transgressions.  Sometimes  this 
condition  appears  to  be  hereditary.  Occasionally  it  is  found  in  gouty 
subjects.  Of  the  exciting  causes,  overloading  the  stomach  or  the  taking 
of  indigestible  food  is  the  most  prominent,  and  especially  so  when  the 
food  is  insufficiently  masticated.  The  ingestion  of  highly  spiced  or  acid 
food  is  injurious.    The  exposure  of  the  gastric  mucous  membrane  to 
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extremes  of  heat  and  cold,  as  by  the  taking  of  very  hot  or  very  cold  food, 
accounts  for  many  cases.  Some  cases  arise  from  eating  tainted  meat  or 
fish,  and  these  it  must  be  remembered  are  very  apt  to  be  associated  with 
relatively  severe  symptoms.  Acute  gastritis  may  be  caused  by  agencies 
entirely  outside  of  the  digestive  apparatus;  thus  a  sudden  emotion  or 
prolonged  nerve-wear  causes  a  diminution  in  the  supply  of  the  gastric 
juice,  indigestion  follows,  food  remains  too  long  in  the  stomach,  decom- 
poses and  becomes  a  fertile  source  of  irritation.  Catching  cold  from 
wearing  insufficient  clothing  sometimes  produces  acute  gastric  catarrh. 
Many  cases  follow  closely  on  excessive  indulgence  in  alcohol. 

Pathology  and  Morbid  Anatomy. — Acute  gastric  catarrh  rarely 
ends  fatally,  consequently  opportunities  for  its  pathological  study  are 
seldom  presented.  That  the  changes  are  catarrhal  is  reasoned  by  analogy 
from  the  clinical  phenomena  of  the  disease.  While  the  introduction  of 
microbes  into  the  stomach  has  been  suggested  as  an  important  etiological 
factor,  actual  examinations  have  shown  that,  notwithstanding  the  pres- 
ence of  micro-organisms  in  the  stomach  contents,  they  are  rarely,  if  ever, 
found  in  the  gastric  mucous  membrane.  The  mechanical  or  chemical 
irritation  of  food  probably  explains  nearly  all  cases.  From  Beaumont's 
observations  we  have  learned  that  the  mucous  membrane  becomes  red, 
swollen,  and  even  marked  by  small  heemorrhagic  extravasations  and 
superficial  erosions,  these  being  especially  frequent  near  the  pylorus. 
An  excessive  deposit  of  mucus  is  observed.  The  gastric  juice  is 
deficient  in  hydrochloric  acid,  while  it  is  abundantly  supplied  with  lactic 
and  butyric  acids.  Microscropic  examination  shows  the  gastric  tubule 
to  be  distended  with  large  granular  cells. 

Symptomatology. — ^The  variations  in  the  clinical  pictures  pre- 
sented by  cases  of  acute  gastric  catarrh  have  led  to  classifications  and 
diflerentiations  of  types.  Practically  we  need  recognize  only  the  afebrile» 
the  febrile  and  the  erythematous.  Considering  first  the  afebrile  variety, 
the  onset  of  the  disease  is  sometimes  preceded  by  a  feeling  of  weakness, 
then  appear  nausea,  frequently  vomiting  and  loss  of  appetite,  which  most 
be  regarded  as  a  very  prominent  symptom ;  thirst,  heavily  coated  tongue, 
slight  local  pain,  or  heaviness  and  fulness  in  the  epigastrium,  sometimes 
slight  epigastric  tenderness,  vertigo,  headache,  prostration  and  generally 
constipation,  though  the  opposite  condition — diarrhoea — sometimes 
obtains.  The  food  taken  tastes  flat,  and  this  leads  to  a  craving  for  highly 
seasoned  articles,  which,  of  course,  are  injurious.  The  pulse  is  usually 
small  and  rapid,  although  it  may  remain  unaffected.  The  face  is  often 
pale  and  the  extremities  cold.  The  vomited  matters  consist  of  food  and 
mucus,  and  later  of  mucus  and  bile.  Herpetic  vesicles  appear  on  the 
lips  in  many  cases,  especially  during  convalescence.  The  urine  is  some- 
times high-colored  and  loaded  with  urates.  The  symptoms  may  indicate 
extension  of  the  inflammatory  process  to  adjacent  portions  of  the  diges- 
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live  tube;  thus  from  duodenal  catarrh  there  ensues  jaundice,  and  from 
further  intestinal  complications,  colic,  and  production  of  offensive  flatus. 

The  febrile  cases  diflfer  from  the  afebrile  in  the  greater  intensity  of 
the  symptoms  and  the  presence  of  pyrexia,  the  temperature  sometimes 
reaching  as  high  as  103°  to  104°  F. 

In  the  erythematous  variety,  the  catarrhal  element  seems  to  be  not  at 
all  marked.  It  is  very  apt  to  accompany  the  exanthematous  fevers. 
There  is  a  feeling  of  rawness  in  the  oesophagus  and  stomach.  The  vom- 
ited matters  contain  but  little  mucus.  The  tongue  is  at  first  red  and 
injected,  later  it  becomes  dry  and  glazed.  The  pulse  is  far  more  frequent 
than  the  the  severity  of  the  associated  symptoms  would  seem  to  warrant. 

Diagnosis. — The  diagnosis  of  ordinary  afebrile  gastric  catarrh  pre- 
sents no  difficulty.  With  the  febrile  case?  it  is  different,  as  these  at  times 
present  a  most  confusing  resemblance  to  typhoid  fever,  while  in  other 
instances  they  are  but  the  early  manifestations  of  one  of  the  acute  infec- 
tious diseases.  Febrile  gastric  catarrh  differs  from  typhoid  fever  in  pre- 
senting a  more  rapid  initial  rise  of  temperature  and  less  marked  remis- 
sions. Typhoid  fever,  moreover,  is  characterized  by  rose-colored  spots'Sn 
the  abdomen  and  an  enlarged  spleen. 

Prognosis. — Acute  gastric  catarrh  offers  a  favorable  prognosis, 
nearly  all  cases  improving  in  from  three  to  five  days. 

Treatment. — When  an  attack  has  been  provoked  by  injudicious 
feeding,  the  early  vomiting  must  be  regarded  as  a  conservative  process 
— ^nature's  means  of  ridding  the  stomach  of  the  offending  article.  It  is 
a  symptom  to  which  no  special  treatment  should  be  directed  so  long  as 
it  remains  within  reasonable  bounds.  Some  patients,  no  matter  how 
severely  nauseated  they  may  become  do  not  vomit,  and  in  some  such  it  is 
advisable  to  rid  the  stomach  of  the  irritating  body  by  a  mild  emetic.  In 
the  majority  of  instances  the  offending  substance  has  been  ejected^  or 
passed  on  to  the  intestines  by  the  time  the  physician  is  called.  Some- 
times, however,  it  is*of  such  a  nature  as  to  remain  in  the  stomach  for  an 
almost  indefinite  period,  as  instanced  in  cases  in  which  milk  has  formed 
a  large  solid,  indigestible  coagulum  in  the  stomach.  As  to  the  selection 
of  an  emetic,  warm  water  will  often  suffice.  Some  physicians  prefer  the 
hypodermic  administration  of  apomorphia  in  one  dose  of  one-twelfth  of 
a  grain.  When  vomiting  is  so  persistent  as  to  become  a  source  of  great 
discomfort,  it  may  be  alleviated  by  the  administration  of  small  lumps  of 
ice  in  some  cases  and  the  drinking  of  hot  water  in  others.  In  the 
majority  it  disappears  spontaneously  as  soon  as  the  offending  article  has 
been  ejected.  When  constipation  is  present  the  intestines  should  be 
relieved  either  by  a  full  enema  or  a  glycerin  suppository.  These  fail- 
ing, Hunyadi  Janos  water  may  be  administered.  The  diet  should  be  as 
light  as  possible.  Indeed,  it  may  be  advisable  to  give  little  or  no  food 
for  twenty-four  to  thirty-six  hours.    The  best  nutriment  will  be  milk 
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diluted  with  an  equal  quantity  of  Vichy  or  soda  water.  In  less  severe 
cases  milk,  milk  toast,  gruels  and  beef  soups  in  small  quantities  are  allow- 
able. When  prostration  is  great,  alcoholics  may  be  administered,  and 
only  then.  The  more  complete  the  rest  given  the  stomach  the  more 
rapid  will  be  the  recovery.  Vomiting  sometimes  persists  from  sheer 
exhaustion,  in  which  case  it  must  be  treated  by  stimulants.  In  erythe- 
matous gastritis  warm  applications,  as  poultices  to  the  epigastrium,  are 
valuable. 

The  principal  remedies  are  nux  vomica^  bryoniaj  pidsatilUij  ipecacuanha, 
arsenicum  and  antimonium  crvdum,  Nvx  vomica  is  adapted  to  the  cases 
arising  from  overloading  of  the  stomach,  excesses  in  alcohol  and  pernic- 
ious drugs,  and  emotional  influences.  The  patient  is  constipated ;  the 
tongue  is  heavily  coated ;  the  symptoms  present  a  characteristic  aggra- 
vation in  the  morning.  Bryonia  is  likewise  indicated  in  the  cases  aris- 
ing from  violent  emotions.  It  is  especially  called  for  in  cases  occurring 
during  the  hot  summer  months  as  a  result  of  indulgence  in  ice-cold 
drinks.  The  tongue  is  coated  white;  there  is  a  putrid  taste  in  the 
mouth ;  a  sensation  of  a  heavy  load  in  the  epigastrium  is  complained  of, 
and  either  constipation  or  diarrhoea  may  be  present.  Afdimaninm 
crvdum  and  ipecac,  are  useful  remedies  when  vomiting  is  a  prominent 
symptom ;  the  former  when  the  tongue  is  heavily  coated ;  the  latter 
when  that  organ  is  clean.  Both  puUatiUa  and  ^ecac.  are  adapted  to  cases 
caused  by  indulgence  in  pastry;  the  former  also  when  frt)m  fatty  foods. 
The  Pulsatilla  patient  has  little  or  no  thirst ;  the  mouth  is  dry  and  there 
is  apt  to  be  a  putrid  taste,  especially  in  the  morning.  A  feeling  of  weight 
in.  the  epigastrium  is  often  experienced ;  waterbrash  is  a  common  symp- 
tom. Cases  arising  from  exposure  to  wet  and  cold  also  call  for  this  rem- 
edy. Arsenicum  is  indicated  by  symptoms  of  more  active  irritation  than 
those  calling  for  any  of  the  preceding  remedies.  Pain,  thirst,  restless- 
ness and  diarrhoea  are  the  prominent  phenomena.  This  remedy  is  a 
most  effectual  one,  controlling  many  active  cases.  In  my  personal  expe- 
rience, tartar  emetic  has  proven  almost  specific  for  gastric  catarrh  with 
much  vomiting.  Febrile  cases  require  aconite,  bryonia,  gelsemium  or 
baptisia. 

ACUTE  TOXIC  GASTRITIS. 

Acute  toxic  gastritis  is  a  form  of  inflammation  of  the  stomach  fol- 
lowing the  ingestion  of  irritant  poisons,  notably  arsenic,  phosphorus,  the 
mineral  acids,  the  caustic  alkalies,  oxalic  acid,  carbolic  acid,  chlorate  of 
potash,  and  corrosive  sublimate. 

Pathology  and  Morbid  Anatomy. — Of  necessity,  the  morbid 
changes  vary  according  to  the  character  of  the  toxic  irritant,  the  quantity 
taken,  and  the  period  over  which  its  ingestion  was  continued.  Arsenic 
and  corrosive  sublimate  produce  a  high  degree  of  local  irritation.    The 
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former,  alcohol  and  phosphorus,  a  fatty  d^eneration  of  the  glandular 
epithelium,  recovery  from  which  is  prolonged,  notwithstanding  the 
cause  of  the  trouble  has  been  removed ;  and  the  caustic  alkalies  and 
mineral  acids,  erosion  and  destruction  of  the  gastric  tissues. 

Symptomatology. — The  symptoms  are  of  sudden  onset,  the  most 
prominent  one  being  vomiting,  the  ejected  matters  consisting,  in  addi- 
tion to  food,  of  bloody  mucus  and  pure  blood.  Pain  in  the  epigas- 
trium is  intense;  collapse  is  imminent;  the  pulse  is  weak  and  thready. 
When  one  of  the  caustic  alkalies  or  mineral  acids  has  been  taken,  exam- 
ination of  the  mouth  and  throat  shows  the  local  action  of  the  chemical 
on  these  parts. 

Treatment — The  first  thing  to  do  is  to  thoroughly  empty  the 
stomach,  which  should  be  done  by  the  administration  of  one-tenth  of  a 
grain  of  apomorphia  hypodermically.  Some  prefer  washing  out  the 
stomach  as  more  efiScient.  When  a  stomach  tube  is  not  available,  ordi- 
nary rubber  tubing  will  suffice.  A  glass  bottle  with  the  bottom  broken 
off,  and  the  neck  inserted  into  the  end  of  the  tube  will  serve  as  a  fun- 
nel. The  tube  should  not  be  iised,  however,  in  the  case  of  alkali  or 
acid  poisoning.  In  such  cases  neutralizing  substances  should  be  given 
in  solution.  In  the  case  of  acids,  calcined  magnesia  in  the  proportion 
of  three  ounces  to  the  pint  of  water ;  in  the  case  of  alkalies,  one  to  five 
per  cent  solutions  of  tartaric  acid,  lemon  juice  or  vinegar.  During  the 
early  days  it  may  be  imperatively  necessary  to  give  morphine  hypoder- 
matically  to  control  the  intense  suffering.  Ice  may  be  applied  to  the 
epigastrium.  Ice  may  also  be  sucked  to  quench  the  intense  thirst 
Water  should  be  introduced  by  tUe  rectum  several  times  daily,  and  if 
not  retained,  resort  may  be  had  to  hypodermoclysis.  With  improve- 
ment milk  in  some  form  should  be  first  given.  At  this  time  the  treat- 
ment is  essentially  that  of  ulceration  of  the  stomach.  Suggestions  may 
be  secured  from  the  sections  devoted  to  acute  gastritis  and  ulcer  of  the 
stomach. 

PHLEaMONOUS  GASTRITIS. 

Phlegmonous  gastritis  is  an  exceedingly  rare  suppurative  inflam- 
mation of  the  submucous  and  muscular  coats  of  the  stomach,  occurring 
either  idiopathically  or  from  metastasis.  The  idiopathic  cases  arise  as 
the  result  of  traumatism,  alcoholic  excesses,  and  dietetic  errors.  Bacte- 
rial infection  may  have  occurred,  but  we  have  found  no  evidence  of  such. 
Metastatic  cases  arise  secondarily  to  pyaemia,  puerperal  [infection,  and 
the  exanthemata.  The  abscesses  are  generally  small  and  often  multiple. 
They  sometimes  terminate  in  perforation  of  the  stomach.  The  course  of 
the  disease  is  exceedingly  acute.  Sometimes  slight  dyspeptic  symptoms 
precede  the  violent  outbreak,  which  is  characterized  by  severe  epigastric 
pain,  great  thirst,  dry  tongue,  chills  and  high  fever.    Vomiting  is  fre- 
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quent  and  profuse,  the  vomited  matters  containing  bile,  mucus  and  pus. 
Finally  sensorial  disturbances  appear,  the  patient  becoming  either  com- 
atose or  wildly  delirious.  The  recognition  of  the  disease  is  a  matter  of 
considerable  difficulty  owing  to  the  close  resemblance  of  the  symptoms 
to  a  localized  peritonitis. 

The  Frognosis  is  exceedingly  unfavorable,  nearly  all  cases  dying. 

The  Treatment  should  in  general  be  conducted  as  for  acute  toxic 
gastritis,  and  as  we  know  very  little  of  its  medicinal  treatment,  remedies 
can  only  be  selected  on  symptomatic  indications  as  they  arise.  I  have 
had  little  experience  with  tbis.xare  form  of  gastritis,  but  that  little  has 
suggested  mercurivs  corroaivus  as  one  of  the  most  important  medicines. 
A  careful  review  of  the  symptomatology  will  show  that  it  possesses  all 
the  essential  symptoms  of  this  affection.  Carbolic  acid  should  prove 
of  value.    Aramicumf  lachesis  and  chininum  aramicomm  are  recommended* 

MYOOnO  OR  PARASrriO  GASTRmS. 

Certain  bacterial  poisons  may  on  rare  occasions  infect  the  gastric 
mucous  membrane.  Thus  we  have  known  of  gastric  diphtheria,  infec- 
tion with  the  fungus  of  favus  universalis,  and  anthrax  of  the  stomach. 
The  symptoms  produced  present  no  features  sufficiently  characteristic  to 
be  denominated  diagnostic. 

OHBONIC  OATABBHAL  QASTRinS. 

Synonyms. — Chronic  gastritis;  chronic  dyspepsia;  chronic  glandu- 
lar gi^ritis. 

Definition. — A  chronic  inflammation  involving  primarily  the 
secreting  structures  of  the  stomach,  resulting  in  excessive  production  of 
mucus  and  alterations  in  the  composition  of  the  gastric  juice,  the  patho- 
logical changes  eventually  taking  the  form  of  glandular  atrophy  and 
weakening  of  the  muscular  structures  of  the  stomach. 

Etiology. — ^The  causes  of  chronic  gastric  catarrh  are  found  very 
largely  in  the  eating  habits  of  the  individual,  although  predisposition 
is  in  many  instances  an  important  factor.  The  old  saying  that  **  a  man's 
stomach  is  what  he  makes  of  it ''  expresses  a  great  truth.  Very  many 
cases  occur  in  persons  endowed  by  nature  with  a  strong,  healthy 
stomach,  who  well  knowing  their  capacity,  persistently  force  it  to  its 
utmost,  until  much-abused  nature  rebels  and  a  break-down  occurs.  The 
most  important  dietetic  transgressions  are  rapid  eating,  insufficient 
mastication  and  salivation,  excessive  indulgence,  drinking  freely  of  iced 
drinks  during  the 'course  of  a  hearty  meal,  and  the  use  of  improperly 
cooked  food.  Fried  foods,  and  particularly  sugar  and  starchy  articles,  are 
apt  to  be  injurious.  ':Excessive  indulgence  in  pastry  is  no  less  so.  The 
condition  of  the  mouth  is  not  sufficiently  regarded  as  an  important 
etiological  factor  of  gastric  catarrh.    Sometimes  the  teeth  are  in  such  a 
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bad  condition  that  proper  mastication  is  impossible ;  in  other  cases  the 
mouth  is  not  cleansed  with  any  regularity,  contains  much  decomposing 
epithelium,  mucus  and  food  remnants  and  a  variety  of  bacteria.  The 
swallowing  of  these  with  the  food  must  have  a  pernicious  effect.  In 
still  other  cases  pyogenic  diseases  of  the  gums  furnish  irritating  products, 
which  may  possess  som^  influence. 

Excessive  indulgence  in  alcohol  accounts  for  many  cases  of  chronic 
gastritis.  While  the  chewing  of  tobacco  is  productive  of  more  harm 
than  smoking,  the  latter,  when  x^rried  to  excess,  is  not  infrequently 
injurious  to  the  stomach. 

The  influence  of  disease  in  distant  organs  must  be  borne  in  mind. 
Thus  disease  of  the  heart,  liver  or  spleen,  and  tuberculosis,  maintain  a 
chronic  congestion  of  the  gastric  mucous  membrane,  leading  ultimately 
to  chronic  catarrhal  inflammation. 

Changes  in  the  blood  itself,  such  as  occur  during  the  course  of 
anaemia,  typhoid  fever,  and  many  infectious  diseases,  pregnancy,  gout, 
diabetes,  and  renal  disease  are  not  uncommon  causes. 

Pathology  and  Morbid  Anatomy.— The  mucous  membrane  of 
the  stomach  presents  a  yellowish  or  slatish-gray  color,  interspersed  with 
reddish  or  brownish  injected  areas,  and  is  covered  with  a  thin  layer  of 
mucus.  It  is  also  thickened,  in  some  places  more  than  in  others.  All 
these  changes  are  far  more  marked  in  the  vicinity  of  the  pylorus  than  in 
other  portions  of  the  organ.  In  severe  cases  the  submucous  tissues  and 
even  the  muscular  layer  are  hypertrophied. 

Microscopically  the  pathological  process  is  shown  to  have  begun  as 
glandular  inflammation.  Later,  interstitial  changes  take  place.  The 
glandular  alterations  begin  with  congestion  and  dilatation  of  the  blood- 
vessels, and  in  the  milder  examples  of  the  disease  do  not  advance  any 
farther,  but  if  the  lesion  increases  the  glandular  bodies  become  united 
together  and  to  the  adjoining  coats.  They  then  become  distended 
with  plugs  composed  of  cells  and  granular  matter,  which  project  from 
their  orifices.  Sometimes  the  openings  of  the  tubes  are  oqcluded 
with  resulting  formation  of  small  cysts.  In  many  cases  the  epithelium 
throughout  the  glandular  structures  undergoes  various  types  of  degenera- 
tion. The  tissues  between  the  glands  undergo  infiltration,  followed  by 
atrophy  of  the  mucous  membrane,  which  may  be  of  two  kinds.  In 
both  there  is  glandular  destruction,  but  in  one  variety  it  is  simple 
atrophy,  accompanied  by  increase  in  the  growth  of  connective  tissue, 
the  mucous  membrane  eventually  appearing  as  a  thin  white  superficial 
layer.  In  the  other,  called  cirrhotic  atrophy,  the  connective  tissue  over- 
growth is  very  great,  extending  to  both  the  submucous  and  muscular 
layers.  The  walls  of  the  stomach  undergo  great  thickening  and  the 
capacity  of  the  organ  is  much  reduced. 

Atrophy  of  the  gastric  mucous  membrane  is  thus  a  sequence  of 
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long-continued  gastric  catarrh.  This  condition  is  one,  however,  which 
can  only  be  positively  said  to  exist  when  the  parts  are  directly  exposed 
to  examination.  Clinically  it  is  not  recognizable  with  certainty.  Inas- 
much as  its  chief  phenomenon  during  life  is*  the  absence  of  gastric 
juice,  Einhom  has  suggested  the  designation  achylia  gastrica,  a  term 
worthy  of  general  adoption.  • 

Symptomatology. — The  pathology  of  chronic  gastric  catarrh  thus 
outlined  explains  the  clinical  phenomena  of  the  disease.  In  the  first 
place  the  local  changes  involve  alterations  in  the  blood  supply  to  the 
gastric  glands,  this  in  turn  influences  the  composition  of  the  secretion 
of  these  glands  with  resulting  disorder  of  digestion,  and  modification  of 
the  composition  of  the  blood  of  the  entire  body.  The  activity  of  the 
digestive  fluid  is  lessened,  food  is  retained  longer  than  normal  within 
the  stomach,  undergoes  decomposition,  and  acts  as  a  local  irritant 
Mucus  production  becomes  excessive,  which  by  coating  the  food  inter- 
feres, by  mechanical  action,  with  the  direct  influence  of  the  gastric  juice. 
The  reaction  of  this  mucus  is  alkaline,  which  counteracts  the  acid 
reaction  of  the  gastric  juice.  In  marked  cases,  the  muscular  coat  of  the 
stomach  is  impaired,  and  furnishes  still  another  source  of  imperfect 
digestion. 

In  its  early  stages  chronic  gastritis  is  characterized  by  decided  irreg- 
ularity in  its  symptoms.  Sometimes  the  exacerbations  are  so  marked  as 
to  constitute  veritable  acute  seizures ;  at  others  they  amount  merely  to 
local  and  general  discomfort,  with  intervening  periods  of  comparative 
well-being.  The  initial  symptoms  are  those  of  any  disorder  of  diges- 
tion. The  appetite  is  generally  lost ;  or  may  be  characterized  by  its 
fickleness.  An  absolute  loathing  of  food  is  not  unusual.  Thirst  is  like- 
wise variable.  Occasionally  it  is  marked ;  at  one  time,  without  thirst, 
the  patient  exhibits  a  disposition  for  large  quantities  of  fluid  during 
meals ;  or  there  is  a  sense  of  internal  heat,  relieved  by  drinking  large 
quantities.  The  breath  is  often  offensive.  There  is  frequently  a  slimy 
sensation  or  disagreeable  taste  in  the  mouth,  especially  prominent  in  ihe 
morning.  The  tongue  is  generally  more  or  less  coated,  especially  at  the 
base.  The  tip  and  edges  are  often  red  and  glazed.  The  tongue  may 
even  be  of  a  bright  red  color  and  have  a  raw  appearance,  the  papillse 
standing  forth  as  bright  red  points.  Aphthse  sometimes  form  on  the 
tongue.  The  gums  may  be  red,  spongy  and  inclined  to  bleed  upon  a 
slight  touch,  and  the  mucous  membrane  of  the  pharynx,  granular, 
inflamed  and  often  secreting  a  tenacious  mucus.  The  lips  are  often  dry 
and  cracked. 

Local  sensations  in  the  epigastrium  are  very  common,  and  range  in 
character  from  a  moderately  severe  pain  to  a  sense  of  oppression  or  dis- 
comfort, often  aggravated  after  the  ingestion  of  food.  The  discomfort  is 
not  always  felt  as  a  pain,  but  is  described  by  the  patient  as  a  feeling  as 
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of  a  hard  body  lodged  in  the  epigastrium.  Tenderness  on  pressure  is 
quite  constant ;  often  a  vague  discomfort  becomes  absolute  pain  when 
firm  pressure  is  applied.  The  retention  of  food  in  the  stomach  leads  to 
its  decomposition  and  consequent  eructation  of  gases,  which  may  be 
odorless  and  tasteless  or  offensive  and  even  putrid.  Although  vomiting 
18  a  frequent  symptom,  it  is  by  no  means  a  constant  one.  Examination 
of  the  ejected  matters  shows  an  excess  of  mucus,  a  diminution  in  the 
amount  of  hydrochloric  acid  and  an  excess  of  fatty  and  lactic  acids. 
When  the  vomiting  is  very  severe,  the  ejecta  are  mixed  with  bile.  Some- 
times there  is  only  a  simple  eructation  of  food  with  the  gas,  which  takes 
place  mainly  after  eating.  Many  cases  are  associated  with  a  more  or 
less  constant  nausea,  which  is  apt  to  be  aggravated  in  the  morning  or 
shortly  after  meals.  There  should  be  no  undue  haste  in  declaring  the 
presence  of  mucus  in  the  ejecta,  for  it  is  well  known  that  starchy  foods 
in  the  stomach  undergo  change  into  a  tenacious  glutinous  substance. 
Again,  the  sour  taste  of  the  vomited  matters  must  not  be  made  the 
foundation  for  the  idea  that  hydrochloric  acid  is  present  in  excess,  for  in 
very  many  cases  this  acidity  is  due  to  the  acids  of  fermentation,  lactic 
and  butyric.  In  others  it  is  the  result  of  the  irritating  influence  of  the 
vomited  matters  upon  the  delicate  cBsophageal  mucous  membrane. 

Sometimes  there  is  only  a  simple  eructation  of  food  with  the  gas, 
which  takes  place  mainly  after  eating.  Many  cases  are  associated  with 
a  more  or  less  constant  nausea,  which  is  apt  to  be  aggravated  in  the 
morning  or  shortly  after  meals. 

The  retention  and  decomposition  of  imperfectly  digested  food  leads 
to  dilatation  of  the  stomach,  and  this  in  turn  to  still  further  pathological 
changes.  The  muscular  walls  lose  their  power,  atony  results,  and  the 
absorptive  power  of  the  stomach  is  lessened. 

The  bowels  are  usually  constipated,  although  diarrhoea  is  not  unusual. 
Some  cases  are  characterized  by  an  alternating  constipation  and  diar- 
rhoea. The  stools  vary  in  color,  being  sometimes  light,  often  dark  green, 
or  watery  and  slimy.  In  many  of  the  cases  exhibiting  the  latter  condi- 
tion, the  mucous  production  is  the  result  of  the  irritation  arising  from  the 
retention  of  scybalse  in  the  rectum.  The  urine  is  generally  diminished 
in  quantity,  and  deposits  urates  and  often  oxalates  in  abundance. 

Greneral  symptoms  are  by  no  means  wanting.  The  patient  is  lan- 
guid and  apt  to  be  drowsy  at  inopportune  times.  His  sleep  is  restless 
and  interrupted  by  dreams.  When  sleep  is  sound  it  does  not  seem  to 
afford  commensurate  refreshment.  Headache  is  very  common,  espe- 
cially in  the  morning  on  rising  and  after  meals.  The  usual  disposition  is 
one  of  irritability  and  depression.  The  patient  is  inclined  to  look  upon 
the  dark  side  of  everything,  and  especially  of  his  own  condition.  In 
extreme  cases  this  may  amount  to  pronounced  hypochondriasis  or  even 
melancholia. 

36 
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Vertigo  is  associated  with  many  cases.  Trousseau  first  directed 
attention  to  this  symptom  as  one  of  the  phenomena  of  gastric  catarrh, 
calling  it  vertigo  e  stomacho  laeao.  These  vertiginous  seizures  are  unat- 
tended by  loss  of  consciousness,  occur  some  time  after  eating,  or  are 
occasionally  relieved  by  the  taking  of  food,  are  not  influenced  by  rapid 
movements,  are  often  followed  by  headache,  and  disappear  promptly 
with  relief  of  the  disordered  digestion. 

A  dry  hacking  cough  accompanies  many  cases  and  seems  to  be 
dependent  upon  associated  pharyngeal  irritation  or  inflammation.  It  is 
generally  spoken  of  as  a  stomach  cough.  Some  cases  of  chronic  gastritis 
are  characterized  by  an  evening  rise  of  temperature.  When  cough 
occurs  in  such  cases  suspicion  of  pulmonary  mischief  may  be  aroused, 
which  can  only  be  dispelled  by  careful  physical  examination  of  the 
chest. 

In  advanced  cases  of  chronic  gastritis,  in  which  the  stage  of  atrophy 
or  cirrhosis  is  reached,  the  above-described  symptoms  are  present  in 
marked  degree,  and  in  addition  we  note  decided  changes  in  general 
nutrition.  The  patient  emaciates  and  becomes  decidedly  anaemic.  Flint 
has  directed  attention  to  the  frequent  association  of  all  the  symptoms  of 
pernicious  ansemia  with  atrophy  of  the  gastric  mucous  membrane. 
Cases  of  this  severe  character  are  rarely  found  in  the  young  or  middle- 
aged.  It  has  been  suggested  that  many  of  the  deaths  from  senile  inani- 
tion are  the  result  of  gastric  atrophy. 

In  children  chronic  gastric  catarrh  is  manifested  by  colicky  pains 
and  gastric  distress,  disturbed  restless  sleep,  irritability  of  temper,  failure 
of  nutrition,  ansemia  and  abdominal  protrusion  (gastroptosis).  In  the 
vast  majority  of  cases  the  trouble  arises  solely  from  injudicious  feeding. 

Diagnosis. — The  questions  involved  in  the  diagnosis  of  chronic 
gastric  catarrh  are  its  differentiation  from  cancer  and  ulcer  of  the 
stomach,  and  the  determination  of  the  stage  to  which  the  pathological 
changes  have  extended.  From  cancer  it  is  differentiated  by  certain 
negative  symptoms,  viz.,  the  absence  of  tumor,  of  a  history  of  malignant 
growths  elsewhere,  and  of  the  cancerous  cachexia.  Pain  is  present  in 
both  diseases,  but  is  rarely  of  high  grade  in  gastric  catarrh.  Vomiting 
is  more  persistent  in  cancer  and  the  ejected  matters  are  often  mixed  with 
blood.  Cancer  rarely  gives  a  history  covering  more  than  one,  or  at  most, 
two  years ;  haemorrhage  is  not  profuse ;  chronic  gastritis  is  of  indefinite 
duration.  Emaciation  and  cachexia  are  prominent  early  symptoms  of 
cancer ;  it  is  also  quite  common  in  cancer  to  have  a  history  of  a  sudden 
and  complete  loss  of  appetite.  In  cancer  free  hydrochloric  acid  is  not 
usually  present  in  the  gastric  contents  after  dilatation  has  taken  place, 
and  may  or  may  not  be  absent  in  chronic  catarrh. 

In  gastric  ulcer  haemorrhage,  though  less  frequent  than  in  cancer, 
is  profuse.    Examination  of  the  stomach  contents  shows  the  presence  of 
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hydrochloric  acid  in  normal  amount,  the  pain  is  paroxysmal  and  aggra- 
vated mainly  by  the  taking  of  food,  and  is  relieved  by  vomiting. 

The  stages  of  chronic  gastritis  calling  for  clinical  recognition  are 
simple  chronic  gastritis,  chronic  mucous  gastritis  and  atrophy  of  the 
stomach.  Their  differentiation  depends  entirely  upon  the  examination 
of  the  stomach  contents,  (a)  Simple  chronic  gastritis.  The  stomach  while 
fasting  contains  only  a  small  quantity  of  a  watery  mucous  fluid,  which  on 
standing  deposits  a  sediment  consisting  of  epithelium  and  remnants  of 
food.  After  the  test  breakfast  the  acidity  is  normal  or  diminished,  the 
quantity  of  hydrochloric  acid  deficient;  pepsin  and  rennet  are  dimin- 
ished in  amount,  and  lactic  and  butyric  acid  are  present;  (6)  Chronic 
mucous  gastrUia.  Large  quantities  of  mucus  are  found  in  the  gastric 
contents  under  all  circumstances,  as  shown  by  the  reaction  of  the  gastric 
contents  to  acetic  acid.  Hydrochloric  acid  is  generally  absent,  pepsin, 
rennet  and  peptone  much  diminished  and  propeptone  abundant.  Exam- 
ination of  the  water  after  lavage  often  reveals  the  presence  of  fragments 
of  the  epithelium  of  the  gastric  mucous  membrane,  (c)  Atrophy.  The 
stomach  is  empty  during  fasting.  The  stomach  contents,  after  the  test 
breakfast,  are  free  from  hydrochloric  acid,  pepsin,  rennet  and  mucus. 

Frognosis. — ^The  curability  of  chronic  gastritis  depends  very  largely 
upon  the  extent  of  the  changes  present  when  the  case  comes  under  treat- 
ment With  a  persistence  of  the  causes  which  have  brought  on  the  dis- 
ease, its  natural  course  is  to  persist  for  months  and  years.  Cases  which 
have  advanced  to  destruction  of  the  secreting  structure  of  the  stomach 
are  to  that  extent  irremediable.  Cases  which  have  been  cured  are  liable 
to  relapse  under  slight  dietetic  indiscretion.  The  general  failure  of 
nutrition  and  constitutional  depreciation,  so  frequently  associated  with 
chronic  gastric  catarrh,  ofttimes  develops  a  predisposition  to  secondary 
infections,  e.  g.,  tuberculosis. 

Treatment.— The  successful  conduct  of  a  case  of  chronic  gastric 
catarrh  involves  most  careful  attention  to  the  minutest  details  of  general 
hygiene  and  diet  as  well  as  to  the  administration  of  properly  indicated 
medicines.  Without  the  removal  of  all  bad  habits  and  the  nourishment 
of  the  patient  with  proper  food,  treatment  will  be  unavailing.  If  the 
patient  is  in  the  habit  of  indulging  in  alcohol  or  tobacco,  it  will  be  the 
best  course  to  stop  both  habits  intoto,  no  matter  how  mildly  the  indul- 
gence may  have  been.  It  is  exceedingly  doubtful  if  liquors  in  any  form 
are  ever  of  use  in  chronic  gastric  catarrh,  and  it  is  certain  that  they  are 
often  positively  harmful.  Good  habits  in  eating  must  be  inculcated. 
The  meals  should  be  taken  with  the  utmost  regularity,  and  so  arranged 
as  to  give  the  patient  an  abundance  of  time  for  eating.  This  allows  a 
proper  amount  of  time  not  only  for  thorough  mastication  of  food,  but 
also  relieves  the  patient  of  any  thought  of  hurrying  to  get  through  in 
time  to  attend  to  certain  duties.    Mental  influences  are  influential  factors 
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in  gastric  disorders.  For  this  reason  meals  should  be  taken  in  the  midst 
of  congenial  surroundings,  for  thus  only  will  the  mind  be  drawn  from 
the  cares  and  worries  of  business  life.  Thorough  mastication  of  the  food 
is  always  necessary.  The  introduction  of  large  pieces  of  food  into  the 
stomach  is  a  source  of  local  irritation.  Such  ingesta,  moreover,  do  not 
come  into  as  intimate  contact  with  the  gastric  juice  as  do  small  particles, 
and  hence  are  retained  in  the  stomach  longer  than  normal  and  undergo 
putrefactive  changes.  Rapid  eating  develops  another  evil,  viz.,  imperfect 
admixture  of  saliva  with  the  food.  The  importance  of  this  fluid  as  a 
digestive  agent  must  be  borne  in  mind. 

In  very  many  cases  rest  after  meals  is  of  the  highest  importance. 
Ofttimes  it  is  necessary  to  order  the  patient  to  bed  for  a  fixed  period  after 
eating.  In  other  cases  all  the  good  effects  of  rest  may  be  obtained  by 
a  restful  chat  with  congenial  friends,  after  meals,  before  resuming  the 
occupations  of  the  day.  The  more  arduous  the  patient's  labors,  and  that, 
too,  whether  they  are  mental  or  physical,  the  greater  is  the  importance 
of  rest. 

In  mild  cases  it  is  only  necessary  to  regulate  the  diet  in  such  a  way 
as  to  prohibit  certain  well-known  injurious  articles,  such  as  pastry,  highly 
seasoned  food,  sweets,  fatty  and  fried  food,  pork,  veal,  cabbage,  hard- 
boiled  eggs,  etc.  In  aggravated  cases  it  is  often  necessary  to  put  the 
patient  on  an  exclusive  milk  diet.  Even  this  may  disagree,  in  which 
case  it  is  necessary  to  give  peptonized  milk  or  koumiss.  When  an  exclu- 
sive milk  diet  is  required,  the  patient  should  take  from  three  to  six  pints 
of  milk  daily.  Under  such  a  restricted  regimen,  it  will,  as  a  rule,  be 
found  that  the  patient  cannot  go  about  his  usual  labors,  but  is  obliged  to 
take  more  rest,  and  this  of  itself  is  a  good  thing.  In  very  aggravated 
cases,  ifi  which  it  is  necessary  to  supplement  a  milk  diet  with  other  food, 
predigested  meat  preparations  may  be  administered.  In  all  cases  it  is 
important  to  stduy  the  influence  exerted  by  the  prescribed  diet.  Patients' 
idiosyncrasies  must  be  respected. 

Starchy  foods  disagree  with  some  dyspeptics,  because  they  undergo 
fermentation  in  the  stomach.  They  should,  therefore,  be  avoided  in  all 
cases  characterized  by  flatulence.  Most  fruits  are  of  value  within 
reasonable  bounds.  There  is  one  common  practice  in  the  use  of  fruits 
by  dyspeptics  that  should  be  condemned,  and  that  is,  their  use  before 
breakfast,  especially  oranges.  It  is  a  well-known  fact  that  acid  sub- 
stances taken  fasting  lessen  the  secretion  of  the  gastric  juice,  and  oranges 
are  no  exception  to  this  rule.  To  indulge,  then,  in  a  practice  which 
diminishes  the  secretion  of  an  important  physiological  fluid  already 
impaired,  is  to  be  condemned. 

All  measures  which  tend  to  enhance  the  general  health  are  neces- 
sary. Thus  the  patient  should  get  a  certain  amount  of  out-door  exercise 
each  day.    The  activity  and  duration  of  this  exercise  must  be  graduated 
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most  carefully  for  the  patient  in  hand.  If  he  be  one  in  whom  the  nutri- 
tive disturbances  of  gastric  atrophy  have  not  yet  asserted  themselves, 
and  if  physical  strength  is  good,  especially  if  the  patient  has  been  what 
is  generally  known  as  a  "  high  liver,"  the  exercise  should  be  active.  If 
emaciation  and  debility  on  slight  exertion  are  increasing,  the  more 
passive  the  exercise  the  better  will  be  the  results.  Patients  who  are  too 
weak  to  take  any  exercise,  however  light,  will  derive  great  advantage 
from  daily  systematic  massage.  A  morning  cold  douche  or  cold  sponge 
bath,  followed  by  brisk  friction  of  the  body',  adds  greatly  to  the  general 
tone.  The  influence  of  hydrotherapy  and  mild  exercise  may  be  often 
obtained  by  surf  bathing. 

The  clothing  of  the  patient  must  not  be  ignored,  for  it  is  always 
advisable  to  protect  from  draught  and  damp. 

Water  is  an  important  remedy  in  chronic  gastric  catarrh.  In  not 
very  obstinate  cases  it  may  be  drunk  at  stated  intervals.  The  most 
e£5cient  means  of  administration  is  the  taking  of  a  tumblerful  of  hot 
water  about  half  an  hour  before  each  meal.  This  serves  to  rid  the 
interior  of  the  stomach  of  its  coating  of  mucus,  stimulates  the  mus- 
cular coat,  and  prepares  the  organ  for  the  reception  of  the  oncoming 
meal.  In  very  severe  cases  it  is  necessary  to  make  a  more  heroic  use  of 
water  by  washing  out  the  stomach.  The  manner  of  introduction  of  the 
stomach  tube  has  already  been  described.  The  operation  should  be  per- 
formed at  an  hour  when  the  stomach  should,  under  normal  conditions, 
be  empty,  and  the  siphonage  should  be  repeated  until  the  water  returns 
clear.  The  frequency  with  which  it  should  be  repeated  must  be  governed 
by  circumstances.  Ordinarily,  lavage  on  alternate  days  will  suflSce.  Severe 
cases  call  for  daily  sittings.  Wlien  the  washings  show  the  presence  of 
gastric  mucus  in  large  quantities,  some  advantage  will  be  derived  from 
the  addition  of  a  small  quantity  of  bicarbonate  of  soda  (sufficient  to 
make  a  three-per-cent.  solution),  or  of  granular  eflfervescent  Vichy  salts, 
to  the  water  employed.  In  every  case  the  lavage  should  be  followed 
by.  the  administration  of  a  pint  of  peptonized  milk  or  some  other  liquid 
nourishment  through  the  stomach  tube. 

Electricity  will  help  some  cases;  but  it  must  be  regarded  as  a 
remedy  possessing  a  limited  value.  It  is  indicated  especially  in  cases 
characterized  by  lessened  secretory  and  motor  powers.  It  is  most  effi- 
cient prescribed  in  the  form  of  faradism,  one  electrode  (Einhorn's 
stomach  electrode)  being  introduced  into  the  stomach  and  the  other  (a 
large  flat  electrode)  applied  over  the  epigastrium  and  along  the  spine. 
The  current  employed  must  be  a  mild  one.  This  method  of  application 
is  decidedly  disagreeable,  and  must  necessarily  be  reserved  for  severe  or 
obstinate  cases. 

The  administration  of  agents  designed  to  aid  digestion  is  valuable 
in  many  cases.    Of  these  dilute  hydrochloric  acid  heads  the  list.    This 


Digitized  by 


Google 


658  CHRONIC  CATARRHAL  GASTRITIS. 

should  be  given  in  doses  of  from  six  to  fifteen  minims,  well  dilated, 
about  half  an  hour  after  each  meal.  It  aids  digestion  by  its  action 
as  one  of  the  constituents  of  the  gastric  juice,  and  converts  pepsinogen 
into  pepsin.    It  also  exerts  an  antifermentative  action. 

Pepsin,  which  has  been  so  generally  prescribed  for  many  years,  is  of 
doubtful  value.  Its  administration  should  be  reserved  for  cases  which 
have  progressed  to  the  stage  of  atrophy.  It  should  be  given  in  com- 
bination with  dilute  hydrochloric  acid. 

Papoid  ("vegetable  pepsin")  is  much  more  eflFective  in  doses  of  one 
to  three  grains  after  meals. 

Pancreatin  is  to  be  given  in  atrophic  cases,  but  should  be  admin- 
istered in  combination  with  an  alkali — ^five  grains  of  bicarbonate  of  soda. 

To  secure  the  proper  conversion  of  starchy  foods  into  glucose,  the 
syrupy  malt  extract — ^Trommer's  or  maltine — may  be  given.  Bread 
may  be  spread  with  the  malt,  or  it  may  be  added  to  oat  meal  or  other 
farinaceous  articles  of  food. 

Medicines.  Nva  vomica  is  the  most  frequently  useful  remedy  in  the 
treatment  of  chronic  gastric  catarrh.  It  is  adapted  to  all  stages  of  the 
disease.  In  that  of  atrophy,  with  diminished  motor  power,  it  may  be 
given  in  the  form  of  strychnia  2x,  a  one-grain  tablet  four  times  daily. 
Nux  is  especially  useful  in  cases  attended  by  constipation,  and  in  whom 
purgative  and  laxative  drugs  have  been  abused.  The  symptoms  are 
characteristically  worse  in  the  morning ;  the  tongue  is  heavily  coated ; 
the  breath  is  foul.  There  is  often  morning  vomiting  or  retching,  the 
ejected  matters  consisting  largely  of  mucus.  (In  cases  in  which  the 
symptoms  are  mainly  those  of  slow  digestion,  Jousset  recommends  the 
alternation  of  graphites  with  nux  vomica,  giving  one  before,  the  other 
after  meals.)  Hydrastis  is  likewise  important  in  cases  characterized  by 
excessive  production  of  mucus.  The  catarrhal  condition  in  the  bowels 
is  evidenced  by  the  mucus-coated  stools.  The  patient  is  much  annoyed 
by  a  sinking  sensation  in  the  epigastrium.  In  many  cases  calling  for 
this  remedy,  there  are  vomiting,  loss  of  appetite,  constipation  and  great 
soreness  and  burning  over  the  region  of  the  stomach.  It  is  useful  in 
some  cases  of  atonic  dyspepsia,  especially  in  old  people.  PulsatiUa  is 
another  catarrhal  remedy.  The  vomited  matters  contain  mucus;  diges- 
tion is  slow,  food  ferments,  consequently  eructations  and  flatulence  are 
common.  It  is  the  especial  remedy  for  cases  arising  from  indulgence 
in  rich  food. 

BimvJth  subgaUate  will  be  found  invaluable  in  cases  attended  by 
unusual  fermentation  of  decomposing  food.  It  should  be  given  in  doses 
of  from  five  to  ten  grains  before  meals.  Lycopodium  is  also  useful  in 
flatulent  cases,  especially  in  those  occurring  in  patients  of  the  uric  add 
diathesis,  with  the  ordinary  lycopodium  symptoms.  Carbo  veg.  is  suited 
to  flatulent  cases  in  which  the  eructations  have  a  foul  odor  and  taste; 
the  tongue  is  thickly  coated. 
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Bryonia  is  to  be  administered  in  cases  in  which  dryness  of  the 
mucous  membrane  of  the  digestive  tract  is  an  important  feature.  The 
bowels  are  constipated.  Food  lies  in  the  stomach  undigested  and  causes 
an  uncomfortable  sensation,  as  if  a  stone  were  in  the  epigastrium,  which 
is  greatly  aggravated  by  any  exertion  or  motion.  Liver  disturbance  is 
usually  associated  with  that  of  the  stomach. 

In  obstinate  cases  attended  by  distress  and  tenderness  at  the  epigas- 
trium,much  flatulency,  and  vomiting  of  quantities  of  ropy  mucus  especially 
in  the  morning,  argentumnitricumshould  be  administered.  It  is  best  to  re- 
peat it  before  meals,  preceded,  about  fifteen  minutes,  by  a  cup  of  hot  water 
Of  the  second  decimal  dilution  freshly  prepared  in  distilled  water,  give 
twenty  drops  in  one  ounce  of  distilled  water.  No  remedy  is  as  generally 
useful.  After  thorough  washing  of  the  stomach  the  same  dose  may  be 
introduced  through  the  tube.  Arsenic  and  its  preparations  are  invaluable 
in  many  cases.  It  is  indicated  when  the  symptomatic  group  is  that 
characteristic  of  gastric  iritability.  There  are  burning  pains  in  the  epi- 
gastrium, great  thirst,  restlessness  and  anxiety.  These  symptoms  are 
noted  with  especial  frequency  in  cases  arising  from  alcoholic  excesses  and 
indulgence  in  ice-cold  food  and  drinks.  Ringer  has  strongly  recom- 
mended the  use  of  Fowler's  solution  in  doses  of  one  drop  before  eating  as 
a  remedy  for  the  cure  of  the  vomiting  and  gastric  irritability  attending 
the  gastritis  of  drunkards.  Bismuth  suimitrate  is  also  indicated  in  cases  of 
gastric  irritability.  There  are  burning,  griping,  lacinating  pains,  asso- 
ciated with  frequent  vomiting.  It  may  be  given  either  in  low  trituration 
or  in  the  crude  drug  one-half  to  one  hour  before  meals.  Oreasote  is 
useful  when  the  gastric  irritability  is  associated  with  almost  complete 
cessation  of  digestion.  Food  is  retained  unaltered  in  the  stomach  for 
hours,  and  then  is  vomited.  This  remedy  may  be  given  either  in  potency 
or  crude  form.  It  is  highly  recommended  in  the  gastric  catarrh  attendant 
upon  tuberculosis.  It  very  often  checks  pain  after  eating.  Sepia  very 
frequently  gives  most  excellent  results  in  the  treatment  of  the  gastric 
catarrh  of  neurotic  women.  It  is  indeed  a  question  if  the  gastric  diffi- 
culty in  the  sepia  case  does  not  possess  a  predominance  of  the  neurotic 
element.  Uterine  troubles  are  present,  and  the  patient  is  of  the  charac- 
teristic sepia  character.  Acid  eructations,  fickle  appetite,  desire  for 
stimulating  food,  burning  in  the  epigastrium  after  eating,  heavy  uratic 
deposits  in  the  urine,  burning  aching  in  the  back  and  gastralgic  pains, 
are  the  main  symptomatic  indications  for  sepia.  The  sepia  case  may, 
indeed,  be  summed  up  as  a  combination  of  the  catarrhaj,  the  neurotic, 
and  the  lithsemic.  Cinchona  may  be  prescribed  for  advanced  cases  with 
marked  debility,  and  is  useful  for  gastric  catarrhs  secondary  to  exhaust- 
ing acute  diseases.  Pain  is  not  a  prominent  symptom  at  any  time. 
Fermentation  is  active,  consequently  there  are  great  epigastric  fulness 
and  frequent  eructations.      The  appetite  is    completely  in  abeyance. 
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Sulphur  is  indicated  in  old  cases  not  yielding  to  ordinary  remedies 
especially  when  complicated  with  hepatic  disease  and  hsemorrhoids. 
The  usual  sulphur  symptoms  aid  in  the  selection. 

GASTBIO  ULCERATION. 

Dr.  Brinton  states  that  ulceration  of  the  stomach  is  found  in  5  per 
cent,  of  deaths  from  all  causes.  It  occurs  in  a  variety  of  forms,  especiflJly 
as  an  attendant  upon  malignant  disease  and  some  of  the  acute  infectious 
diseases. 

In  conditions  involving  the  liver,  heart,  and  lungs,  resulting  in  con- 
gestion of  the  vessels  of  the  stomach,  hsemorrhage  may  take  place  into 
its  coats  with  digestion  of  the  overlying  mucous  membrane.  This  form 
of  ulceration  is  superficial  and  designated  "  hsemorrhagic  erosion.'' 

When  the  term  "  gastric  ulcer  "  is  used  without  qualification,  refer- 
ence is  made  to  the  "  peptic,"  "  simple,"  "  round  "or  "  perforating  "  ulcer, 
which  was  first  accurately  described  by  Cruveilhier  (1830). 

SIMPLE  ULCER  OP  THE  STOMACH. 

Definition. — A  form  of  ulceration  of  the  stomach,  usually  oval  or 
round  in  shape,  involving  first  the  mucous  membrane,  gradually  attack- 
ing the  deeper  layers,  and  now  believed  to  be  dependent  upon  the  action 
of  the  gastric  juice  upon  a  portion  of  the  gastric  tissues,  the  nutrition  of 
which  has  been  impaired. 

History. — This  lesion  as  now  observed  did  not  attract  the  attention 
of  pathologists  until  1793,  in  which  year  it  was  very  ably  described  by 
Baillie.  In  1824  Abercrombie  gave  an  account  of  the  lesion,  detailing 
nearly  all  the  phenomena  as  we  see  them  in  the  present  day.  In  1830 
Cruveilhier,  and  in  1839  Rokitansky,  published  descriptions  of  gastric 
ulcer  of  such  accuracy  that  they  have  remained  authoritative  to  the 
present  day. 

Etiology. — It  has  been  attempted  to  determine  the  frequency  with 
which  gastric  ulcer  occurs  by  an  investigation  as  to  the  number  of  cases 
in  which  cicatrices  are  found  in  the  stomach  in  a  large  series  of  autop- 
sies. Observations  thus  collated  seem  to  show  the  existence  of  present 
or  healed  ulceration  in  about  5  per  cent,  of  all  the  autopsies.  Females 
are  more  frequently  affected,  in  the  proportion  of  three  to  two.  The 
majority  of  cases  (75  per  cent.)  occur  between  the  ages  of  twenty  and 
sixty,  the  relative  frequency  throughout  each  of  tliese  decades  being 
about  the  same.  Lebert's  experience,  based  on  observation  of  cases  seen 
during  life,  shows  70  per  cent,  of  his  cases  to  have  occurred  between  the 
twentieth  and  the  fortieth  years.  Gastric  ulcer  is  rarely  observed  in 
childhood,  but  Colgan  reported  a  case  in  a  child  aged  two  and  a-half 
years,  and  Hogan  one  in  a  child  of  five,  caused  by  the  kick  of  a  horse. 
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Males  seem  to  be  attacked  at  a  somewhat  greater  age  than  are  females. 
There  is  good  reason  for  believing  that  gastric  ulcer  occurs  with  especial 
frequency  among  the  poorly  nourished  and  the  overworked.  Traumatism 
has  been  assigned  as  the  cause  in  some  instances,  but,  as  a  rule,  when 
injury  or  pressure  has  produced  a  solution  of  continuity  of  the  gastric 
mucous  membrane,  the  lesion  heals  very  promptly.  The  same  result  fol- 
lows destruction  of  the  mucous  membrane  by  corrosive  poisons.  Chloro- 
sis and  anaemia  favor  the  evolution  of  some  cases ;  oftener,  however,  the 
ulcer  itself  is  responsible  for  the  heemic  changes.  Circulatory  disturb- 
ances in  the  stomach  arising  from  heart  disease,  cirrhosis  of  the  liver, 
vomiting  of  pregnancy,  and  vascular  disease,  are  exceptional  causes. 
Cooks,  shoemakers,  tailors  and  weavers  seem  to  be  predisposed  to  the  dis- 
ease by  reason  of  their  occupations. 

Pathology  and  Morbid  Anatomy.— The  pathology  of  ulcer  of  the 
stomach  has  been  the  subject  of  quite  diversified  views.  Inasmuch  as 
ulcerations  presenting  the  characteristics  of  gastric  ulcer  occur  in  no 
other  organ  than  the  stomach,  it  is  generally  conceded  that  the  gastric 
juice  plays  an  important  part  in  the  production  of  the  lesion.  Mathieu 
adopts  the  theory  first  promulgated  by  Cruveilhier  to  the  efiect  that  there 
occurs  primarily  a  gastric  catarrh,  the  action  of  the  gastric  juice  upon 
the  altered  tissues  producing  the  ulceration.  Virchow  taught  that  the 
primary  lesion  consisted  of  a  derangement  of  the  gastric  circulation, 
—embolism  or  thrombosis — the  action  of  the  gastric  juice  on  the  anaemic 
area  completing  the  pathological  process.  Klebs  claims  that  the  mal- 
nutrition of  the  gastric  mucous  membrane  sometimes  arises  from  a  spas- 
tic condition  of  the  gastric  arteries.  Kindfleisch  believes  the  trouble  to 
arise  primarily  from  bsemorrhagic  infarctions.  Other  pathologists  have 
pleaded  for  an  interference  with  the  nutrition  of  a  small  portion  of  the 
gastric  mucous  membrane  in  association  with  increased  acidity  of  the 
gastric  juice,  or  alterations  in  the  composition  of  the  blood,  leading  to 
diminished  alkalinity  of  that  fluid.  Pavy,  for  example,  believed  that 
diminished  alkalinity  of  the  blood  was  an  important  etiological  pre- 
requisite. Ewald  holds  to  the  view  that  we  do  not  have  to  deal  so  much 
with  diminished  alkalinity  of  the  blood  as  with  alterations  in  its  com- 
position by  reason  of  which  insufficient  cell  nourishment  ensues.  The 
evidence  in  favor  of  a  primary  alteration  in  the  blood  is  strong,  for 
anaemia,  chlorosis  and  amenorrhoea  are  often  seen  in  conjunction  with 
gastric  ulcer.  It  must  be  remembered,  however,  that  the  blood  changes 
may  be  secondary  to  the  ulcer  in  many  instances.  Kiegel  advocated  the 
view  that  a  hyperacidity  of  the  gastric  juice  is  the  important  cause  of 
simple  gastric  ulcer.  Examinations  by  other  clinicians  demonstrate 
that  while  hyperacidity  is  often  present,  it  may  be  absent.  Chemical 
examination  shows  that  hydrochloric  acid  always  exists  in  the  stomach 
contents.    Rosanna  observed  one  case  of  gastric  ulcer  due  to  syphilis 
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A  tubercular  origin  undoubtedly  exists  in  some  few  cases.  Bottcher  dis- 
covered colonies  of  micrococci  in  the  ulcerating  tissue  and  thought  them 
the  primary  cause. 

Ulceration  of  the  stomach  is  nearly  always  confined  to  a  single 
limited  area ;  exceptionally,  the  ulcers  are  multiple.  The  ordinary  size 
of  the  lesions  ranges  from  that  of  a  ten-cent  piece  to  that  of  a  quarter- 
dollar.  Larger  ulcerations  have  been  observed,  even  to  the  size  of  the 
one  reported  by  Habershon,  which  extended  nearly  from  pylorus  to 
cardia.  Welch's  studies  show  that  the  most  frequent  site  of  ulceration 
is  the  posterior  wall  of  the  pyloric  portion  of  the  stomach  near  the 
lesser  curvature.  Ewald  and  Nolte  claim  that  the  point  of  greatest  fre- 
quency is  the  greater  curvature  near  the  pylorus,  i,  e.,  at  the  point  at 
which  the  gastric  juice  collects  in  greatest  quantity.  The  ulcer  is  usually 
round  or  oval  in  shape ;  exceptionally  it  may  present  an  irr^fular  out- 
line. Its  edges  are  sharply  cut  and  its  interior  funnel-form.  The  char- 
acter of  the  floor  of  the  ulcer  depends  entirely  upon  the  depth  to  which 
the  destructive  process  has  extended.  Recent  ulcers  exhibit  no  inflam- 
matory changes  whatever  in  the  surrounding  mucous  membrane ;  in  old 
cases  the  edges  are  hard  and  thickened. 

In  many  cases  the  tendency  of  the  ulceration  is  to  extend  in  depth, 
ending  in  perforation.  The  contents  of  the  stomach  then  escape  into  the 
peritoneal  cavity  with  disastrous  results.  Fortunately  in  about  40  per 
cent,  of  these  cases,  according  to  Leube,  such  a  misfortune  is  obviated 
by  adhesions  forming  between  the  stomach  and  surrounding  structures. 
Sometimes  the  inflammation  and  ulceration  extend  into  the  parts 
attacked,  and  thus  are  occasioned  abscesses  of  the  spleen,  liver,  pancreas, 
etc.  The  normal  movements  of  the  stomach  interfere  in  some  degree 
with  the  formation  of  adhesions,  especially  is  this  the  case  with  adhe- 
sions between  the  stomach  and  the  anterior  wall  of  the  abdomen.  This 
fact  suggests  the  greater  seriousness  of  ulcers  involving  the  anterior 
gastric  wall. 

Ord  has  observed  the  frequent  association  of  ulcer  and  heart  dis- 
ease. But  he  is  inclined  to  regard  both  troubles  as  arising  from  a  com- 
mon cause,  as  he  thinks  the  ulcer  stimulates  necrotic  rather  than 
inflammatory  or  thrombotic  lesions. 

Sometimes  the  necrotic  process  involves  the  walls  of  one  of  the 
important  bloodvessels,  e.  g.,  the  splenic  artery,  when  profuse  and  even 
fatal  hsBmorrhage  results. 

Symptomatology. — The  symptomatic  range  in  gastric  ulcer  is  a 
wide  one.  Cases  are  known  to  occur  in  which  not  the  slightest  clinical 
evidence  of  ulceration  exists,  the  ulcer  being  discovered  after  death  from 
some  other  disease ;  still  other  cases  make  themselves  known  for  the  first 
time  by  hsematemesis ;  still  others  present  only  the  phenomena  of  an 
ordinary  dyspepsia ;  and  of  the  remainder,  the  majority  present  all  the 
clinical  phenomena  generally  considered  characteristic  of  this  disease. 
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The  important  symptoms  of  ulcer  are  pain,  vomiting  and  heemor- 
rhiage.  Of  these  pain  is  regarded  as  the  most  constant.  It  is  generally 
severe,  occurring  paroxysmally,  and  is  circumscribed  ;  it  is  aggravated 
after  eating  and  is  relieved  when  the  stomach  is  empty.  Sometimes  it 
is  diffused  over  the  epigastrium.  Between  the  paroxysms  there  is,  as  a 
rule,  a  dull  soreness  in  the  epigastrium.  The  characteristic  pain  of 
gastric  ulcer  is  in  the  epigastrium  beneath  the  ensiform  cartilage. 
Cruveilhier  has  described  as  of  frequent  occurrence  a  pain  in  the  back, 
which  may  be  interscapular  or  dorso-lumbar.  Pressure  in  almost  every 
instance  greatly  aggravates  the  pain ;  cases  in  which  the  converse  obtains 
are  very  exceptional.  Rest  affords  great  relief.  It  has  been  claimed  that 
the  posture  in  which  relief  of  pain  is  the  greatest  affords  a  reliable  guide 
as  to  the  location  of  the  ulcer.  But  this  statement  lacks  the  confirma- 
tion of  extensive  experience.  Reflex  pains  sometimes  occur,  and  include 
intercostal  neuralgia,  pain  in  one  or  the  other  shoulder  and  pain  in  the 
loins.  During  the  course  of  cicatrization  the  pain  is  usually  intermit- 
tent. Exceptionally,  it  has  continued  long  after  the  completion  of 
cicatrization,  probably  because  some  terminal  nerve  filaments  have 
become  entangled  in  the  cicatrix. 

The  vomiting  of  gastric  ulcer  presents  no  characteristic  features.  It 
takes  place  shortly  after  eating.  It  is  so  frequently  present  as  to  form  a 
pretty  constant  symptom.  In  those  cases  in  which  it  is  absent  the  ulcer 
generally  occupies  an  unusual  situation,  e,g,f  the  lesser  curvature  or 
anterior  wall  of  the  stomach.  Usually  the  vomiting  is  preceded  and 
accompanied  by  pain.  Examination  of  the  vomited  matter  always 
reveals  the  presence  of  hydrochloric  acid,  often  in  excessive  quantity. 

While  not  the  most  frequently  present,  hcemorrhage  is  the  most  im- 
portant symptom  from  a  diagnostic  standpoint.  Haemorrhage  sometimes 
occurs,  but  owing  to  the  small  quantity  of  blood  effused,  the  blood  escapes 
by  way  of  the  bowels  and  so  does  not  attract  attention.  The  quantity 
of  blood  lost  will  vary  greatly  in  different  cases.  It  is  not  infrequently 
so  great  as  to  lead  to  a  fatal  issue.  The  greater  the  haemorrhage  the 
more  likely  it  is  to  be  due  to  ulcer.  When  the  effused  blood  is  large  in 
quantity  and  is  discharged  entirely  by  the  bowels,  the  faeces  acquire  a 
tarry  consistence  and  are  black  or  dark  brown  in  color.  When  the 
blood  is  vomited,  it  is  coagulated  from  the  action  of  the  gastric  juice,  and 
is  often  of  a  dark  brown  color.  Hsematemesis  often  occurs  without  the 
slightest  premonition  and  is  apt  to  be  associated  with  a  sensation  of 
warmth  in  the  epigastrium.  It  is  very  rarely  indeed  that  the  first 
haemorrhage  is  sufficiently  severe  to  cause  death';  this  result  usually  fol- 
lowing upon  several  attacks  of  bleeding. 

Peter  observed  an  increased  epigastric  surface  temperature  of  3.6°  F., 
in  one  case  of  gastric  ulcer,  especially  during  the  paroxysms  of  pain. 
He  therefore  argued  for  an  inflammatory  origin  of  the  trouble. 
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Aside  from  the  pain,  vomiting  and  hsemorrhage,  the  gastric 
symptoms  of  ulcer  present  no  special  points  of  interest  They  may  be 
summed  up  as  those  occurring  in  any  disorder  of  digestion.  The  bowels 
are  generally  constipated,  probably  because  of  the  small  quantity  of 
food  taken. 

Amenorrhoea  is  a  very  common  symptom,  but  it  must  be  r^arded 
as  a  conservative  one,  just  as  it  is  in  other  exhausting  and  debilitating 
diseases. 

The  general  health  of  the  patient  may  or  may  not  be  disturbed. 
When  pain  is  slight  and  food  is  retained,  the  general  condition  of  the 
patient  is  most  excellent.  When,  however,  suffering  is  great  and  vomit- 
ing and  hsemorrhages  frequent,  general  nutrition  necessarily  becomes 
impaired.  A  most  profound  ansemia  may  thus  develop,  the  patient  even 
becoming  dropsical. 

Perforation  of  the  ulcer  sometimes  takes  place,  and  is  an  almost 
inevitably  fatal  accident.  It  is  believed  to  occur  in  about  6  per  cent 
of  all  cases.  It  usually  follows  immediately  after  some  strain  is  brought 
to  bear  on  the  walls  of  the  stomach,  as  excessive  vomiting,  coughing, 
sneezing,  violent  exertion,  or  distention  of  the  organ  with  food.  A  phys- 
ical sign  of  perforation  is  found  in  loss  of  liver  dulness,  owing  to  the 
escape  of  gas  into  the  peritoneal  cavity. 

When  the  stomach  contents  escape  into  the  general  peritoneal 
cavity  severe  pain  is  experienced  in  the  epigastrium  and  spreads  rapidly 
over  the  entire  abdomen.    Symptoms  of  collapse  follow  shortly. 

The  urine  is  diminished  in  quantity  and  its  specific  gravity 
increased.  An  alkaline  reaction  in  association  with  diminished  or 
absent  chlorides  is  regarded  as  of  bad  omen. 

Diagnosis. — Gastric  ulcer  must  be  differentiated  from  gastralgia, 
catarrhal  gastritis,  cancer,  and  neurotic  vomiting.  The  diagnostic  symp- 
toms as  already  suggested  are,  pain,  vomiting,  heemorrhage,  and  the 
presence  of  hydrochloric  acid  in  the  ejecta.  Unfortunately,  however,  no 
one  symptom  or  sign  is  surely  indicative  of  ulcer.  From  gastralgia,  ulcer 
is  differentiated  by  the  character  of  the  pain,  which  bears  no  definite 
relation  to  the  taking  of  food  in  the  former,  while  in  the  latter  the  pain 
is  almost  always  aggravated  after  eating.  In  gastralgia,  firm  pressure 
relieves ;  in  ulcer  it  aggravates.  In  gastralgia  the  tender  point  varies 
from  time  to  time,  in  ulcer  it  is  apt  to  be  fixed.  In  ulcer,  pain  of  a  dull 
character  continues  between  the  paroxysms;  in  gastralgia,  the  inter- 
paroxysmal  periods  are  usually  free  from  pain.  In  gastralgia,  general 
nutrition  is,  as  a  rule|good;  in  ulcer  it  is  nearly  always  impaired. 
Neurotic  symptoms  are  nearly  always  present  in  gastralgia  and  absent 
in  ulcer. 

The  differentiation  of  ulcer  and  gastric  catarrh  is  rendered  difficult 
because  the  majority  of  cases  of  the  former  are  associated  with  more  or 
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less  gastritis ;  hence,  symptoms  of  the  latter  are  frequently  present.  The 
diagnosis  is  to  be  based  on  the '  absence  of  symptoms  suggestive  of 
ulcer,  and  the  examination  of  the  vomited  matters,  which  in  ulcer 
nearly  always  contain  hydrochloric  acid  in  excess;  in  gastric  catarrh 
the  free  hydrochloric  acid  in  the  gastric  juice  is  diminished,  in  severe 
cases  greatly  so. 

Cancer  is  attended  by  evidence  of  a  tumor,  occurs  generally  in 
patients  at  or  beyond  middle  life,  runs  a  course  of  at  the  most  two  years, 
hsemorrhage,  though  frequent,  is  rarely  profuse,  hydrochloric  acid  is 
absent,  a  history  of  malignant  growths  in  other  portions  of  the  body  is 
often  obtainable,  cachexia  is  marked,  epigastric  pain  is  more  continuous 
than  in  ulcer,  and  the  course  of  the  disease  is  not  characterized  by  any 
marked  remission  of  symptoms. 

In  neurotic  vomiting  other  hysterical  manifestations  are  usually 
present.  The  general  nutrition  is  not  disturbed  to  the  extent  one  would 
expect  from  the  severity  of  this  symptom.  The  vomiting,  moreover, 
occurs  independently  of  the  time  of  taking  food. 

Ptognosis. — The  prognosis  of  ulcer  of  the  stomach  depends  very 
largely  upon  the  period  in  its  course  during  which  it  comes  under  treat- 
ment. When  symptoms  are  unobtrusive,  and  the  first  indication  of 
serious  mischief  is  found  in  a  profuse  hsematemesis,  the  ulceration  may 
have  advanced  to  an  incurable  condition.  Some  cases  progress  so  insid- 
iously that  perforation  affords  the  first  evidence  of  danger.  The  majority 
of  cases  make  good  recoveries  under  suitable  dietetic  and  hygienic 
measures.  Subsequent  to  the  healing  of  the  ulcer,  complications  may 
occur.  These  consist  of  cicatricial  narrowing  of  portions  of  the  organ 
leading  to  obstruction,  and  later,  to  dilatation,  also  entanglement  of 
nerve  filaments  in  the  cicatrix  with  resulting  gastralgia. 

Treatment. — ^The  essential  element  in  the  treatment  of  gastric 
ulcer  is  complete  general  and  local  rest.  The  patient  should  be 
put  to  bed  as  soon  as  the  diagnosis  of  ulcer  is  made.  Local  rest  is  to 
be  secured  by  rectal  alimentation.  This  course  aids  also  by  reducing 
the  hydrochloric  acid  production  to  a  minimum.  Mathieu  advocates  in 
addition  to  this  the  free  internal  use  of  alkalies,  believing  that  the  ulcer 
is  the  result  of  the  excessive  production  of  hydrochloric  acid.  If  pain 
is  very  great,  it  may  be  relieved  by  the  application  of  moist  heat  to  the 
epigastrium.  In  the  course  of  three  or  four  days,  nourishment  via  the 
stomach  may  be  permitted.  Foods  the  basis  of  which  is  milk  are  the 
best  If  milk  is  decided  upon,  it  is  better  given  cooked  with  a  little  flour, 
as  this  combination  does  not  form  so  firm  a  coagulum  in  the  stomach  as 
does  raw  milk.  Other  foods  allowable  are  broths,  defibrinated  blood,  egg 
albumen,  buttermilk,  and  still  later,  white  meat  of  poultry,  sweet-breads, 
and  starchy  foods.  In  all  cases  the  return  to  solid  foods  must  be  made 
with  the  greatest  circumspection,  for  sometimes  a  remarkable  tendency 
to  relapse  is  noticeable. 
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In  the  case  of  severe  hcBmorrhage  the  patient  should  swallow  small 
pellets  of  ice.  For  nourishment,  nutrient  enomata  must  be  relied  upon. 
Iced  tea  and  iced  peptones  may  be  given  by  the  mouth.  If  collapse  is 
imminent,  hypodermics  of  ether  and  camphor  (1  to  6)  should  be  given. 
In  some  cases  transfusion  of  salt  solution  may  be  necessary,  and  prove 
sufficient  to  save  life. 

For  obstinate  vomiting  ice  should  be  given  internally.  Champagne, 
morphia  or  chloroform  may  prove  efficient.  In  obstinate  cases  the 
actual  cautery  should  be  applied  to  the  epigastrium. 

The  remedies  which  will  give  the  best  results  are  nitraie  of  Mver^ 
atBeakma,  uranium  nUraUj  kali  bichramicumf  mercwry^  bismuth  and  hydnuii^. 
Arsenic  is  highly  praised  by  Pope,  Hughes  and  Hale,  the  first  of  whom 
recommends  it  especially  when  the  ulcer  invades  the  pyloric  portion. 
The  symptoms  often  call  for  it,  and  I  have  witnessed  good  results  from 
its  use.  Nitrate  of  silver  is  used  by  both  schools.  Among  many  of  the 
old  school  its  beneficial  effects  are  believed  to  be  due  to  local  action. 
Owing  to  the  smallness  of  the  dose  prescribed  (one-fourth  of  a  grain  in 
pill  form)  it  is  hardly  likely  that  it  can  exert  much  of  a  local  chemical 
effect.  The  association  of  chlorosis  and  pain  in  the  epigastrium  below  the 
ensiform  cartilage,  extending  through  to  the  spine,  are  important  indi- 
cations. Mercurius  corrosivus^  where  the  epigastrium  is  distended  and 
sore,  not  permitting  light  pressure,  even  of  clothing.  Burning,  gnawing 
and  darting  pains.  Third  to  the  sixth  decimal  dilution.  Uranium 
nitrate  was  recommended  by  Dr.  Blake  because  of  the  power  of  the  drug 
to  produce  ulceration  at  the  pylorus  in  the  lower  animals.  Drysdale  has 
applied  it  in  practice  with  good  effects,  and  the  observation  has  been 
corroborated  by  others.  Hydrastis  and  its  preparations  owe  their  efficacy 
to  the  beneficial  action  of  this  medicine  on  the  mucous  membrane.  Kali 
bichromicum  is  prescribed  more  frequently  upon  the  character  of  the  vom- 
iting, which  is  exceedingly  ropy,  although  investigation  will  reveal  many 
symptoms  suggesting  its  use.  Phosphorus  suits  cases  associated  with 
obstinate  vomiting.  I  have  had  several  admirable  results  from  the  use 
of  this  medicine,  prescribing  it  upon  the  well-known  character  of  the 
vomiting,!. «.,  as  soon  as  fluids  become  warm  in  the  stomach.  Evidence 
of  fatty  degeneration  in  any  of  the  organs  favors  its  selection. 

For  the  hsematemesis,  ipecacuanha  and  hamamdis  are  firequently 
given.  Hydrastinine  hydrochlorate  should  be  tried  in  the  second  decimal 
dilution.  If  obstinate,  ice  to  the  epigastrium  and  morphia  subcutane- 
ously  are  the  most  successful  measures. 

GANGER  OF  THE  STOMAGH. 
Varieties. — The   term   cancer  of  the  stomach  is  a  generic  one, 
including  quite  a  variety  of  malignant  tumors  appearing  in  this  situa- 
tion.   They  are :  Scirrhus,  encephaloid,  colloid,  polypoid  and  telangiec- 
tatic cancer. 
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History. — While  digestive  disorders  resulting  from  cancer  of  the 
stomach  must  have  existed  for  ages,  the  actual  recognition  of  malignant 
disease  in  this  organ  was  not  recorded  in  medical  literature  until  the 
eighteenth  century,  at  which  time  Morgagni  reported  a  series  of  cases 
That  pathologist  adopted  scirrhus  as  the  type  of  all  malignant  growths 
of  this  organ.  Encephaloid  was  next  described  by  Laennec  in  1812,  and 
colloid  cancer  by  Otto  in  1816.  The  microscopic  appearances  of  the  dif- 
ferent varieties  were  subsequently  described  by  Cruveilhier  in  terms  that 
have  never  been  improved  upon. 

Etiology. — The  causes  of  cancer  of  the  stomach  are  no  better 
understood  than  are  those  of  malignant  tumors  in  other  situations. 
Certain  factors  undoubtedly  exert  a  predisposing  influence  upon  the 
appearance  of  the  affection,  and  of  these  age  is  unquestionably  one  of  the 
most  important  Three-fourths  of  all  cases  have  been  observed  to  occur 
in  subjects  between  the  ages  of  forty  and  seventy  years.  Still  the  disease 
is  observed  with  sufficient  frequency  in  young  adults,  i.  6.,  those  between 
the  ages  of  twenty  and  thirty,  to  put  the  physician  on  the  lookout  for  it 
in  cases  of  persistent  gastric  disorder  at  that  time  of  life.  Most  of  the 
standard  authorities  contend  that  it  may  even  attack  children,  though 
admitting  that  in  them  it  is  one  of  the  rarest  of  diseases.  Dujardin- 
Beaumetz  holds,  however,  that  all  such  cases  are  but  examples  of  mis- 
taken diagnosis. 

Although  the  influence  of  heredity  in  the  etiology  of  cancer  seems 
to  be  generally  admitted,  most  authorities  affirm  that  such  a  relation 
can  be  proven  in  but  a  limited  number  of  instances.  Statistics  bearing 
on  this  point,  prepared  by  different  observers,  present  great  variations, 
the  extremes  being  from  7  (Lebert)  to  14  per  cent  (Welch).  Both  of 
these  figures  must  exceed  the  actual  truth,  for  some  of  the  so-called 
hereditary  cases  must  occur  as  mere  coincidences  rather  than  from  any 
hereditary  predisposition. 

Physicians  who  have  spent  much  labor  in  the  investigation  of  cancer, 
have  pleaded  for  a  local  origin  of  many  malignant  growths.  So  in  cases 
of  cancer  of  the  stomach,  local  disease  and  injury  of  this  organ  have 
been  alleged  to  predispose  to  cancer  in  this  situation.  Thus  it  has  been 
claimed  that  the  tumor  develops  in  old  cicatrices  of  healed  gastric  ulcers. 
Cases  so  arising  have  most  undoubtedly  been  observed,  but  they  must  be 
infrequent;  for  gastric  ulcer  occurs  with  greater  frequency  in  tJie  female 
sex,  cancer  in  the  male.  Were  cancer  a  common  sequence  of  ulcer,  it  is 
hardly  likely  that  such  a  sexual  predisposition  could  exist.  It  has  also 
been  said  that  those  who  have  disregarded  all  dietetic  rules  and  have 
persistently  abused  their  stomachs  are  often  the  victims  of  the  disease,  a 
statement  that  is  met  by  the  observation  that  cancerous  patients  nearly 
always  give  a  history  of  preceding  good  health.  Alberts,  Andral,  and 
Dittrich  have  reported  cases  that  apparently  have  arisen  from  traumat- 
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ism ;  but  such  cases  are,  after  all,  exceptional.  While,  therefore,  chronic 
disease  may  be  an  etiological  factor  by  reason  of  the  production  of  local 
irritation,  the  importance  of  such  causes  must  not  be  overestimated. 

Pathology  and  Morbid  Anatomy.— Cancer  of  the  stomach  is  a  dis- 
ease of  quite  frequent  occurrence,  it  being  generally  admitted  that  about 
one  per  cent,  of  all  deaths  in  subjects  past  twenty  years  of  age  arise 
from  it.  Regarding  the  frequency  of  malignant  disease  of  the  stomach 
as  compared  with  the  same  conditions  involving  other  portions  of  the 
body,  observations  show  that  the  uterus  and  the  stomach  are  the  sites  of 
over  one-half  of  the  cases  reported  in  literature.  The  portion  of  the 
stomach  involved  is,  in  more  than  one-half  of  the  cases,  the  pylorus  and  the 
adjacent  area.  The  lesser  curvature  is  the  part  attacked  with  next 
greatest  frequency,  while  the  cardia  is  involved  in  only  about  one  case 
in  twelve.  In  some  few  instances  the  morbid  growth  involves  the  entire 
organ.  Cancerous  infiltration  of  the  pylorus  results,  as  a  rule,  in 
obstruction  of  this  gateway  from  the  stomach,  either  by  the  encroach- 
ment of  the  tumor  on  the  lumen  or  by  thickening  of  the  muscular  layer 
which  guards  it.  The  natural  sequence  of  the  stenosis  thus  caused  is 
dilatation  of  the  organ.  Still,  the  reverse  condition,  contraction  of  the 
stomach,  sometimes  ensues,  though  usually  in  conjunction  with  cancerous 
infiltration  of  the  entire  organ  or  cancer  of  the  cardia.  The  size  to 
which  the  stomach  may  be  reduced  is  occasionally  remarkable;  thus 
Welch  has  referred  to  the  possibility  of  the  stomach  being  sufficiently 
large  to  accommodate  a  body  no  larger  than  an  ordinary  hen's  egg. 

Cancer  of  the  stomach  may  occur  either  as  a  primary  or  as  a  second- 
ary lesion,  the  former  being  the  case,  however,  in  the  vast  majority  of 
instances.  Secondary  cancerous  deposits  are  very  liable  to  occur  in 
these  and  are  noted  with  especial  frequency  in  the  lymphatic  glands,  the 
liver,  the  peritoneum,  the  pancreas,  and  the  lungs.  Occasionally  cancer 
occurs  simultaneously  in  the  stomach  and  some  other  portion  of  the 
body,  e,  g,^  the  uterus.  When  cancer  of  the  stomach  appears  secondarily 
to  malignant  disease  in  other  localities,  it  follows  most  frequently 
similar  tumors  of  the  mammae  and  the  oesophagus. 

Macroscopic  Appbarancs  of  the  Lesions.  Cancer  of  the  stomach 
may  show  itself  as  a  well-defined  tumor  projecting  into  the  organ,  as  a 
diffiise  infiltration  of  its  walls,  or  as  an  annular  growth  constricting  some 
one  of  its  parts. 

The  starting  point  of  the  pathological  changes  is  now  acknowledged 
to  be  the  mucous  membrane.  Thence  they  extend  to  the  submucous 
tissue,  which  being  loose  and  yielding  in  structure,  affords  the  growth  a 
very  favorable  opportunity  for  spreading.  Still  later  the  muscular 
layer  is  implicated,  although  this  structure  offers  considerable  resistance 
to  invasion.  Finally  it  involves  the  subserous  and  serous  coats ;  these 
are  favorable  structures  for  the  spread  of  the  growth  the  evidences  of 
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which  in  this  situation  are  manifested  by  nodules  of  various  sizes  pro- 
jecting from  the  peritoneal  surface.  Sometimes  adhesions  form  between 
the  stomach  and  adjacent  organs  and  thus  provide  an  easy  means  for 
spread  of  the  growth  by  continuity  of  structure. 

Ulceration  sooner  or  later  takes  place  in  the  majority  of  cases  of  all 
varieties  of  gastric  cancer.  This  is  the  result  of  the  natural  degenerat- 
ive changed  incident  to  cancer  in  general,  and  to  the  action  of  the  gastric 
juice  on  the  depraved  tissue  in  the  cases  of  cancer  of  the  stomach  in 
particular.  The  rapidity  and  extient  of  the  ulceration  is  influenced  to  a 
great  degree  by  the  variety  of  the  tumor,  for  it  has  been  observed  to  be 
the  most  severe  in  tumors  of  rapid  growth. 

Considering  seriatim  the  principal  varieties  of  malignant  disease  of 
the  stomach,  medullary  cancer  as  being  of  most  frequent  occurrence  in 
this  locality  deserves  first  mention.  It  is  of  rapid  growth  and  its  sub- 
stance of  soft  consistence.  Upon  section  it  presents  a  whitish  or  reddish- 
gray  color  and  the  cut  surface  often  exudes  a  milky  juice.  It  tends  to 
deep  ulceration,  and  hence  is  more  frequently  associated  with  heemor- 
rbage  than  are  other  varieties  of  cancer. 

Scirrhua  may  appear  either  as  a  circumscribed  hard  tumor  or  as  a 
diffuse  thickening  and  induration  of  the  walls  of  the  stomach.  It  is 
especially  apt  to  involve  the  pylorus  and  adjacent  areas. 

Cylindrical-cdled  epUheliama  presents  about  the  same  general  charac- 
teristics as  medullary  cancer.  Its  consistence,  however,  is  firm  like  that 
of  scirrhus. 

OoUoid  cancer  usually  occurs  as  a  diffuse  thickening  involving  the 
entire  extent  of  all  the  coats  of  the  stomach,  extending  even  to  the 
peritoneum.  Exceptionally  it  appears  as  a  definite  circumscribed 
growth.    It  extends  by  metastasis  to  other  parts. 

Symptomatology. — As  in  the  case  of  many  other  chronic  diseases 
of  the  stomach,  the  symptomatic  range  of  cancer  of  the  stomach  is  a  wide 
one.  The  characteristic  case  begins  with  a  history  of  dyspeptic  symp- 
toms, presenting  no  special  features  significant  of  the  serious  nature  of  the 
oncoming  malady.  Next,  the  general  health  is  gradually  undermined 
the  patient  emaciating  and  losing  strength.  Epigastric  pain  appears  and 
increases  very  rapidly  in  severity.  Vomiting  now  sets  in  and  is  very 
little  influenced  by  treatment,  emaciation  increases,  and  anaemia  and 
cachexia  are  superadded.  Physical  examination  now  discloses  the 
presence  of  an  epigastric  tumor.  All  cases  do  not  follow  the  typical 
course  thus  outlined,  for  it  is  a  common  experience  to  meet  with  marked 
departures  from  the  characteristic  type.  In  some  of  these  the  disease 
runs  a  nearly  latent  course,  symptoms  being  either  absent  or  of  slight 
intensity  almost  up  to  the  time  of  the  fatal  issue.  The  emaciation,  the 
prostration  and  the  anaemia  may  all  be  present  and  indicate  only  too 
certainly  the  presence  of  some  serious  malady,  but  subjective  and  object- 
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ive  local  symptoms  suggestive  of  the  nature  and  location  of  the  patho- 
logical changes  are  noteworthy  only  because  of  their  absence.  Sometimes 
cancer  runs  a  latent  course  up  to  a  certain  period,  when,  under  the  influ- 
ence of  some  exciting  cause,  active  symptoms  appear  and  the  subsequent 
progress  is  rapid.  The  clinical  history  of  such  cases  is  often  puzzling, 
and  unless  unusual  care  is  paid  to  the  physical  signs,  diagnostic  errors  are 
easily  committed. 

The  symptoms  of  cancer  of  the  stomach  calling  for  especial  attention 
are :  Loss  of  appetite,  pain,  dyspepsia,  vomiting,  haemorrhage,  a  pal- 
pable tumor,  the  absence  of  hydrochloric  acid  from  the  gastric  juice, 
anaemia  and  adenopathy. 

Lobs  of  appetUe  is  one  of  the  earliest  symptoms  in  cases  of  gastric 
cancer,  being  associated,  as  a  rule,  with  a  feeling  of  pressure  and  fulness 
in  the  epigastrum.  The  loss  of  appetite  is  often  so  sudden  as  to  impress 
the  patient  definitely.  It  varies  in  degree  in  different  cases,  in  some  con- 
sisting of  a  repugnance  to  all  food,  while  in  others  there  is  a  disgust  for 
certain  articles,  as  meat.  The  dislike  for  meat  finds  a  rational  explana- 
tion in  the  absence  of  hydrochloric  acid  from  the  gastric  juice  so  com- 
monly observed  in  cases  of  cancer  of  the  stomach.  Anomalies  of  taste 
are  occasionally  manifested;  sweet  articles  may  taste  bitter  or  sour. 
Sometimes  the  appetite  is  capricious,  at  one  time  being  good,  and  at 
another  bad.  The  tongue  is  nearly  always  heavily  coated,  here  affording 
a  point  of  distinction  from  the  condition  observed  in  gastric  ulcer. 

Of  all.the  symptoms  of  cancer  of  the  stomach  pain  is  the  most  con- 
stant, being  present,  according  to  Ewald,  in  92  per  cent,  of  all  cases.  It 
likewise  appears  very  early  in  the  course  of  the  disease,  coming  on  grad- 
ually and  increasing  in  intensity  with  the  onward  march  of  the  malady. 
The  exceptional  cases  in  which  it  is  noteworthy  by  its  absence  are 
found  for  the  most  part  in  the  aged.  It  is  most  frequently  referred  to  the 
epigastrium,  but  it  may  also  be  most  marked  in  the  hypochondrium, 
the  interscapular  region,  the  shoulders  or  the  loins.  An  attempt  has 
been  made  to  show  some  definite  relation  between  the  site  of  the  cancer 
and  the  situation  of  the  pain ;  thus  Brinton  claimed  that  pain  between 
the  scapulae  indicated  cancer  of  the  lesser  curvature.  Extended  experi- 
ence has  proven  the  fallacy  of  this  idea,  as  in  gastric  ulcer  the  pain  is 
aggravated  by  the  ingestion  of  food,  but  the  suffering  does  not  reach  its 
maximum  until  long  after  eating,  when  the  process  of  digestion  should 
be  well  advanced.  It  is  often  quite  severe  when  the  stomach  is  empty, 
and  is  usually  described  as  of  a  burning,  lancinating,  clawing  character. 
Still  it  may  present  any  character.  Very  often  there  is  epigastric 
tenderness  especially  marked  over  the  tumor. 

Gastric  symptoms  other  than  pain  arise  by  reason  of  the  dilatation 
of  the  stomach,  and  the  gastric  catarrh  which  is  so  frequently  associated 
with  cancer  of  the  stomach.     These  differ  in  nowise  from  the  same 
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symptoms  when  occurring  as  independent  disorders.  They  are  discom- 
fort after  eating,  epigastric  fulness  and  distention,  nausea,  acid  eructa- 
tions, hiccough,  etc. 

Vomiting  is  nearly  as  constant  a  symptom  as  pain.    As  a  rule  it 
does  not  appear  until  other  manifestations  of  indigestion  have  existed 
for  some  time.    It  may,  on  the  contrary,  be  one  of  the  earliest  symptoms; 
indeed  it  is  perfectly  possible  for  it  to  be  the  first  symptom,  and  again  in 
thes^  very  cases  to  be  so  violent  and  uncontrollable  as  to  lead  to  death  by 
exhaustion  within  a  short  period  after  its  inception.    Vomiting  is  espe- 
cially apt  to  be  present  when  the  cancer  involves  the  pylorus,  in  which 
case  it  occurs  generally  about  an  hour  or  so  after  eating.    When  the 
growth  involves  the  cardia,  the  vomiting  occurs  almost  immediately 
after  partaking  of  food.   Exceptions  to  these  statements  may  be  observed, 
so  that  one  should  not  always  judge  of  the  location  of  the  tumor  by  the 
length  of  time  intervening  between  the  taking  and  rejection  of  food. 
When  the  disease  is  of  long  standing  and  dilatation  of  the  stomach  has 
taken  place  the  vomiting  partakes  of  the  characteristics  of  that  condi- 
tion; it  does  not  occur  so  frequently,  and  the  vomited  matters  are  exces- 
sive in  quantity.    After  continuing  for  a  time  the  vomiting  may  disap- 
pear spontaneously,  usually,  it  has  been  said,  because  the  cancer  breaks- 
down  and  the  pyloric  obstruction  is  relieved.    In  some  cases  food  is- 
rejected  as  soon  as  it  enters   the  stomach,  because  of  general  gastric 
irritability. 

Hemorrhage  from  the  stomach,  though  a  symptom  of  cancer,  is  not 
as  characteristic  of  this  condition  as  it  is  of  ulcer  of  the  stomach.  The 
quantity  of  blood  vomited  is  not  usually  large.  When  profuse  some 
blood  escapes  by  way  of  the  bowels  and  shows  itself  in  the  stools,  which 
assume  a  dark  tarry  appearance.  Slight  heematemesis  is  very  common^ 
the  blood  vomited  being  so  changed  as  to  merit  its  usual  description  of 
"like  coflFee-grounds."  Profuse  haemorrhage  is  observed  almost  exclu- 
sively in  the  late  stages  of  cancer ;  it  is  especially  apt  to  occur  with  the 
soft  varieties  of  malignant  growths. 

The  really  important  symptom  and  the  one  without  which  a  diag- 
nosis of  cancer  cannot  be  considered  as  positive  is  the  presence  of  a 
tumor.  It  is  generally  stated  that  this  can  be  discovered  in  about  80 
per  cent,  of  the  cases.  While  thus  speaking  of  the  importance  of  the 
tumor  as  determining  the  diagnosis,  its  presence  or  absence  cannot  be 
regarded  as  absolutely  settling  the  question  of  a  diagnosis  of  cancer  of 
the  stomach,  for  the  growth  may  be  so  situated  as  to  make  it  utterly 
impossible  to  recognize  its  presence,  and  tumors  palpable  in  the  epigas- 
tric r^ion  may  spring  from  other  viscera  than  the  stomach.  Cancer  of 
the  pylorus  can  generally  be  discovered  by  palpation;  cancer  of  the 
anterior  walls  is  readily  discovered  even  when  of  small  size ;  the  cardia 
is  so  situated  that  cancer  involving  this  part  is  palpable  only  when  the 
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growth  extoDds  downward  and  involves  other  parts  of  the  organ. 
When  in  the  case  of  pyloric  cancer  the  size  of  the  tumor  is  such  that  it 
projects  beyond  the  border  of  the  liver,  or  its  weight  is  so  great  that  it 
drags  down  the  stomach,  no  difficulty  will  be  experienced  in  discovering 
it.  In  cases  in  which  its  presence  is  not  thus  made  prominent,  the  palpat- 
ing fingers  should  endeavor  to  examine  well  beneath  the  free  border  of  the 
liver.  When  the  pylorus  is  attached  to  the  liver  by  adhesions,  or  the 
latter  organ  itself  is  enlarged,  the  discovery  of  the  tumor  is  often  impos- 
sible. The  usual  situation  in  which  the  tumor  is  found  in  pyloric  cancer 
is  the  epigastrium  somewhat  to  the  right  of  the  median  line,  but  it  may 
be  felt  to  the  left  or  in  the  umbilical  region.  Exceptionally  it  has  been 
palpated  as  low  as  the  iliac  crest  or  in  the  hypogastrium.  In  consistence 
the  tumor  seems  to  be  hard,  firm  and  nodular.  It  may  be  either 
movable  or  immovable,  in  the  latter  case  being  fixed  by  adhesions.  It 
is  not  affected  by  the  respiratory  movements  of  the  diaphragm,  except 
in  those  instances  in  which  it  is  bound  to  the  liver  by  adhesions.  In  some 
cases  the  distention  of  the  stomach  by  gas  may  bring  into  discoverable 
position  a  growth  whose  previous  existence  had  been  searched  for  in  vain. 
Per  contra^  a  tumor  which  had  been  readily  palpable  disappears  on  the 
distention  of  the  stomach  or  colon  with  flatus.  Percussion  affords  but 
little  information  in  comparison  with  palpation.  The  note  over  the 
tumor  is  usually  that  of  tympanitic  dulness.  The  physical  signs  of 
diffused  cancer  are  unsatisfactory.  Often  there  may  be  detected  a  sense 
of  abnormal  resistance  in  the  epigastric  region.  Sometimes  it  is  possible 
to  palpate  the  outlines  of  the  thickened  and  contracted  stomach. 

In  cancer  of  the  cardia  the  general  contraction  of  the  organ  some- 
times leads  to  marked  sinking  in  at  the  epigastrium. 

In  cases  in  which  all  examinations  are  negative  it  may  be  wise  to 
distend  the  stomach  with  gas. 

The  bowels  are  almost  invariably  disturbed  in  some  way.  Usually 
constipation  prevails,  because  the  patient  partakes  of  but  little  food,  and 
that  little  is  vomited.  Then,  too,  the  peristaltic  movements  of  the  intestines 
are  sluggish.  In  other  cases,  especially  in  the  terminal  stages  of  the  dis- 
ease, diarrhoea  is  the  predominant  condition.  It  is  usually  due  to  the 
irritation  of  undigested  food. 

There  are  no  changes  of  diagnostic  value  in  the  urine.  Very  often 
deposits  of  urates  are  found.  A  slight  albuminuria  is  by  no  means 
uncommon.  The  excretion  of  urea  is  diminished  because  of  the  low 
state  of  the  nutritive  processes  of  the  body.  Indicanuria  and  acetonuria 
are  also  present. 

Several  years  ago  Von  der  Velden  called  attention  to  the  fact  that  the 
gastric  juice,  in  cases  of  cancer  of  the  stomach,  did  not  contain  free  hydro- 
chloric acid.  Extended  observation  has  shown  the  truth  of  this  observa- 
tion in  the  majority  of  instances ;  but  it  is  also  known  that  the  same  con- 
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dition  is  present  in  other  affections.  Nevertheless  it  affords  a  sign  of  con- 
siderable value  in  many  doubtful  cases. 

Anaemia  is  constantly  present  in  the  advanced  cases.  The  num- 
ber of  red  blood-cells  has  been  found  to  decrease,  while  that  of  the  leu- 
cocytes increases.  Lepine  discovered  a  number  of  microcytes  in  the 
blood.  Associated  with  the  high  grade  of  ansemia  is  a  progressive  ema- 
ciation. The  patient  assumes  a  cachectic  appearance.  The  skin  becomes 
dry  and  harsh  and  assumes  a  dirty  yellow  color.  These  changes  must  be 
regarded  as  symptomatic  of  the  failing  nutrition  and  not  as  distinctive 
of  the  cancerous  diathesis. 

Sometimes  marked  oedema  of  the  lower  extremities  is  observed. 
This  is  usually  the  result  of  the  general  ansemia.  Sometimes  it  arises 
mechanically  from  the  pressure  of  enlarged  retroperitoneal  glands  on  the 
ascending  vena  cava. 

Swelling  of  the  supraclavicular  glands  is  an  interesting  symptom, 
which  was  heralded  by  Virchow,  Henoch  and  Troisier  as  an  important 
symptom.  Its  value  is  greatly  lessened  by  the  limited  number  of  cases 
in  which  it  occurs. 

The  temperature  is  generally  normal  in  the  early  stages  of  cancer  of 
the  stomach.  Later,  pyrexia  appears,  the  temperature  as  a  rule  not  rising 
higher  than  102°  F. 

In  rare  cases  coma,  bearing  close  resemblances  to  diabetic  coma,  may 
set  in  and  close  the  scene.  The  usual  termination  of  cancer  of  the 
stomach  is  in  death  by  exhaustion. 

Diagnosis.— The  discovery  of  an  epigastric  tumor  in  association 
with  a  history  of  obstinate  vomiting,  epigastric  pain,  and  progressive 
emaciation  and  ansemia  is  all  sufficient  for  the  diagnosis  of  cancer  of  the 
stomach.  But  all  cases  do  not  give  such  clearly  defined  symptoms,  and, 
therefore,  require  most  careful  study  of  all  the  clinical  phenomena. 
Great  claims  have  been  made  for  the  value  of  the  absence  of  free  hydro- 
chloric acid  from  the  gastric  juice  as  indicative  of  cancer,  but  it  has  been 
most  conclusively  shown  that  circumscribed  cancer  of  the  stomach,  un- 
attended by  any  lesion  of  the  mucous  membrane,  has  no  effect  on  the 
secretion  of  hydrochloric  acid.  On  the  other  hand,  such  cases  are  rarely 
observed.  The  discovery  of  free  hydrochloric  acid  in  the  gastric  con- 
tents therefore  affords  strong  presumptive  evidence  that  the  ailment 
under  study  is  not  cancer. 

The  occasional  discover}^  of  small  portions  of  malignant  growths  in 
the  vomited  matters  or  the  stomach  washings  affords  valuable  evidence. 
Care  must  be  taken,  however,  that  the  examination  of  these  pieces  is 
made  by  an  expert,  as  incorrect  conclusions  may  readily  be  deduced  from 
imperfect  microscopical  observations. 

Sometimes  the  cancerous  tumor  pulsates  owing  to  its  proximity  to 
the  abdominal  aorta,  and  thus  an  incorrect  diagnosis  of  aortic  aneurism 


Digitized  by 


Google 


574  CANCER  OF  THE  STOMACH. 

may  be  made.  Careful  examination,  however,  shows  that  the  tamer 
does  not  expand,  but  moves  only  in  a  vertical  direction;  in  the  case  of 
aneurism  it  expands  in  all  directions.  An  exception  to  this  differential 
point  is  found  in  the  very  rare  cases  in  which  the  tumor  surrounds  the 
aorta. 

The  confusion  of  hard  faecal  masses  in  the  colon  with  gastric  tumor 
is  to  be  obviated  by  thoroughly  cleaning  out  the  bowel  by  the  use  of  a 
purgative  and  a  full  enema  before  the  examination. 

The  diseases  with  which  cancer  of  the  stomach  is  most  liable  to  be 
confounded  are  gastric  ulcer  and  chronic  gastric  catarrh.  The  differen- 
tiation of  ulcer  and  cancer  has  already  been  given  (see  page  564).  In 
chronic  gastric  catarrh  no  tumor  is  discoverable,  the  disease  may  occur 
at  any  age,  its  duration  is  indefinite,  hsematemesis  is  very  rarely  observed, 
free  hydrochloric  acid  is  found  excepting  in  the  terminal  stages,  general 
failure  of  nutrition  is  observed  only  late  in  the  course  of  the  disease,  the 
pain  is  not  as  severe  nor  so  constant  as  in  cancer,  and  the  course  of  the 
disease  is  characterized  by  numerous  remissions  and  exacerbations. 

Cases  of  hysteria  with  obstinate  vomiting  and  emaciation  (anorexia 
nervosa)  sometimes  present  a  confusing  resemblance  to  cancer,  but  while 
the  hysterical  patient  may  present  in  these  cases  a  profound  cachexia, 
careful  examination  will  show  that  the  skin  still  preserves  its  turgesceoce. 

Cancerous  infiltration  of  the  stomach  walls,  and  sclerosis  with  thick- 
ening of  the  same,  can  only  be  differentiated  by  microscopic  examination. 
The  outward  appearances  of  the  two  conditions  are  often  absolutely 
identical. 

PrognOBis, — ^The  prognosis  of  cancer  of  the  stomach  is  absolutely 
unfavorable,  the  disease  running  a  progressively  fatal  course,  ranging  in 
duration  from  one  or  two  months  to  two  years  after  the  appearance  of 
the  initial  symptoms.  The  tendency  to  complications  is  great,  Pierre, 
for  example,  finding  sixty-eight  out  of  one  hundred  and  forty-three  cases 
complicated  by  some  pulmonary  affection.  As  already  stated,  the  usual 
cause  of  death  is  exhaustion,  but  Zuccarelli  has  reported  a  case  in  which 
it  occurred  from  peritonitis  following  perforation.  Treatment  can  do 
considerable  in  the  way  of  relieving  symptoms,  as  will  be  explained 
presently.  Surgical  operations  sometimes  prolong  life,  but  so  far  as  is 
known  have  never  affected  a  permanent  cure;  indeed,  the  essential 
factor  for  success  of  extirpation  of  the  growth,  namely,  its  early  discovery 
before  glandular  infection  has  occurred,  is  not  obtainable  in  gastric  cancer. 

Treatment. — The  treatment  must  be  conducted  with  the  view  of 
relieving  symptoms  and  conserving  the  strength  of  the  patient  The 
most  distressing  symptom,  and  the  one  which  demands  prompt  relief,  is 
the  pain.  For  this  purpose  we  are  sooner  or  later  obliged  to  turn  to 
opiates,  using  either  avapnia  or  morphia^  according  to  the  results  obtained. 
In  an  incurable  affection  like  cancer,  running  a  definite  course,  the  fear 


Digitized  by 


Google 


CANCER  OF  THE  STOMACH.  575 

of  producing  the  opium  habit  need  not  be  entertained.  The  drug  must 
be  given  in  proper  doses  and  at  suitable  intervals  to  give  the  sufferer  a 
bearable  existence.  It  must  not  be  understood  from  this  statement  that 
the  writer  advocates  the  indiscriminate  use  of  narcotics,  as  some  cases 
may  be  treated  entirely  without  their  aid,  while  others  require  but  little, 
and  this  in  the  late  stage. 

Vomiting  may  be  allayed  by  swallowing  pellets  of  ice  or  sipping 
iced  champagne,  and  the  prescription  of  a  proper  diet.  These  failing, 
washing  out  of  the  stomach  should  be  resorted  to.  The  influence  of 
this  operation  in  cancer  of  the  stomach  is  sometimes  wonderful,  not  a 
single  paroxysm  of  vomiting  occurring  after  the  first  stance  with  the 
stomach  tube. 

HsBmatemesis  is  to  be  treated  according  to  the  directions  given  in 
the  article  devoted  to  that  symptom. 

Constipation  is  to  be  relieved  by  the  use  of  enemata. 

The  diet  should  be  of  the  lightest  possible  character.  The  absence 
of  hydrochloric  acid  from  the  gastric  juice  must  be  recognized,  and 
albuminoids  supplied  in  limited  quantity.  The  patient  will  probably 
thrive  best  on  a  liquid  diet,  such  as  milk  (peptonized)  and  koumiss. 

In  some  cases  rectal  alimentation  will  be  required. 

Operation  will  benefit  some  cases.  Should  the  disease  be  recognized 
early  in  its  career  removal  of  the  growth  may  be  attempted,  but  is  at  the 
best  an  extremely  hazardous  procedure,  offering  only  temporary  allevia- 
tion of  symptoms.  Some  cases  have  been  treated  by  divulsion  of  the 
pylorus  with  some  good  result,  but  even  this  operation  is  dangerous. 
The  establishment  of  a  fistulous  opening  between  the  fundus  of  the 
stomach  and  a  loop  of  intestine  has  afforded  considerable  relief  by 
lessening  the  irritation  of  the  growth  by  the  accumulation  of  food  in  the 
stomach. 

As  to  remedies,  their  chief  good  influence  is  in  the  control  of  the 
associated  gastric  catarrh  which  is  the  cause  of  many  of  the  symptoms. 
The  best  results  have  been  secured  from  the  use  of  arsenic,  phasphoraay 
carbolic  acid,  creosote  and  hydrastis,  but  clinical  evidence  does  not  point  to 
any  of  them  as  having  a  special  curative  influence  over  the  pathological 
condition. 

Arsenic  has  apparently  arrested  the  onward  progress  of  cancer  of  the 
stomach  in  many  instances.  Vomiting  is  frequent,  and  the  pains  are  of 
a  burning,  lancinating  character;  indeed,  all  of  the  classic  symptoms  of 
cancer  are  found  in  the  symptomatology  of  this  drug,  and  suggest  its 
continued  administration  as  long  as  the  symptoms  do  not  demand 
some  other  course. 

Phosphorus  is  frequently  indicated  by  the  symptoms  and  may  afford 
marked  relief  from  the  burning  pains  and  frequent  vomiting,  the  lat- 
ter occurring  soon   after  the  ingestion  of  food  or  drink.    Frequent 


Digitized  by 


Google 


576  DILATATION  OF  THE  STOMACH. 

coffee-ground  deposit  in  the  vomited  matters,  and  constipation  of  the 
peculiar  phosphorus  type,  are  symptoms  which  still  further  suggest  its 
use.  The  general  character  of  the  phosphorus  patient  will  be  remem- 
bered. A  fresh  preparation  of  the  second  decimal  dilution  is  most 
satisfactory. 

Carbolic  add  and  creosote  undoubtedly  ameliorate  the  gastric  symp- 
toms of  many  cases  often  to  such  an  extent  as  to  lead  the  patient  to  hope 
for  recovery.  In  one  of  my  cases  of  cancer  of  the  stomach  developing 
in  a  woman  of  sixty-seven  years,  and  attended  by  tumor,  vomiting, 
pain  and  frequent  slight  hsemorrhages,  carbolic  acid  in  the  first  deci- 
mal dilution  relieved  these  symptoms,  with  great  improvement  in  the 
general  health,  and  at  the  autopsy,  made  three  years  later  at  an  insane 
asylum  where  she  had  died,  an  atrophic  scirrhus,  involving  the  lesser 
curvature  of  the  stomach,  was  discovered..  There  was  evidence  of  pre- 
vious ulceration.  The  character  of  the  vomiting  is  the  principal 
indication  for  creasote. 

Hydrastis  is  prescribed  upon  the  same  indications  which  call  for  it 
in  gastric  catarrh  and  other  affections  of  the  stomach.  Of  other  medi- 
cines employed  for  cancer  of  the  stomach  we  may  mention  carbo  veg., 
cundwrangOf  kali  bichr.,  n,ux  vomica  and  lycopodium.  With  lapis  albus,  I 
have  no  experience.  Nux  vomica,  lycopodium  and  carbo  veg.  are  prescribed 
on  their  well-known  indications.  Kali  bichromkum  deserves  more  men- 
tion. It  exercises  a  decided  influence  over  the  pain,  but  more  especially 
the  vomiting.  I  have  given  it  in  cases  marked  by  heavily  coated  yellow 
tongue,  or  a  denuded  red  and  dry  one.  The  vomited  matter  contained 
large  quantities  of  ropy  mucus.  The  third  to  the  sixth  decimal  dilu- 
tions were  employed. 

DILATATION  OF  THE  STOMACH, 

Synonyms. — Gastrectasis ;  gastrectasia. 

Definition. — ^The  term  "  dilatation  of  the  stomach  "  is  largely  a 
relative  one,  for  in  estimating  its  size  opinions  will  differ  as  to  when  the 
normal  ends  and  the  pathological  begins.  A  stomach  may  be  abnor- 
mally large — actually  or  relatively  to  the  size  of  the  individual — and  yet 
perform  its  functions  as  in  health.  Such  a  condition  must  be  r^arded 
as  normal,  and  to  it  Ewald  has  given  the  name  "  megastria."  The  term 
^*  dilatation  "  he  would  limit  to  those  cases  of  gastric  enlargement  accom- 
panied by  digestive  disturbances  resulting  from  that  change.  Bouchard 
said  that  every  stomach  which  did  not  contract  when  empty  was  dilated. 
Mathieu's  definition  characterizes  a  dilated  stomach  as  one  which  does 
not  empty  itself.  It  seems  to  me  that  gastric  dilatation  may  best  be 
defined  as  an  acute  or  chronic  enlargement  o^  the  cavity  of  the  stomach 
resulting  in  prolonged  retention  of  food  and  the  products  of  digestion 
therein. 
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Etiology • — The  pathological  causes  of  dilatation  of  the  stomach  are 
twofold,  namely,  pyloric  obstruction  and  insufficiency  of  the  gastric 
walls,  i. «.,  weakness  of  the  expulsive  forces.  Among  the  first-named, 
cancer  of  the  pylorus  and  cicatricial  contraction  consecutive  to  ulcera- 
tion, also  toxic  and  phlegmonous  gastritis,  occupy  prominent  positions. 
Very  rarely  it  results  from  a  congenital  pyloric  stenosis,  or  simple  hyper- 
trophy of  the  tissues  surrounding  the  exit  to  the  stomach.  A  few  cases 
of  obstruction  have  been  reported  in  which  the  trouble  arose  from  poly- 
poid  tumors  in  the  stomach,  these  being  so  situated  as  to  close  the 
pylorus  as  by  a  valve.  Sometimes  the  obstruction  has  been  found  in  the 
duodenum.  How  frequently  spasm  and  faulty  position  of  the  stomach, 
e.g.,  those  causing  acute  bends  and  twists  at  the  pylorus  or  in  the 
duodenum,  may  produce  dilatation,  is  problematical.  Spasm  of  the 
pylorus  undoubtedly  exists,  but  it  is  exceedingly  doubtful  if  it  ever  per- 
sists to  such  an  extent  or  for  such  a  period  of  time  as  to  cause  chronic 
gastric  dilatation.  Kussmaul  has  shown,  by  actual  experimentation, 
that  the  stomach  may  assume  a  position  in  which  the  horizontal  portion 
of  the  duodenum  at  its  points  of  junction  with  the  stomach  is  so  bent 
and  twisted  that  an  absolutely  complete  stenosis  results.  Pyloric 
obstruction  sometimes  arises  from  causes  extraneous  to  the  stomach. 
This  is  exemplified  in  some  tumors  of  the  pancreas,  omentum,  retroperi- 
toneal glands  and  liver.  Cicatricial  adhesions  succeeding  an  old  peri- 
tonitis may  so  contract  about  the  pylorus  or  duodenum  as  to  interfere 
seriously  with  the  calibre  of  these  parts.  Bartels,  Litten,  Malbranc  and 
Schutz  have  called  attention  to  the  association  of  wandering  kidney  on 
the  right  side  with  gastric  dilatation.  Bartels  regards  the  stomach 
trouble  the  primary  one ;  Osier,  Nothnagel  and  Ewald  look  upon  the 
associated  conditions  as  a  mere  coincidence. 

Of  the  causes  dependent  upon  weakening  of  the  gastric  muscle, 
weakening  of  the  muscular  tone  of  the  stomach  claims  first  attention. 
This  arises  from  excessive  demands  upon  it  or  from  changes  in  its  nutri- 
tion occurring  in  certain  exhausting  diseases,  viz.,  ansemia,  neurotic  dis- 
turbances, peritonitis,  diseases  of  the  bloodvessels,  and  local  disturbances, 
e.g.,  gastric  catarrh.  This  latter  cause  is  operative  because  the  tardy  diges- 
tion of  food  leads  to  an  abnormal  accumulation  within  the  stomach. 
Moreover,  decomposition  of  the  imperfectly  digested  food  takes  place 
and  this  still  further  increases  the  distention.  Prolonged  and  repeated 
distentions  finally  result  in  degeneration  of  the  mucous  membrane  and 
the  muscular  layer  of  the  stomach.  The  muscular  weakness  in  some 
cases  is  caused  primarily  by  disease  of  the  nerves  furnishing  motor 
power  to  the  same,  such  a  condition  arising  from  local  disorder,  such  as 
chronic  gastric  catarrh,  or  peritonitis.  The  destruction  of  the  function  of 
a  portion  of  the  stomach,  as  by  cancerous  infiltration,  sometimes  results 
in  gastric  dilatation. 
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Pathology  and  Morbid  Anatomy. — The  standard  capacity  of  a 
stomach  said  to  be  dilated  has  been  set  by  Ewald  at  fifty-three  ounces 
and  upwards.  Individual  cases  present  great  variations.  Cadaveric 
section  shows  in  well-marked  cases  that  the  enlarged  organ  has  pushed 
the  neighboring  viscera  aside.  The  intestines  are  forced  down  into 
the  pelvis  and  the  liver,  diaphragm,  and  spleen,  are  pushed  upwards, 
the  stomach  itself  occupying  the  main  portion  of  the  anterior  part  of 
the  abdominal  cavity,  its  lower  border  extending  anywhere  from  the 
umbilicus  to  the  pubis ;  to  the  latter,  of  course,  in  extreme  cases  only. 
In  cases  dependent  upon  pyloric  stenosis  the  fundus  is  mainly  aflTected, 
and  the  most  of  the  dilatation  is  observed  to  the  left  of  the  median  line. 
Changes  in  the  walls  themselves  consist  of  either  hypertrophy  or 
atrophy.  When  hypertrophied,  the  gastric  walls  are  found  thickened 
throughout  or  in  patches.  Sometimes  the  thickening  depends  upon  an 
overgrowth  of  the  muscular  coat ;  in  others,  upon  a  diffused  infiltration 
of  the  stomach  with  cancerous  elements.  Sometimes  the  muscular 
hypertrophy  is  observed  principally  at  the  pylorus.  The  hypertrophic 
form  of  dilatation  is  found  in  young  subjects.  The  atrophic  variety, 
which  sometimes  occurs  as  a  continuation  of  the  hypertrophic,  is 
observed  generally  in  old  people.  The  mucous  membrane  usually 
exhibits  the  changes  characteristic  of  chronic  gastritis.  Very  often  the 
glandular  cells  are  degenerated ;  they  are  forced  apart  and  the  space 
between  them  is  filled  with  connective  tissue. 

Symptomatology. — Occurring  as  a  secondary  condition,  «.^.,  those 
cases  resulting  from  pyloric  stenosis,  dilatation  of  the  stomach  presents 
no  especially  characteristic  symptoms  excepting  the  vomiting  and  the 
physical  signs  to  be  hereafter  described.  Other  cases  are  marked  by  the 
very  gradual  onset  of  symptoms,  which,  for  the  most  part,  consist  of  the 
ordinary  phenomena  of  indigestion,  viz :  coated  tongue,  eructations  of 
offensive  gas,  bad  breath,  distention  of  the  epigastrium  after  eating,  epi- 
gastric tenderness,  malaise,  headache,  nausea,  vomiting  and  constipation. 
Of  the  above-mentioned  symptoms  the  vomiting  is  the  most  important, 
being  rarely  absent.  In  the  early  course  of  the  disease  it  takes  place 
immediately  after  eating.  As  time  goes  on  the  vomiting  becomes  less 
frequent  owing  to  the  increasing  relaxation  of  the  gastric  walls.  The 
accumulation  of  ingesta  becomes  correspondingly  great,  so  that  when 
vomiting  does  occur  the  quantity  ejected  is  truly  surprising,  as  high  as 
seventeen  pounds  having  been  said  to  have  been  vomited  at  one  time. 
Sometimes  the  vomiting,  after  continuing  for  a  long  time,  with  increas- 
ing severity,  suddenly  ceases.  This  is  generally  an  unfavorable  symptom, 
for  it  may  be  due  to  the  removal  of  the  pyloric  stenosis  by  ulceration,  or  the 
pylorus  has  lost  all  contracting  power.  Examination  of  the  vomited 
matters  reveals  substances  which  must  have  been  eaten  several  days  be- 
fore.   The  quantity  ejected  represents,  therefore,  the  accumulation  of 
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several  meals.  Ewald  has  called  attention  to  the  characteristics  of  the 
vomit  when  put  into  a  cylindrical  glass  to  subside.  It  will  be  found  to 
separate  into  three  layers,  "  the  upper  one  of  brownish  foam,  a  much 
larger  middle  layer  of  yellowish  brown,  faintly  cloudy  fluid,  and  a  lower 
one  consisting  of  dark-brown,  crummy  and  slimy  masses,  chiefly  remains 
of  food.  From  time  to  time  bubbles  of  gas  rise  up  through  the  fluid, 
carrying  particles  of  the  deposit  with  them,  while  other  fragments  sink, 
since  they  are  no  longer  supported  by  the  carbonic  acid  gas."  The  odor 
of  the  mixture  is  generally  ofiensive  and  its  reaction  acid.  The  particles 
of  food  contained  are  softened  and  in  a  partially  digested  state.  Micro- 
scopic examination  discovers  the  presence  of  numerous  micro-organisms, 
notably  yeast  fungi,  bacteria  and  sarcinse  ventriculi.  Experimentation  by 
DuBarry  has  not  assigned  to  any  of  these  any  definite  eflfects.  We  are 
forced  to  conclude  that  their  presence  in  any  large  numbers  is  patholog- 
ical, however,  for  they  are  associated  with  marked  disturbances  of  the 
gastric  functions. 

The  chemical  conatitution  of  the  gastric  juice  in  dilatation  of  the 
stomach  will  depend  in  great  measure  on  the  nature  of  the  primary 
disease.  When  the  primary  affection  is  a  pyloric  cancer,  free  hydro- 
chloric acid  will  not  be  found.  In  other  cases,  hydrochloric  acid  exists 
in  normal  or  slightly  diminished  quantity  and  sometimes  it  is  even 
increased. 

Fermentation  within  the  stomach  is  very  common,  sometimes  with 
the  evolution  of  lactic,  butyric  and  acetic  acids,  and  in  other  cases,  of 
gases,  e.  g,,  carbon  dioxide,  sulphuretted  hydrogen,  nitrogen,  hydrogen, 
and  oxygen. 

As  a  rule  the  motor  and  absorptive  functions  of  the  stomach  are 
lessened.  Still  this  is  not  invariably  the  case,  for  examples  of  marked 
dilatation  have  been  observed  in  which  there  was  not  the  slightest 
impairment  in  either  of  the  above-named  particulars. 

The  bowels  are  usually  constipated,  probably  because  of  the  lessened 
quantity  of  digestive  products  escaping  by  way  of  the  pylorus,  also  from 
weakened  intestinal  peristalsis.    Exceptionally,  diarrhoea  occurs. 

The  urine  presents  no  characteristics  requiring  especial  mention. 
The  statement  that  it  is  persistently  alkaline  seems  to  be  based  upon  a 
study  of  cases  not  thoroughly  treated,  for  in  all  instances  in  which  lavage 
has  been  practised  regularly,  an  acid  reaction  was  the  rule. 

General  nutrition  does  not  fail  until  the  disease  is  well  advanced 
and  vomiting  extreme.  At  the  same  time  the  decomposition  of  the 
products  of  maldigestion  becomes  more  and  more  evident ;  the  breath 
is  foul  to  the  highest  degree;  eructations  are  putrid,  and  flatulence  is 
marked.  The  accumulated  flatus,  by  its  pressure  on  neighboring  organs, 
notably  the  heart,  produces  quite  distressing  symptoms,  such  as 
dyspnoea  and  t>alpitation.     The  bowels  become  even  more  constipated 
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than  before,  and  can  be  moved  only  by  mechanical  or  medicinal  assist- 
ance. Ansemia  and  exhaustion  steadily  increase  and  even  a  marantic 
oedema  may  develop.  The  skin  is  abnormally  dry  and  covered  by  minute 
scales.  Peculiar  nervous  phenomena  first  described  by  Kussmaul,  and 
apparently  of  the  nature  of  tetany,  develop  in  some  cases.  These  show 
themselves  by  nystagmus,  emprosthotonos,  spasms  of  various  muscles, 
etc.  These  attacks  have  been  attributed  by  Kussmaul  to  the  dehydra- 
tion of  the  tissues,  as  in  cholera.  Gerhart  believes  they  are  due  to  the 
absorption  of  decomposed  digestive  products.  Some  cases  terminate  in 
coma,  bearing  a  close  symptomatic  resemblance  to  diabetic  coma.  This 
is  said  to  depend  upon  diaceteemia. 

Physical  Signs. — Inspection.  The  information  given  by  inspection 
*  must  depend  in  great  measure  on  the  condition  of  the  abdominal  walk 
When  these  are  thin  and  relaxed,  there  is  a  bulging  over  the  left  hypo- 
chondriac region,  the  epigastrium,  and  at  times  some  over  the  right 
hypochondrium.  The  shape  of  this  distention  is  often  suggestive  of  its 
gastric  origin.  It  begins  just  below  the  free  end  of  the  tenth  rib,  and 
curves  downward  and  to  the  right,  the  lower  border  crossing  the  median 
line  at  or  below  the  level  of  the  umbilicus.  Sometimes  this  bulging 
assumes  a  very  low  position,  while  above  it  is  a  depression  which  Ewald 
describes  as  trough-like.  Its  existence  has  received  two  explanations, 
namely,  that  it  is  dependent  upon  the  assumption  of  a  vertical  position 
by  the  long  axis  of  the  stomach,  or  the  region  of  the  lesser  curvature 
becomes  collapsed  while  the  fundus  itself  is  distended  with  ingesta. 
Sometimes  the  distention  along  the  lesser  curvature  is  visible.  In  cases 
in  which  the  distention  above  described  is  not  visible,  it  may  be  brought 
into  view  by  inflating  the  stomach  by  methods  already  described  (see 
page  540).  Sometimes  this  operation  is  not  successful,  either  because  of 
the  quantity  of  gas  evolved  being  disproportionately  small  to  the  gastric 
capacity,  or  because  of  an  unusual  patulency  of  the  pylorus.  Peristaltic 
waves  travelling  from  left  to  right  are  not  uncommon,  especially  in  cases 
dependent  upon  pyloric  obstruction.  Sometimes  antiperistaltic  waves 
from  right  to  left  are  observed.  These  movements  become  especially 
prominent  from  external  mechanical  irritation. 

Percussion.  The  successful  practice  of  percussion  in  gastric  dilata- 
tion is  only  certain  when  the  stomach  has  been  artificially  distended  by 
air.  The  percussion  note  over  the  organ  will  be  found  to  be  tympanitic 
and  of  high  pitch.  It  may  happen  that  the  adjacent  transverse  colon 
may  give  exactly  the  same  sign,  rendering  the  distinction  of  the  bound- 
aries of  the  two  parts  impossible.  The  diflSculty  thus  encountered  is  to 
be  overcome  by  directing  the  patient  to  drink  a  certain  quantity  of  water, 
say  from  one  to  two  pints.  Then  perform  percussion  once  more ;  the 
ower  limits  of  the  stomach  will  be  shown  by  an  area  of  dulness  obtain- 
able only  when  the  patient  is  in  a  standing  position.    Ewald  beUeves 
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that  auscultatory  percussion  gives  better  results  than  does  the  ordinary 
method.  The  investigations  of  Pacanowski  give  us  a  standard  by  which 
we  can  make  practical  application  of  the  information  obtained  by  per- 
cussion. He  finds  the  lowermost  limit  of  the  healthy  stomach,  in  men, 
to  be  from  one  and  one-fifth  to  two  inches  above  the  umbilicus ;  in  women, 
from  one  and  three-fifths  to  two  and  four-fifths  inches.  The  vertical 
variation  from  normal  gastric  tympanites  was  found  by  the  same  observer 
to  be  from  four  and  two-fifths  to  five  and  three-fifths  inches  in  men,  and 
four  inches  in  women.  The  width  of  the  zone  was  found  to  be  eight  and 
two-fifths  inches  in  men,  and  seven  and  one-fifth  inches  in  women. 
Departures  from  these  standard  figures  are  allowable  within  moderate 
limits  as  compatible  with  health. 

Palpation.  Leube's  recommendation  that  a  stiff  sound  be  intro- 
duced into  the  stomach  and  its  extremity  palpated  from  without  is 
impracticable.  A  vertical  position  of  the  stomach  may  cause  the  instru- 
ment to  take  a  lower  position  in  a  normal  organ,  while  in  other  cases 
the  tip  may  be  caught  in  a  fold  of  mucous  membrane.  Even  then,  if 
the  abdominal  walls  are  at  all  thick,  the  tip  of  the  sounds  can  only  be 
recognized  by  palpation  with  the  greatest  difficulty,  if  at  all. 

Auscultation.  The  employment  of  auscultation  in  the  diagnosis 
of  dilatation  of  the  stomach  resolves  itself  into  the  iavestigation  of  suc- 
cussion  sounds  and  the  discovery  of  a  hissing  sound  arising  from  fer- 
mentation. The  succussion  sounds  or  splashes  are  obtained  by  placing 
the  hand  flat  on  the  region  of  the  stomach  and  giving  the  part  a  series 
of  shocks.  They  are  normal  when  they  occur  in  the  stomach  immediately 
after  the  ingestion  of  food  or  drink,  and  in  the  colon.  That  they  are 
positively  produced  in  the  stomach  may  be  determined  by  siphoning  the 
stomach,  which,  unless  they  are  produced  in  the  colon,  will  cause  them 
to  disappear.  In  patients,  with  a  dilated  stomach  the  heart-sounds  may 
be  sometimes  distinctly  heard  over  the  epigastrium,  though  of  a  metallic 
character. 

A  method  of  examining  the  stomach  by  auscultation  has  been  pro- 
posed by  Rosenbach  and  is  mentioned  here  for  the  sake  of  completeness, 
for  it  does  not  seem  to  be  one  of  practical  clinical  value.  Water  is  poured 
into  the  stomach.  .  Next  air  is  blown  through  the  tube  with  the  point 
beneath  the  surface  of  the  water.  Now,  auscult,  the  tube  being  slowly  with- 
drawn. Auscultation  enables  us  to  say  just  at  what  moment  the  tip  of 
the  tube  leaves  the  water  and  so  indicates  the  level  of  the  fluid.  If  now 
more  water  is  poured  in  and  the  experiment  conducted  as  before,  the 
level  of  the  water  becomes  higher  in  the  case  of  a  normal  stomach ; 
in  the  case  of  a  dilated  one,  very  little  additional  displacement  will 
occur. 

Mensuration  is  of  use  only  in  determining  the  capacity  of  the 
fitomach  by  means  of  the  quantity  of  water  which  the  stomach  is  capa- 
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ble  of  containing  during  lavage,  or  by  the  amount  of  ingesta  vomited  at 
one  time. 

Diagnosis. — The  symptomatology  of  gastric  dilatation,  as  already 
detailed,  has  furnished  the  phenomena  on  which  we  must  rely  for  the 
recognition  of  this  condition.  It  is  only  necessary  here  to  direct  atten- 
tion to  the  character  of  the  vomiting  and  of  the  vomited  matters,  the 
physical  signs,  and  the  deficient  motor  power  of  the  stomach.  Unfor- 
tunately no  one  symptom  can  be  regarded  as  conclusive.  An  opinion 
is  to  be  formed  only  after  a  consideration  of  the  tovd  ensemble  of  the 
case. 

Prognosis. — The  prognosis  of  dilatation  of  the  stomach  depends 
entirely  upon  the  cause  of  the  trouble.  Those  resulting  from  cancer  of 
the  pylorus  must  be  regarded  as  absolutely  hopeless.  Cases  caused  by 
cicatricial  stenosis  oflfer  an  unfavorable  outlook  if  the  obstruction  is  irre- 
movable. Those  arising  from  changes  in  the  gastric  walls  present  a  more 
favorable  outlook,  although  they  are  very  obstinate  under  treatment 
All  cases  of  whatever  character  are  capable  of  great  amelioration  under 
proper  dietetic,  hygienic,  mechanical  and  medicinal  measures. 

Treatment. — The  most  important  point  in  the  treatment  of  gastric 
dilatation  is  lavage,  directions  for  the  performance  of  which  have  already 
been  given  (see  page  544).  The  operation  should  be  repeated  daily,  and 
the  greatest  care  exercised  to  see  that  the  washing  is  continued  until  the 
stomach  is  thoroughly  cleansed  of  the  fermenting  mass  of  food.  The 
use  of  antiseptic  solutions  is  valueless,  and  therefore  not  to  be  advised. 
One  can  do  as  well  with  a  simple  alkaline  solution  or  artificial  Vichy 
water.  The  time  selected  for  the  operation  should  be  as  far  removed 
from  meal-time  as  possible.  The  washing  should  always  be  followed  by 
the  ingestion  (through  the  tube)  of  a  small  quantity  of  easily  digested 
food,  e.g. J  peptonized  milk,  rich  broth,  etc. 

The  diet  prescribed  should  contain  as  little  fluid  as  possible.  Alco- 
holic beverages  of  all  kinds,  but  especially  those  containing  any  gases, 
tea  and  coffee,  must  be  positively  forbidden.  Milk,  if  ordered,  must  be 
administered  in  small  quantities  (one  ounce)  at  short  intervals.  The 
objection  to  fluids  is  found  in  the  distention  of  the  stomach  which  they 
cause,  and  the  fact  that  they  favor  fermentation.  Mauy  artificially  pre- 
pared foods  in  powder  form,  such  as  peptones,  etc.,  are  to  be  recom- 
mended. Starchy  and  saccharine  foods  are  to  be  taken  with  the  greatest 
care,  if  at  all.  Fatty  articles  must  be  forbidden,  for  they  are  not  digested 
and  only  serve  to  irritate  the  gastric  mucous  membrane.  When  the 
patient  is  unable  to  take  sufficient  food  to  maintain  a  proper  standard  of 
bodily  strength,  his  diet  may  be  supplemented  by  nutrient  enemata. 

Faradization  and  massage  are  valuable  aciyuvants.  Faradization 
may  be  either  external  or  internal.  The  latter,  though  the  more  disa- 
greeable of  the  two,  offers  the  better  results.    For  this  purpose  quite  a 
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variety  of  gastric  electrodes  have  been  advised,  of  which  those  present- 
ixig  a  straight  outline  like  the  stomach  tube  are  the  best.  The  current 
is  made  to  reach  the  entire  lining  of  the  organ  by  first  introducing 
a  quantity  of  water  (one  quart).  The  external  electrode  is  placed  over 
the  epigastrium.  In  the  external  method  one  electrode  is  placed  over 
the  epigastrium  and  the  other  over  the  pneumogastric  in  the  neck,  or 
over  the  spine  on  a  level  with  the  epigastrium.  The  applications  should 
be  made  daily! 

Massage  is  valuable  and  should  be  performed  only  by  a  skilful  masseur. 
It  acts  beneficially  by  forcing  the  stomach  contents  through  the  pylorus 
and  by  improving  the  nutrition  of  the  organ.  Care  must  be  taken  lest  the 
stomach  contents  be  acrid  and  irritating,  for  if  in  this  state  they  enter 
the  duodenum,  they  can  readily  produce  some  mischief. 

In  intractable  cases  caused  by  stenosis  of  the  pylorus,  arising  from 
other  causes  than  malignant  diseases,  the  propriety  of  excision  or  dilata- 
tion of  the  pylorus  should  be  seriously  considered.  Medicines  exercise 
little  influence  even  upon  the  primary  disease.  For  suggestions,  refer- 
ence must  be  made  to  the  articles  on  cancer,  catarrh,  etc.,  of  the 
stomach. 

H^MATEMESIS. 

Hsematemesis  and  hsemorrhage  from  the  stomach  are  ordinarily 
regarded  as  synonymous  terms.  It  must  be  remembered,  however,  that 
the  blood  vomited  may  have  escaped  from  the  intestines  into  the  stom- 
ach, or  have  been  originally  effused  in  the  upper  portion  of  the  alimen- 
tary canal  and  swallowed. 

Etiology. — HsBmatemesis  must  be  regarded  as  a  symptom  and  not 
as  a  disease.  In  treating  of  its  etiology  one  must  deal  almost  entirely 
with  pathological  factors.  In  previous  sections  stress  has  been  laid  on 
the  importance  of  gastric  hsemorrhage  as  one  of  the  symptoms  of  cancer 
and  ulcer,  but  particularly  of  the  latter.  These,  however,  are  not  the 
only  causes  of  the  accident.  Thus  it  has  arisen  from  traumatism  both 
from  without  and  from  within.  Of  the  former  there  are  blows  and  pen- 
etrating wounds ;  of  the  latter,  punctures  by  sharp-edged  foreign  bodies 
swallowed  with  the  food,  the  ingestion  of  hot  or  corrosive  substances, 
awkward  intra-gastric  instrumentation,  and  severe  injury,  such  as  may 
be  received,  e,  ^.,  at  football  or  in  a  railroad  accident. 

Some  cases  are  caused  by  disease  of  the  bloodvessels  of  the  stomach, 
diseases  which  differ  in  no  particular  from  conditions  observed  in 
other  portions  of  the  body,  and  which  have  been  described  in  the 
section  on  diseases  of  the  vascular  system.  Miliary  aneurisms  can 
occur  here  as  well  as  in  the  brain.  In  some  cases  the  veins  are  found 
diseased,  being  degenerated  or  actually  varicose.  In  the  latter  case  there 
is  usually  an  associated  passive  congestion  of  the  stomach.    In  still  other 
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cases  the  arteries  are  found  to  have  undergone  fatty,  amyloid,  or  atherom- 
atous degeneration. 

Some  cases  of  gastric  hsemorrhage  are  purely  congestive  in  origin, 
this  hsBmorrhagic  congestion  being  either  active  or  passive.  Active 
congestion  is  usually  inflammatory  in  origin,  the  inflammation  still 
further  tending  to  the  production  of  hsemorrhage  by  producing  d^n- 
erative  alterations  in  the  vascular  walls.  Belonging  to  this  class  of 
cases  of  active  congestion  of  the  stomach  are  those  cases  of  haematemesis 
which  take  place  at  the  menstrual  periods,  seeming,  indeed,  to  supplant 
the  natural  flux.  Passive  congestions  of  the  stomach  may  be  the  result 
of  disease  of  the  portal  circulation,  changes  in  the  pulmonary  circulation 
dependent  upon  various  afiections  of  the  respiratory  apparatus  as  emphy- 
sema, pleurisy  and  fibroid  phthisis,  and  uncompensated  valvular  and 
other  diseases  of  the  hejBirt. 

Reference  to  the  first  volume  of  this  work  will  show  that  quite  a 
variety  of  the  acute  infectious  diseases  have  hsematemesis  as  a  prominent 
symptom  in  severe  cases.  Deserving  of  especial  mention  in  this  par- 
ticular are  yellow  fever,  relapsing  fever,  typhus,  cholera,  diphtheria, 
erysipelas,  smallpox,  measles  and  scarlet  fever.  The  cause  of  the 
hsemorrhage  in  these  cases  is  probably  blood  disorganization  and  vascu- 
lar degeneration. 

Hsemorrhage  is  a  symptom  of  the  ansemias,  and  is  as  liable  to 
involve  the  stomach  as  it  is  other  organs.  Thus  we  find  hsematemesis  a 
symptom  in  chlorosis  and  in  the  malarial  cachexia.  It  sometimes 
occurs  in  other  blood  diseases,  as  hsemophilia,  scurvy  and  purpura. 

The  hsematemesis  attendipg  Bright's  disease  is  caused  by  the  in- 
creased vascular  tension,  by  the  blood  changes  and  by  the  alterations  in 
the  structure  of  the  walls  of  the  smaller  bloodvessels. 

Disease  in  neighboring  structures,  e.  jr.,  abscess,  extends  to  the 
stomach  and  sometimes  causes  hsemorrhage. 

There  is  remaining  a  class  of  cases  for  which  no  cause  is  discover- 
able either  during  life  or  at  the  autopsy.  Such  cases  have  been  called 
idiopathic.  As  knowledge  increases  they  must  be  relegated  more  and 
more  to  the  background,  until  at  last  such  a  class  will  not  be  recognized. 

Pathology  and  Morbid  Anatomy. — The  above  remarks  concern- 
ing the  etiology  of  hsematemesis  indicate  pretty  fully  the  pathology  of 
the  accident.  When  the  bleeding  occurs  from  a  ruptured  vessel  the 
discovery  of  the  offending  spot  is  not  usually  a  difficult  matter.  Some- 
times, however,  it  is  from  such  a  minute  vessel  that  the  most  painstaking 
examination  is  necessary.  Cases  in  which  the  blood  escapes  by  diapede- 
sis  are  not  infrequent,  but  the  hsemorrhage  is  not  likely  in  such  cases 
to  be  so  profuse  as  to  cause  death.  Hence  autopsies  on  these  cases  are 
seldom  held. 

Symptomatology. — The  characteristic  symptom  of  hsemorrhage 
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from  the  stomach  is  the  vomiting  of  blood.  This  is  usually  dark  in 
color,  often  clotted,  and  of  acid  reaction.  In  cases  in  which  the  trouble 
is  slight,  there  may  be  no  evidence  of  its  occurrence  even  in  the  stools. 

DiagnosiB. — ^The  changes  developed  in  the  blood  by  the  action  of 
the  gastric  juice  sometimes  makes  its  recognition  difficult.  The  oxyhsem- 
oglobin  is  converted  into  hsematin,  giving  the  blood  the  appearance  of 
coffee-grounds.  The  hsematin  may  be  recognized  by  Teichmann's  test. 
The  suspected  substance  must  be  dried,  powdered,  and  placed  upon  a 
slide.  Next  a  crystal  of  common  salt  is  added  and  the  whole  covered  by 
a  cover  glass,  beneath  which  a  few  drops  of  glacial  acetic  acid  are  made 
to  flow.  The  preparation  is  now  heated  to  a  point  below  that  of  boiling, 
and  in  a  short  time  the  hsematin  will  be  visible  under  the  microscope  as 
brown  rhombic  crystals. 

Ordinarily  there  should  be  no  difficulty  in  differentiating  hsemateme- 
sis  and  hsemoptysis.  If  there  is  any  doubt  it  may  be  dispelled  by  the 
data  furnished  in  the  article  on  the  latter  subject  (see  page  296). 

It  is  not  always  so  easy  to  decide  between  intestinal  and  gastric 
beemorrhage.  One  must  here  be  guided  by  the  history  of  the  case  and 
the  associated  conditions. 

Cases  in  which  the  bleeding  has  taken  place  from  the  mouth,  nose 
or  throat,  and  the  blood  swallowed,  are  to  be  recognized  by  inspection  of 
these  parts. 

In  one  of  my  cases  of  simple  ulcer  of  the  stomach,  death  occurred 
without  an  external  show  of  blood,  but  the  stomach  and  small  intestines 
were  filled  with  blood,  and  much  had  passed  into  the  colon. 

Hysterical  women  and  malingerers  sometimes  swallow  the  blood  of 
an  animal  and  then  vomit  it,  the  trick  being  done  to  accomplish  some 
selfish  purpose.  The  associated  symptoms  of  a  profuse  hsemorrhage  are 
absent  in  these  cases.  The  microscope  will  sometimes  enable  us  to  say 
that  the  corpuscles  are  not  those  of  human  blood. 

In  infants  the  vomited  blood  is  frequently  taken  from  the  mother's 
nipple.    This  fact  need  only  be  mentioned  to  prevent  error. 

Prognosis. — A  fatal  result  from  gastric  hsemorrhage  is  very  rare. 
Still  it  does  occur,  especially  in  cases  resulting  from  ulceration,  cirrhosis 
of  the  liver  and  aneurism.  Of  course,  much  depends  upon  the  previous 
state  of  the  patient's  health. 

Treatment. — ^The  most  important  measure  in  the  treatment  of 
hsematemesis  is  general  and  local  rest.  The  patient  should  be  put  to 
bed  and  not  permitted  to  rise  under  any  circumstances.  The  room 
should  be  cool,  the  bed-covering  light,  and  every  effort  made  to  quiet 
excitement  on  the  part  of  the  patient.  Food  must  not  be  allowed  to 
enter  the  stomach,  rectal  alimentation  being  substituted.  Pieces  of  ice 
may  be  administered  by  the  mouth,  and  an  ice  bag  should  be  placed 
over  the  epigastrium,  but  its  influence  requires  watching,  as  too  pre- 
ss 
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longed  cold  may  cause  feebleness  of  the  heart.  The  administration  of 
styptics  is  absurd,  as  they  cannot  be  given  in  doses  sufficient  to  exert 
a  sufficient  degree  of  action,  and,  moreover,  may  produce  nausea  and 
vomiting,  the  particular  thing  it  is  so  important  to  avoid. 

Ipecacuanha  possesses  a  long-standing  reputation  in  the  treatment  of 
hsemorrhage  from  the  stomach,  and  appears  to  have  been  employed 
successfully  for  hsBmorrhage  dependent  upon  almost  any  pathological 
condition.  I  find  it  possessing  little  influence  over  that  due  to  blood 
changes.  It  is  a  good  routine  medicine  to  give  upon  first  seeing  a 
patient,  and  while  determining  the  cause  and  best  plan  of  treatment  of 
the  bleeding.  The  first  decimal  dilution  is  the  most  satisfactory  prepa- 
ration. Aconite  is  preferable  if  the  subject  is  young  and  plethoric  and 
evinces  considerable  excitement  and  fear.  Arnica  is  much  recom- 
mended for  hsemorrhage  due  to  traumatism,  but  I  am  inclined  to  believe 
that  this  is  one  of  the  traditional  indications  for  medicines,  of  which  we 
have  so  many,  and  that  arnica  is  really  of  little  value  in  these  cases. 
Turpentine  is  much  more  efficient,  and  an  admirable  remedy  even  for 
hsemorrhage  associated  with  some  organic  diseases.  The  first  decimal 
dilution  on  sugar  or  disks  should  be  freely  used.  I  am  disposed  to 
give  this  remedy  after  ipecac,  if  indications  for  another  medicine  do  not 
arise. 

Cinchona  is  valuable  for  the  consequences  of  hsemorrhage. 
The  influence  of  hydradinine  hydrochloraie,  in  the  second  decimal 
trituration,  upon  hsemorrhages  from  the  bowels,  nose  and  other  mucous 
surfaces,  suggests  its  possible  value  in  hsematemesis.  In  urgent  cases  it 
may  be  given  hypodermatically  in  doses  of  an  eighth  to  a  quarter  of  a 
grain.  Many  advise  ergotine  under  these  circumstances.  My  experience 
with  this  remedy  has  not  been  very  favorable. 

If  bleeding  continues  in  spite  of  these  means,  and  with  failing 
circulation,  stimulants  must  be  employed  by  the  rectum,  ammonia 
applied  to  the  nostrils,  and  ligatures  about  some  of  the  limbs  near  to  the 
body  to  diminish  the  free  return  of  venous  blood  to  the  heart.  If  in 
spite  of  these  measures  failure  continues,  intravenous  injection  of  normal 
salt  solution  or  transfusion  of  blood  should  be  tried.  There  are  cases  in 
which  it  is  justifiable  to  perform  abdominal  section,  discover  the  bleed- 
ing point  and  resect  or  do  what  other  operation  may  be  found  indicated. 
In  a  general  way  it  may  be  stated  that  passive  congestion  calls  for 
digitalia,  hamamelis,  arnica  or  pidaaiUla;  traumatic  cases  for  fujmiamdU, 
arnica  or  rhustox,;  inflammatory  cases  for  aconite  or  belladonna;  those 
associated  with  a  high  degree  of  vascular  tension  for  aconite  or  glonoin; 
when  nausea  is  a  prominent  symptom  for  ipecacuanha ;  scorbutic  cases 
for  arsenicum,  the  mineral  acids  or  phosphorus  ;  when  blood  changes  pre- 
dominate, as  in  yellow  fever,  typhus,  etc.,  for  crotalus,  lachesiSy  arseniamy 
phospJioruSf  aecale  or  turpentine;  in  patients  with  hsemophilia  for pho9- 
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phoraa  and  lachesia  especially ;  when  there  is  vascular  degeneration  for 
phosphorus,  arsenicum  or  glonoin ;  when  the  passive  congestion  is  due  to 
uncompensated  cardiac  disease  for  digitalis,  glonoin,  strophanihus  or  con- 
vallaria;  vicarious  hsemorrhage  for  Bryonia,  millefolium  and  puisatiUa, 

GASTRIC  NEUROSES, 
GASTRALQIA. 

Synonyms. — Gastrodynia ;  neuralgia  of  the  stomach ;  cardialgia. 

Definition. — An  affection  characterized  by  severe  paroxysms  of  pain 
referred  to  the  epigastrium,  usually  appearing  suddenly,  and  dependent 
upon  irritation  of  hypersesthetic  sensory  filaments  of  the  pneumogastric 
nerves. 

Etiology. — The  causes  of  gastralgia  may  be  divided  into  (1)  the 
constitutional,  illustrated  by  cases  attendant  upon  ansemia,  neurasthenia, 
psychoses,  climacteric  disturbances,  etc.,  and  (2)  the  central,  as  exempli- 
fied in  the  gastric  crises  of  locomotor  ataxia.  The  definition  above 
given  excludes  from  the  category  of  gastralgia  the  severe  pains  pro- 
duced by  ulcer,  cancer,  and  other  organic  diseases  of  the  stomach.  Gras- 
tralgia  is  not  infrequently  caused  by  a  hypersecretion  of  hydrochloric 
acid,  but  this  of  itself  is  a  neurosis  and  is  dependent  upon  the  usual  causes 
of  the  neuroses  generally.  Such  a  case  cannot,  therefore,  be  regarded 
as  possessing  a  local  origin.  Women  are  affected  with  gastralgia  far  more 
frequently  than  are  men,  because  they  are  the  more  subject  to  neurotic 
disorders  generally.  Excessive  indulgence  in  certain  articles  of  food  or 
drink  is  the  cause  in  some  cases.  Tobacco,  tea  and  coffee  deserve  especial 
mention  in  this  connection. 

Symptomatology. — Gastralgic  attacks  occur  in  paroxysms,  which 
appear  more  or  less  suddenly.  They  often  develop  without  assignable 
cause,  and  ofttimes  with  some  periodicity.  Sometimes  the  attacks  are 
ushered  in  by  a  sense  of  discomfort,  or  a  feeling  of  fulness  and  tension 
in  the  epigastrium.  Some  cases  are  preceded  by  peculiar  symptoms  re- 
ferred to  other  portions  of  the  body;  thus  one  author  has  reported  sali- 
vation and  another  toothache  as  pre-paroxysmal  symptoms.  The  former 
I  have  observed.  In  all  cases  the  pain  increases  rapidly  in  intensity,  and 
is  soon  of  a  sharp,  boring  character,  sometimes  limited  to  the  epigas- 
trium, and  in  others  radiating  over  the  entire  abdomen.  Sometimes  it 
partakes  of  the  well-known  girdle  sensation.  The  patient  is  ofttimes 
obliged  to  bend  double  for  relief,  and  all  movements  necessitating  the 
slightest  action  of  the  abdominal  muscles  are  instinctively  suppressed. 
There  may  be  marked  hypersesthesia  of  the  epigastrium  to  the  slight- 
est touch,  while  firm  pressure  brings  relief.  The  attacks  appear 
without  regard  to  the  time  of  taking  food ;  indeed,  the  pressure  of  food 
in  the  stomach  seems  to  give  relief  in  some  cases.    The  severity  of  the 
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pain  is  sometimes  such  as  to  produce  marked  general  evidence  of  the 
suffering ;  thus,  the  face  becomes  pinched  and  haggard,  the  pulse  quick 
and  feeble,  and  the  entire  body  bathed  in  a  profuse,  clammy  perspiration. 
Even  unconsciousness  may  ensue.  Attacks  subside  either  slowly  or 
rapidly.  After  lasting  all  the  way  from  a  few  hours  to  a  couple  of  days, 
the  paroxysm  may  end  with  a  critical  discharge,  as  violent  vomiting  or 
profuse  urination,  the  urine  being  of  low  specific  gravity.  It  generally 
leaves  the  patient  much  prostrated. 

The  paroxysms  dependent  upon  organic  disease  of  the  central  nerv- 
ous system  are  caused  by  sclerotic  changes  about  the  nucleus  of  the  pnen- 
mogastric  nerves.  They  occur  at  very  irregular  intervals.  Buzzard  has 
called  attention  to  their  frequent  association  with  the  joint  lesions  of 
ataxia.  Their  true  character  is  very  apt  to  be  overlooked,  because  with 
very  few  exceptions,  they  are  observed  in  the  early  stages  of  locomotor 
ataxia  when  the  classical  symptoms  of  that  disease  have  not  yet  devel- 
oped. Gastric  crises  are  apt  to  be  attended  by  vomiting.  They  are  re- 
markable for  the  suddenness  with  which  the  pain  may  cease. 

Diagnosis. — ^To  establish  a  diagnosis  of  gastralgia  it  is  essential 
to  exclude  all  painful  organic  diseases  of  the  stomach.  This  is  to  be 
done  mainly  by  physical  exploration,  which  gives  negative  results.  To 
further  strengthen  the  diagnosis  of  gastralgia  one  must  consider  the 
history  of  the  case.  In  ulcer  the  pain  is  aggravated  immediately  after 
the  taking  of  food ;  no  such  modality  is  observed  in  gastralgia,  in  which 
condition  the  pain  may  occur  at  any  time  after  eating,  and  may  even  be 
relieved  by  the  taking  of  food  into  the  stomach.  In  both  cancer  and 
ulcer  the  pains  appear  with  greater  frequency  than  in  gastralgia.  In 
cancer  they  are  almost  constant,  and  in  ulcer  they  are  prone  to  recur 
several  times  in  the  course  of  a  day.  Gastralgia  occurring  as  a  symptom 
of  hysteria,  neurasthenia  and  ansemia  is  recognizable  by  the  conditions 
significant  of  those  troubles. 

The  true  nature  of  the  gastric  crises  of  ataxia  may  be  discovered  by 
finding  the  patellar  tendon  reflexes  absent,  and  discovery  of  the  existence 
of  the  characteristic  ataxic  lightning  pains  in  various  portions  of  the 
body.  In  some  cases  static  ataxia  and  arthropathy  make  the  diagnosis 
very  plain. 

Prognosis. — ^The  prognosis  is  favorable  in  nearly  all  cases.  Con- 
stitutional treatment  directed  to  the  neurotic  state  of  the  patient  brings 
about  a  cure  within  a  period  varying  according  to  the  severity  of  the  case. 

Treatment. — General  hygienic  and  dietetic  measures  must  be  first 
instituted.  It  is  a  common  observation  that  attacks  are  developed  by 
unusual  exercise  or  excitement;  e.  g,,  a  shopping  trip  is  a  common 
precedent  of  a  violent  attack.  The  patient  should  be  fed,  as  a  rule,  on 
highly  nutritious  and  easily  digested  food  as  directed  in  the  articles  on 
ansemia  and  hysteria.      Eating  when  exhausted  should  be  carefully 
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avoided,  and  a  little  period  of  rest  after  each  meal  is  highly  beneficial. 
In  very  obstinate  cases  in  which  the  neurotic  element  is  very  marked  it 
may  prove  necessary  to  put  the  patient  on  a  systematic  course  of  "  rest 
treatment."  In  nearly  all  cases  it  is  best  to  direct  the  patient  to  take  an 
hoar  or  so  of  absolute  rest  in  recumbency  each  day,  preferably  after  the 
noonday  meal.  During  the  paroxysms  food  should  not  be  allowed 
unless  the  pain  is  of  long  duration,  and  then  only  of  the  lightest  liquid 
character. 

Nux  vomica  is  particularly  adapted  to  intellectual  individuals  of 
sedentary  habits  who  are  subject  to  constipation,  and  in  whom  the 
disease  has  been  caused  by  excessive  mental  work,  irregular  eating, 
excesses  in  tobacco,  alcohol,  tea  or  coffee.  The  attacks  are  particularly 
apt  to  appear  in  the  morning,  and  may  be  excited  by  the  use  of  solid 
food.  The  pains  are  of  a  griping,  clawing  character  and  extend  in  all 
directions,  even  to  the  back.  There  is  nearly  always  a  high  degree  of 
gastric  irritability  present,  and  active  movements  of  the  stomach  walls 
may  sometimes  be  seen  or  be  discovered  on  palpation.  There  is  there- 
fore an  element  of  spasm.  The  nux  patient  is  often  quite  well  supplied 
with  blood,  and  aside  from  his  gastralgia,  constipation,  etc.,  would  be 
fairly  well.  Strychnine,  in  tablets  of  the  second  decimal  trituration,  is  an 
admirable  remedy  during  the  intervals  existing  between  the  gastralgic 
attacks  if  the  patient  is  feeble,  has  little  appetite,  is  dyspeiptic  and 
constipated. 

Arsenic  occupies  the  first  place  for  gastralgia  occurring  in  the 
anaemic  and  enfeebled.  The  pains  are  of  a  burning  character  and 
radiate  in  various  directions.  The  symptomatic  indications  for  this 
remedy  are  very  numerous.  The  third  to  the  sixth  decimal  triturations 
are  usually  satisfactory,  but  failing  with  these.  Fowler's  solution  may 
be  given  in  doses  of  one  to  three  drops  several  times  daily.  These  larger 
doses  are  sometimes  successful  when  the  smaller  ones  have  failed.  I 
have  of  late  employed  the  araenUe  of  copper  for  these  cases  with  a  great 
deal  of  satisfaction.  If  given  in  the  early  stage  of  the  attack  it  will 
frequently  abort  the  severe  pain.  It  is  also  an  admirable  remedy  for 
the  dyspeptic  symptoms  from  which  many  of  these  subjects  suffer.  It 
is  particularly  the  neurotic  type  of  dyspepsia  that  is  controlled  by  this 
remedy.  Its  close  relationship  to  disorders  of  the  nervous  system  is  not 
generally  understood.  The  second  decimal  trituration  has  given  the 
best  results. 

Belladonna  or  its  alkaloid  atropia  is  useful  in  cases  of  gastralgia 
of  a  purely  nervous  type  and  characterized  by  the  suddenness  with 
which  the  paroxysms  appear  and  disappear.  Argentum  nUricum  is 
advisable  for  the  gastric  crises  of  locomotor  ataxia,  although  belladonna 
is  also  frequently  indicated  in  that  class  of  cases.  The  silver  nitrate  is 
also  adapted  to  weak   delicate  women  in  whom  the  paroxysms  are 
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brought  on  by  slight  emotional  influences.  The  pains  are  of  a  gnaw- 
ing character  and  characterized  by  slowness  of  onset  and  departure. 
The  pain  is  greatly  aggravated  by  food,  although  firm  pressure  or  bend- 
ing double  gives  relief.  I  have  found  this  remedy  more  useful  in 
persons  who  during  the  intervals  suffer  from  dyspeptic  symptoms  with 
excessive  eructations.  Veratrum  album  is  useful  when  symptoms  of 
circulatory  failure  result  from  the  intensity  of  the  pain.  Hydrocyanic 
add  I  have  used  but  little.  Hughes  commends  it  *'  where  there  is  a 
distressing  'sinking'  complained  of  and  where  the  pain  is  temporarily 
relieved  by  food." 

Iris  cured  one  of  my  cases  which  had  resisted  many  remedies  for 
several  years.  The  pain  was  very  distressing,  came  on  frequently, 
extended  from  the  epigastrium  to  the  back,  but  was  never  very  intense. 
There  was  no  nausea  or  vomiting,  but  migraine,  for  which  the  remedy 
was  prescribed  in  the  third  decimal  dilution. 

When  gastralgia  is  associated  with  uterine  disorders,  sepia,  pubatiUa, 
zinc,  cuprum,  ignatia  and  other  remedies  related  to  the  sexual  organs  of 
women,  or  to  their  neurotic  groups,  are  most  serviceable.  Ooccuius,  cujh 
rum,  manganese,  pi[w7M6um,etc.,are  also  recommended  by  various  observers. 

In  some  cases  the  pains  may  be  so  severe  and  so  persistent  as  to 
call  for  palliative  medication.  This  should  be  resorted  to  with  the 
greatest  Reluctance.  In  the  first  place,  the  use  of  morphia,  if  at  short 
intervals,  increases  susceptibility  to  pain,  and  in  the  second  place  in 
patients  of  a  neurotic  constitution  may  readily  lead  to  the  morphia 
habit  if  the  remedy  is  put  into  their  hands.  If  morphia  is  used  it 
should  be  given  or  injected  only  by  the  physician  or  an  attendant,  and 
at  the  earliest  moment  possible.  By  this  method  I  have  recently  cured 
a  case  of  several  years'  standing  which  had  defied  all  treatment  The 
very  early  administration  was  the  important  feature.  This  case  is  cited 
to  illustrate  an  exception  to  a  general  rule.  After  the  attacks  were 
developed  morphia,  even  in  large  doses,  had  little  and  often  no  influence. 
The  administration  of  cocaine  by  the  mouth  to  benumb  gastric  sensi- 
bility, as  recommended  by  Ewald  and  Osier,  is  to  be  condemned. 

Some  cases  will  receive  great  benefit  from  electrical  treatment 
Galvanism  is  the  preferable  current.  The  positive  electrode  should  be  a 
large  flat  one  and  placed  over  the  epigastrium,  while  the  negative  is 
placed  over  the  mid-dorsal  spine  or  over  the  pneumogastric  nerves  in 
the  neck.  It  may  be  used  as  a  palliative  during  the  seizures,  and  in  the 
inter-paroxysmal  periods  as  a  curative  measure. 

NERVOUS  DYSPEPSIA. 

Synonyms. — Gastric  neurasthenia;  neuro-muscular  dyspepsia; 
atonic  dyspepsia. 

Definition. — Nervous  dyspepsia  is  a  clinical  condition  in   which 
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various  morbid  subjective  phenomena  suggestive  of  disordered  digestion 
referred  to  the  stomach  appear,  usually  independently  of  any  discover- 
able gastric  lesion,  and  caused  apparently  by  purely  nervous  influences. 

Etiology  and  Pathology. — A  study  of  the  causes  and  pathology  of 
nervous  dyspepsia  is  greatly  hampered  by  the  di£Bculty  in  deciding  what 
should  and  what  should  not  be  included  under  this  title.  From  a  strictly 
theoretical  standpoint  only  such  cases  as  are  unattended  by  local  objec- 
tive changes  and  in  which  the  phenomena  are  of  purely  neurotic  origin, 
should  be  so  considered.  But  improvements  in  our  methods  of  research 
demonstrate  that  many  cases  hitherto  regarded  as  pure  gastric  neuroses 
are  more  properly  included  under  other  heads.  Thus  one  author  dis- 
covered in  a  series  of  cases  that  a  large  number  showed  degeneration  of 
certain  nerve  plexuses ;  and  Ewald  and  others  have  proven  the  exist- 
ence of  marked  disturbances  in  the  chemical  functions  of  the  stomach. 
Even  the  cases  which  we  must  still  believe  to  be  neurotic  in  origin  pre- 
sent wide  differences  in  clinical  types,  differences  so  great,  indeed,  as  to 
ofttimes  lead  an  astute  clinician  to  doubt  their  similarity  in  origin.  The 
difSculties  in  the  study  of  the  subject  are  still  further  enhanced  by  the 
nervous  disturbances  which  so  frequently  accompany  purely  gastric 
lesions ;  nervous  symptoms  arising  either  as  reflex  phenomena  or  from 
the  effect  on  the  nervous  system  of  the  toxaemia  produced  by  the  pro- 
ducts of  imperfect  digestion.  Prominent  among  these  phenomena 
are  evidences  of  mental  depression,  which  are  common  in  gastric  disease 
of  any  kind.  Then  we  meet  with  cases  in  which  the  nervous  symptoms 
are  primary,  the  fault  resting  with  the  central  nervous  system,  as  exem- 
plified in  the  vomiting  of  cerebellar  disease  and  the  crises  of  ataxia. 
No  wonder,  then,  that  Ewald  likened  the  study  of  nervous  dyspepsia  to 
''  trying  to  grasp  a  medusa  which  is  dissipated  in  our  grasp." 

In  many  cases  the  trouble  in  its  early  stages  is  strictly  neurotic. 
Lfong  continuance  leads  to  objective  changes.  Thus,  the  local  neural 
weakness  means  defective  innervation  of  the  muscular  coat  of  the 
stomach,  and  that  in  turn  leads  to  atony.  Next  succeeds  disturbances 
in  the  digestive  function,  the  retention  of  food  in  the  stomach  for  a  pro- 
longed period,  dilatation  of  the  stomach,  changes  in  the  gastric  juice, 
fermentation,  flatulence,  etc.  One  must  not,  therefore,  be  too  positive  in 
assuming  that  a  case  which  was  undoubtedly  neurotic  in  the  beginning 
has  remained  so. 

A  neurotic  constitution,  either  inherited  or  acquired,  is  the  main 
etiological  factor  of  nervous  dyspepsia.  Investigation  discloses  that  the 
subjects  of  this  disease  exhibit  numerous  symptoms,  and  more  often 
than  not,  can  give  a  history  of  insanity,  neuralgia,  hysteria,  or  other 
functional  nervous  affections,  in  their  ancestry.  Such  subjects,  too,  are 
very  often  members  of  the  higher  walks  of  society — persons  whose 
nervous  systems  have  been  developed  at  the  expense  of  the  physical . 
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Some  of  them  have  still  further  intensified  the  efiects  of  neurotic  inherit- 
ance by  their  modes  of  life.  Thus  they  cultivate  indolent  habits,  pursue 
no  settled  object  for  occupation,  living  only  to  study  self  and  self-grati- 
fication. Such  a  combination  is,  of  course,  highly  unfortunate,  each  of 
these  etiological  factors  greatly  intensifying  the  influence  of  the  others. 

In  other  cases,  there  is  acquired  fault  with  the  nervous  system. 
Originally  the  patient  may  have  been  of  fairly  robust  health.  But  under 
the  influence  of  a  praiseworthy  ambition,  he  has  exerted  himself  beyond 
the  bounds  of  reasonable  endurance  and  his  nervous  system  succumbs. 
The  stomach  likewise  suflcrs ;  sometimes  alone,  because  it  happens  to  be 
the  I0CU8  minoris  resistentuSy  and  sometimes  in  conjunction  with  other 
viscera. 

Diet  is  an  important  etiological  factor,  acting,  however,  in  different 
ways,  according  to  the  case.  In  many  the  quality  or  the  quantity  of  the 
food  is  inadequate  to  the  demands  of  the  subject's  labors.  This  virtual 
starvation  is  frequently  the  result  of  a  morbid  introspectiveness,  leading 
to  injudicious  care  in  dieting,  so  that  one  article  after  another  is  ban- 
ished from  the  diet  list,  until  finally,  nothing  but  the  simplest, — and 
these  often  not  of  a  nourishing  quality, — remain.  It  is  altogether  too 
common  an  error  to  believe  that  the  mental  worker  requires  but  little 
food.  On  the  contrary,  his  demands  are  as  great  as  the  athlete,  but  the 
quality  must  be  better  selected.  It  is  important,  moreover,  that  be 
indulge  in  suitable  exercise,  without  which  normal  digestion  and  assim- 
ilation are  greatly  endangered  in  the  strong,  and  impossible  in  the  frail. 

The  other  extreme,  the  taking  of  too  much  food,  is  sometimes 
observed.  In  many  of  these  cases  unsuitable  quality  as  well  as  the 
excessive  quantity  brings  about  neurotic  gastric  symptoms  increased 
through  the  intervention  of  a  resulting  lithsemia. 

Clinically,  then,  we  cannot  ignore  the  influence  of  dietetic  transgres- 
sions in  the  production  and  aggravation  of  so-called  nervous  dyspepsia. 
However  clear  may  be  the  neurotic  origin  of  the  trouble,  the  possibility 
of  a  hybrid  pathological  state  must  always  be  borne  in  mind.  A  chronic 
gastric  catarrh  occurring  in  a  neurotic  patient  must  have  impressed  on 
its  clinical  picture  many  if  not  all  of  the  phenomena  of  a  nervous 
dyspepsia. 

A  common  class  of  dyspeptics,  which  do  not  seem  to  have  a  close 
clinical  relation  to  the  cases  under  consideration,  are  the  many  patients 
whose  cases  cannot  be  diagnosed  any  more  accurately  than  by  the  appel- 
lation "  weak  stomach."  They  get  along  tolerably  well  if  they  pursue 
an  even  life,  eating  so  much  of  a  certain  limited  variety,  and  not  work- 
ing beyond  their  capabilities.  Many  of  them  are  of  phthisical  habit, 
others  are  the  subjects  of  chronic  heart  lesions,  and  still  others  are 
subjects  of  what  may,  for  want  of  a  better  name,  be  regarded  as  a  general 
visceral  weakness. 
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It  has  already  been  stated  that  the  clinical  picture  of  neurotic  dys- 
pepsia varies  according  to  the  case.  Attempts  at  classification  of  types 
have  not  been  as  satisfactory  as  one  would  wish.  For  convenience  we 
may  regard  cases  as  exhibiting  phenomena  of  irritation  and  phenomena 
of  depression.  These  of  course  relate  to  the  symptoms  manifested. 
There  are  cases,  too,  in  which  the  disturbance  is  of  the  motor  function, 
which  may  be  either  excessive  or  diminished.  In  some,  secretion  is  dis- 
turbed, the  hydrochloric  acid  of  the  gastric  juice  being  increased  or 
diminished,  generally,  however,  the  former. 

The  pathology  of  strictly  neurotic  cases  may  be  summarized  as  con- 
sisting of  a  morbid  irritability  of  the  nerves  of  the  stomach,  arising 
usually  from  cerebral  influences,  and  this  leads  to  the  production  of  dis- 
comfort of  difierent  kinds  and  degrees  in  response  to  even  normal  stim- 
ulation. 

The  symptoms  are  assigned  by  different  authors  to  a  variety  of  fac- 
tors. By  many  they  are  regarded  as  due  to  mental  operations,  i.  e., 
imaginary  ailments,  because  they  cease  when  away  from  home  or  when 
the  patient's  mind  is  kept  occupied.  Some  believe  they  are  due  to  an 
auto-intoxication,  others  regard  them  as  the  result  of  enteroptosis,  and 
still  others  look  upon  them  as  evidences  of  reflex  irritation  arising  from 
diseases  of  distant  or  adjacent  organs. 

Symptomatology. — From  what  has  been  said  the  difficulties  sur- 
rounding a  description  of  the  symptoms  of  nervous  dyspepsia  will  be 
readily  appreciated.  The  ordinary  type  of  cases  gives  a  history  of 
general  nervous  conditions  together  with  sensations  of  fulness  in  the  epi- 
gastrium after  eating.  This  is  usually  relieved  by  eructations  of  tasteless 
gas, and  is  often  associated  with  feelings  of  great  distress  and  anxiety,  and 
even  with  palpitation.  Sometimes  the  paroxysms  thus  described  occur  at 
night,  arousing  the  patient  from  sleep,  and  because  of  the  circulatory  dis- 
turbance, numbness  of  the  extremities  and  other  associated  pnenomena 
occasion  the  greatest  alarm.  The  severity  of  the  attack  loses  nothing  in 
its  portrayal  by  the  patient  or  the  friends.  It  is  usually  stated  that  the 
attack  has  been  brought  on  by  an  indiscretion  in  diet,  but  careful 
questioning  shows  that  just  as  frequently  as  not  it  has  resulted  from  some 
other  influences ;  very  often,  indeed,  by  the  nerve  wear  and  tear  of  un- 
usual care  and  exertion. 

Variations  from  the  above  symptomatic  totality  are  often  puzzling  to 
the  inexperienced.  Thus,  in  one  of  my  cases,  the  accumulation  of  flatus 
was  accompanied  by  what  the  patient  said  was  an  intense  brachial  neu- 
ralgia. This  disappeared  promptly  on  the  expulsion  of  the  flatus.  In 
other  cases  the  symptoms  follow  petty  worries  and  cares. 

The  state  of  bodily  health  and  nutrition  of  nervous  dyspeptics  varies 
as  do  other  symptoms.  Some  patients  are  the  picture  of  robust  health  ; 
some  are  abnormally  stout,  and  still  another  class  will  be  found  ansemic, 
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thin  and  scrawny.  In  many  of  the  ansemic  cases  it  is  not  an  easy 
matter  to  determine  whether  the  dyspepsia  or  the  anaemia  is  the  primary 
condition.  Undoubtedly  in  very  many  the  imopverished  blood  state 
must  occasion  starvation  from  defective  nerve  and  blood  supply  to  the 
stomach,  and  thus  give  rise  to  local  distress.  In  others  the  gastric  dis- 
turbance may  occasion  imperfect  tissue  changes,  with  resulting  anaemia. 

In  the  majority  of  nervous  dyspeptics  the  bowels  are  constipated. 
Sometimes  there  is  evidence  of  intestinal  indigestion.  Exceptionally  we 
find  a  history  of  neurotic  diarrhoea,  brought  on  by  every  slight  emotional 
influence.  It  is  not  unusual  to  find  mucus  in  the  stools.  In  some  of  the 
cases  this  symptom  is  due  to  the  direct  irritation  of  hardened  faeces.  In 
others  it  is  evidence  of  perverted  secretion,  which  itself  results  from  im- 
perfect innervation  of  the  intestines.  To  diagnose  such  cases  as  strictly 
catarrhal  is  rarely  justifiable. 

Dia.gn08i8. — ^The  diagnosis  of  nervous  dyspepsia  depends  upon  the 
presence  of  the  characteristic  symptoms  above  described,  together  with 
the  failure  to  discover  objective  phenomena  belonging  to  other  recog- 
nized gastric  disorders.  This  last  qualification  is  an  important  one.  It 
makes  the  diagnosis  rest  upon  negative  evidence.  Positive  evidence  of 
other  actual  lesions  outweigh  all  indications  of  a  pure  neurosis.  One 
must  also  bear  in  mind  that  there  is  hardly  a  symptom  referred  to  the 
stomach  which  may  not  be  the  result  of  neurotic  dyspepsia.  One  patient 
may  complain  of  constant  epigastric  soreness;  another  of  nausea;  still 
others  may  have  vomiting.  Of  great  diagnostic  value  is  the  liability 
of  the  symptoms  to  disappear  and  appear  under  pleasant  and  unpleasant 
emotional  causes  respectively.  In  searching  for  objective  causes  of 
gastric  symptoms,  the  entire  body  must  be  examined.  Diseases  of  the 
brain  and  spinal  cord,  lungs,  heart,  bronchi,  liver,  intestines,  female 
genitals,  etc.,  may  one  or  all  be  the  fans  et  origo  mali. 

Prognosis. — No  class  of  cases  offers  a  more  uncertain  prognosis  than 
do  the  neurotic  dyspeptics.  As  a  rule  it  may  be  said  that  such  patients 
always  retain  their  infirmity,  usually,  however,  because  of  their  voluntary 
bondage  to  their  weakened  nerves.  One  might  almost  say  that  many  of 
them  hypnotize  themselves  into  illness.  Given  a  reasonable  patient, 
however,  one  who  will  let  the  management  of  the  case  rest  with  the 
physician,  who  will  stop  worrying  over  the  symptoms,  and  the  outlook  is 
favorable.  It  is  very  rarely  indeed  that  these  cases  result  fatally ;  they 
are  far  more  apt  to  wear  out  the  unfortunate  friends  and  family  of 
the  patient.  There  are  some  exceptional  cases  in  which  vomiting  appears 
as  a  neurosis  and  is  very  resistent  to  treatment,  some  few  of  them  ending 
fatally.  Such  cases  are,  however,  rare,  and  must  be  regarded  as  clinical 
curiosities. 

Treatment. — The  first  element  in  the  treatment  of  nervous  dys- 
pepsia is  a  thorough  investigation  into  the  facts  of  the  case,  i.  e.,  obtain 


Digitized  by 


Google 


NERVOUS  DYSPEPSIA.  595 

an  accurate  history  and  make  a  thorough  physical  examination  to 
determine  the  presence  or  absence  of  objective  conditions.  This  done,  one 
18  on  a  reliable  foundation  as  a  starting  point.  Next,  the  patient  must 
be  given  to  understand  the  true  state  of  affairs,  and  the  proper  course 
of  treatment  carefully  mapped  out.  In  this  as  in  other  gastric  disorders 
the  question  of  diet  becomes  an  important  matter.  As  a  rule  strict 
dietary  precautions  are  not  needed ;  indeed  they  are  often  harmful.  To 
have  the  patient  constantly  worrying  over  what  to  eat  and  what  to  avoid 
only  intensifies  the  introspectiveness.  On  the  other  hand,  rich  and 
notoriously  indigestible  articles  must  be  avoided.  Here,  again,  we  must 
exercise  judgment,  for  have*  we  all  not  met  with  patients  who  can  par- 
take freely  of  viands  which  would  tax  the  stomach  of  an  ostrich,  and  yet 
who  succumb  to  simple  plain  food.  We  might  say  that  the  diet  should 
be  su£Bcient  in  quantity  and  varied  in  character  and  readily  digested, 
so  that  the  proper  standard  of  bodily  nutrition  can  be  maintained.  Its 
quality  should  be  of  the  kind  best  calculated  to  improve  the  tone  of  the 
nervous  system,  and  with  this  end  in  view  it  should  consist  of  meats  and 
easily  digestible  fats  as  far  as  possible,  starchy  foods  not  possesdng  any 
great  nutritive  value  for  the  neurotic.  Besides  the  latter  articles  are 
the  ones  which  increase  flatulence,  a  troublesome  symptom  in  most 
neurotic  dyspepsias.  The  administration  of  alcoholics  is  also  an  im- 
portant question,  which  cannot  always  be  decided  off-hand,  owing  to  the 
complicated  problems  involved.  Undoubtedly  a  strong  alcoholic  bever- 
age acts  as  a  reliable  palliative,  but  just  as  certainly  its  ultimate  action 
is  prejudicial  to  the  patient's  interest.  Neurotic  subjects  readily  form 
drug  habits,  and  thus  may  become  alcohol  habitues.  This  makes  the 
responsibility  of  the  physician  in  these  cases  very  great.  Puddings,  pies 
and  pastry  are  unnecessary  articles  of  diet,  and  as  their  use  may  be 
prejudicial  they  should  either  be  avoided  entirely,  or  permitted  with  the 
greatest  discretion. 

Rest  and  exercise  must  be  decided  upon  only  after  individualiza- 
tion of  cases.  Patients  who  are  over  weight  will  do  better,  as  a  rule, 
on  out-of-door  exercise,  horseback-riding,  bicycling,  and  tennis,  being 
the  most  useful.  These  exercises  serve  not  only  as  means  for  the 
improvement  of  nutrition,  but  also  as  mental  diversion.  As  a  rule,  it  is 
wise  to  prohibit  athletic  indulgence  until  some  time  after  meals.  Thin 
and  ansemic  patients  probably  do  better  on  a  course  of  rest  The  extent 
to  which  this  should  be  enforced,  must  also  be  individualized.  In  many 
cases,  absolute  rest  in  bed  for  one  hour  after  the  noonday  meal  is  all 
that  is  necessary.  Other  cases  require  more  rigidly  enforced  and  more 
prolonged  rest,  and  while  in  their  comparatively  active  moments,  should 
not  indulge  in  violent  exertions.  Such  an  inactive  life,  however,  in  a 
person  who  is  forced  to  eat  freely,  may  lead  to  a  true  indigestion,  which 
accident  may  be  e£Bciently  guarded  against  by  daily  general  massage 
for  one  hour. 
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The  free  drinking  of  hot  water  is  often  a  source  of  great  relief, 
especially  during  the.attacks  of  flatulence.  Care  must  be  taken  lest  the 
patient  overindulge  in  this  respect,  as  it  is  believed  that  the  distention  of 
the  stomach  in  atonic  dyspeptics  may  have  an  unfavorable  result 

The  moral  management  of  these  cases  is  as  important  as  the 
physical.  Many  patients  while  at  home  or  when  pursuing  their 
ordinary  avocations,  cannot  partake  of  the  simplest  food  without  expe- 
riencing great  discomfort,  and  yet  while  away  from  home,  boarding  at 
hotels — in  other  words,  experiencing  the  beneficial  influence  of  change 
of  air  and  scene  and  mental  rest — can  eat  freely  of  the  most  elaborate 
menu  with  apparent  advantage.  The  goodcesults  from  this  coarse  often 
last  long  after  their  return  to  their  ordinary  daily  routine. 

Some  patients  find  a  valuable  remedy  in  lavage,  especially  when 
vomiting  is  a  prominent  symptom. 

General  measures  for  the  improvement  of  the  nervous  tone,  as  cold 
sponge-baths,  followed  by  brisk  frictions  every  morning,  are  invaluable. 

Some  patients  thrive  on  a  cup  of  coflPee  prepared  without  boiling 
and  taken  without  sugar  or  cream,  immediately  on  rising  in  the 
morning. 

The  bowels  must  be  carefully  watched.  Most  nervous  dyspeptics 
are  constipated,  and  this  of  itself  intensifies  the  digestive  disturbances. 
When  hygienic  measures  and  the  gastric  remedies  fail  to  relieve,  the 
best  medicine  is  coicara,  which  should  be  given  in  the  form  of  dry 
extract,  in  tablets  of  from  one  to  three  grains  three  times  daily. 

Electricity  is  required  in  some  cases.  Galvanism  or  faradism  should 
be  employed  according  to  indications.  Intra-stomachic  or  epigastric 
applications  may  be  used  as  required. 

The  use  of  digestive  ferments  must  be  individualized.  Pepsin, 
pancreatin,  or  papoid  may  be  used,  but  always  with  proper  respect  to 
physiological  indications.  When  the  digestion  of  starchy  foods  is  at 
fault,  malt  extracts  possessed  of  a  diastatic  action  may  be  given.  Of 
these  Trommer's  malt  and  maltine  are  the  best.  A  very  acceptable 
means  of  administration  is  the  spreading  of  either  of  these  preparations 
on  bread. 

In  patients  whose  general  nutrition  is  greatly  depreciated  and 
ansemia  is  marked,  an  absolute  rest  treatment  may  be  required.  The 
diet  then  must  be  carefully  regulated,  food  administered  in  small 
quantities  at  short  intervals  until  nutrition  is  improved,  when  a  change 
to  normal  conditions  may  be  gradually  resumed.  When  the  hysterical 
element  is  marked,  it  is  important  to  remove  the  patient  from  friends 
and  family. 

Many  remedies  prove  serviceable,  but  it  must  be  remembered  that 
medicinal  treatment  is  subordinate  to  the  general  elements  of  treatment 
which  have  been  detailed.    StryckP'ia  2x  is  the  remedy  which  is  most 
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generally  useful,  given  in  one-grain  tablets  from  three  to  six  times  daily. 
Arsenite  of  capper  2x  often  helps  the  painful  sensations  referred  to  the 
epigastrium,  and  also  acts  favorably  upon  the  general  nervous  system. 
Lycopodium  for  the  flatulent  lithsemic  patient ;  nvx  vomica  for  the  irritable, 
hypochondriac  dyspeptic ;  ignatia  for  the  prostrated  hysterical  patient ; 
and  sqyia  for  the  nervous,  lithsemic,  feeble  woman  with  uterine  disease, 
are  all  familiar  and  useful  prescriptions.  Flatulent  cases  suggest  argen- 
ium  nitricum,  cinchona,  lycopodium  and  sometimes  mbgaUate  of  bismuth  ; 
distressing  sensations  referred  to  the  stomach,  cupr.  ara,,  bismuth,  hydrastiB, 
hepar,  sepia  and  mlphwr;  prominence  of  associated  mental  symptoms, 
chloride  of  gold,  natnmt  muriaticum,  nux  moschaia,  pukatiUa ;  if  general 
debility  is  prominent,  aletria,  heUmias,  phosphoric  acid  and  arsenite  of 
quinine,  etc.  These  and  other  medicines  must  be  carefully  studied  for 
each  individual  case. 

Numerous  other  remedies  may  be  of  value,  but  those  just  mentioned, 
along  with  the  hygienic  rules  given,  are  sufficient  for  the  great  majority 
of  cases.  It  must  be  remembered,  however,  that  results  cannot  in  any 
event  be  obtained  in  a  short  time,  and  that  a  plan  of  treatment  once 
formulated  should  be  persisted  in.  until  proven  curative  or  valueless. 

AOm  DYSPEPSIA. 

Roberts  in  his  admirable,  lectures  on  digestion  and  diet  refers  to 
two  varieties  of  dyspepsia  common  among  so-called  healthy  persons. 
These  he  calls  the  "  atonic  "  (corresponding  to  the  nervous  dyspepsia  just 
described),  and  the  other  "  acid  or  irritative  dyspepsia."  In  this  latter 
variety  the  proportion  of  hydrochloric  acid  in  the  gastric  juice  is 
increased.  It  corresponds  to  the  hydrochlorhydria  of  other  authors; 
also  denominated  by  some  '^Reichmann's  disease." 

These  cases  are  often  attended  by  an  undue  sensitiveness  of  the  epi- 
gastrium. Food  is  eaten  freely  and  with  relish  in  many  instances.  Var- 
ious morbid  sensations  are  experienced,  and  include  fulness  and  tight- 
ness about  the  epigastrium,  flatulence,  acid  eructations,  nausea  and 
sometimes  actual  vomiting.  Pain  sometimes  becomes  a  prominent 
symptom  and  extends  far  beyond  the  gastric  limits.  It  has  been  attrib- 
uted to  the  action  of  the  acid  gastric  juice  on  the  delicate  mucous  mem- 
brane of  the  stomach.  It  some  cases  it  is  undoubtedly  due  to  butyric 
acid,  produced  by  fermentative  changes.  Mental  depression  is  almost  as 
characteristic.  The  pain  is  greatly  exaggerated  by  the  patient.  Some- 
times pains  are  paroxysmal. 

The  treatment  recommended  by  Roberts,  and  which  I  have  employed 
with  pronounced  success,  is  the  induction  of  salivation  by  the  chewing 
of  gum.  This  introduces  into  the  stomach  a  digestive  fluid  of  alkaline 
reaction,  and  is  a  physiological  remedy  of  great  value.  Other  measures 
recommended  in  the  preceding  article^re  also  of  value. 


Digitized  by 


Google 


^\ 


598  NERVOUS  VOMITING, 

Ewaldy  in  his  admirable  work  on  Diseases  of  the  Stomach,  considers 
a  number  of  minor  gastric  neuroses,  which  for  the  sake  of  completeness 
may  now  be  reviewed.  His  original  observations  have  been  made  the 
foundations  for  the  work  of  clinicians  the  world  over. 

GASTROXYNSIS. 

This  is  a  condition  allied  to  migraine,  attacks  of  which  succeed  cer- 
tain definite  causes,  as  emotional  disturbance  and  mental  exertion. 

ERUOTATIO. 

This  is  also  known  as  nervous  belching.  It  occurs  especially  in 
hysterical  subjects.  The  escaping  gas  is  believed  to  be  atmospheric  air, 
which  has  been  swallowed.  It  occurs  therefore  independently  of  fermen- 
tation changes  in  the  food.  It  nearly  always  escapes  upward,  because 
the  pylorus  is  spasmodically  closed.  Sometimes  the  air  does  not  come 
from  the  stomach,  but  from  the  oesophagus. 

PNEUMATOSIS 

is  a  condition  in  which  the  stomach  is  distended  with  gas.  The  attend- 
ant symptoms  are  a  sense  of  distention  and  marked  nervous  phenomena, 
some  of  which  are  reflex  and  others  result  from  the  upward  pressure  of 
the  stomach  against  the  diaphragm  and  the  thoracic  viscera.  There  are 
marked  dyspncBa,  throbbing  of  bloodvessels  of  the  head,  palpitation  o^ 
the  heart,  anxiety,  and  even  unconsciousness.  Relief  comes  with  escape 
of  the  gas.  Relief  may  be  brought  about  artificially  by  the  introduc- 
tion of  the  stomach  tube.  Permanent  cure  seems  to  be  effected  with 
difficulty. 

NERVOUS  VOMTTING. 

This  symptom  is  comparatively  common.  It  is  present  in  quite  a 
variety  of  organic  affections  of  the  central  nervous  system,  and  may  be 
associated  with  organic  diseases  of  the  liver,  kidneys  and  uterus.  It  is 
this  form  of  vomiting  which  is  observed  in  the  course  of  migraine  and 
seasickness. 

Nervous  vomiting  occurs,  as  a  rule,  without  any  true  nausea.  Some- 
times all  food  is  rejected,  in  others  the  patient  retains  certain  articles. 
General  nutrition  is  remarkably  good  when  the  severity  of  this  symptom 
is  considered,  probably  because  the  patient  always  retains  sufiBcient  to 
satisfy  the  demands  of  the  system.  As  a  rule,  the  disease  is  not  serioos. 
Occasionally  one  meets  with  an  instance  in  which  emaciation  and  pros- 
tration are  extreme,  and  most  urgent  measures  are  needed  to  preserve 
life.  In  such,  rest,  forced  feeding,  seclusion,  lavage,  massage,  etc.,  may 
be  successfully  employed. 
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PERISTALTIO  UNREST. 

Also  known  as  tolrmina  ventriculi.  It  is  characterized  by  exagger- 
ated peristaltic  movements  of  tlie  stomach,  made  manifest  by  loud  gur- 
gling sounds  and  annoying  subjective  sensation  or  pain,  aggravated  after 
eating.  It  is  best  treated  by  general  hygienic  measures,  strychnia  2x 
three  times  daily,  and  lavage. 

PYROSIS. 

Grenerally  known  as  heartburn  or  waterbrash.  This  consists  in  the 
rising  of  sour  masses  from  the  stomach.  In  many  instances  it  is  symp- 
tomatic of  objective  gastric  states,  but  may  exist  as  a  neurosis. 

POLYPHAGIA. 

Polyphagia  or  acoria  is  the  want  of  sense  of  satisfaction  following 
eating.  It  is  believed  to  be  due  to  aneesthesia  of  the  stomach.  It  is  often 
associated  with  bulimia.  It  is  a  manifestation  of  hysteria  and  neuras- 
thenia. In  the  management  of  these  cases  it  is  important  to  limit  the 
amount  of  food. 

BUT.TMTA. 

Bulimia  is  an  increased  hunger,  and  leads  the  patient  to  par- 
take of  enormous  quantities  of  food.  It  may  be  symptomatic  of  a 
great  variety  of  organic  and  functional  diseases.  It  is  generally  regarded 
as  a  prominent  feature  of  tapeworm.  In  this  connection  may  be  men- 
tioned those  remarkable  instances  of  perverted  appetite  which  have  been 
recorded  from  time  to  time.  In  one  case  the  patient,  an  imbecile  child, 
had  a  perfect  mania  for  swallowing  pebbles  and  other  indigestible  sub- 
stances, and  on  one  occasion  partook  of  no  less  than  three-quarters  of  a 
pound  of  irregularly  shaped  stones,  rusty  nails,  etc.,  without  apparent 
detriment.  The  craving  for  slate  pencils  and  chalk  experienced  by 
pregnant  women  affords  another  example.  In  cases  of  bulimia  it  may 
prove  nearly  impossible  to  appease  hunger,  the  patient  demanding  more 
food  at  a  time  when  the  stomach  is  already  unduly  distended.  The 
supposition  that  the  symptom  depends  upon  a  too  rapid  evacuation  of 
the  stomach  seems  to  rest  upon  a  purely  theoretical  foundation. 

ANOREXIA. 

In  this  condition  there  is  a  great  loss  of  appetite,  or  even  a  disgust 
for  food.  It  is  a  symptom  observed  in  the  great  majority  of  organic 
affections  of  the  stomach.  It  may  also  occur  as  a  pure  neurosis,  arising 
either  as  an  idiopathic  condition  or  as  the  result  of  gastric  hyperses- 
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thesia.  Sometimes  it  is  the  primary  condition,  the  resulting  i 
nutrition  producing  the  hypersesthesia.  Sometimes  it  follows 
purely  emotional  agencies,  as  grief  and  worry. 

REGURGITATION. 

Regurgitation  consists  in  the  raising  of  portions  of  fluids 
by  reason  of  relaxation  of  the  cardiac  orifice.     Within   certai 
it  cannot  be   regarded  as   an  abnormal   condition,  but  when 
day  after  day  or  at  short  intervals,  it  is  pathological.     When  p 
it  may  lead  to  serious  alterations  in  nutrition.     When  mild,  it  c 
be  prevented  by  an  effort  of  the  will.     It  is  not  attended  by  nau 

MERYCISMUS. 

Merycismus  or  rumination  is  a  condition  in  which  the 
regurgitated,  chewed  a  second  time,  and  then  re-swallowe' 
wildest  theories  in  explanation  of  this  phenomenon  have  been  ad 
Autopsies  have  demonstrated,  in  a  limited  number  of  instances 
tion  of  the  stomach  and  oesophagus.  In  such  cases  the  expl 
offered  by  Hammond  that  the  regurgitated  food  has  never  been 
stomach  is  not  improbable.  For  the  majority  of  cases  the  only 
able  explanation  is  that  which  ascribes  them  to  a  neurotic  origin 
is  sometimes  hereditary.  Imitation  is  responsible  for  some  case 
phenomenon  seems  to  be  especially  liable  to  occur  in  neura 
hysterical,  or  epileptic  patients.  No  class  of  society  or  no  age  is  < 
The  nutrition  of  the  patient  may  be  w^ell  preserved  or  depreciate 

Remarkable  tales  have  been  related  to  show  that  certain 
only  are  regurgitated  and  remasticated.  They  lack  authenticit 
ever.  Analyses  of  the  stomach  contents  give  no  definite  results 
times  there  was  hyperacidity,  and  sometimes  an  absence  of  acidit 
symptom  seems  to  be  beyond  the  control  of  the  will ;  indeed,  ef 
repress  it  may  be  painful. 

ATONY  OP  THE  STOMACH. 

Atony  of  the  stomach  is  most  frequently  a  concomitant  of  a 
of  dyspeptic  conditions.  It  may  also  occur  as  an  idiopathic  r 
state.  It  has  been  divided  into  partial  and  complete ;  in  the 
instance,  only  a  portion  of  the  gastric  walls  being  ufl'ected.  Food  i 
too  long  in  the  stomach,  and  secondary  changes  are  liable  to  e 
consequence. 

INCONTINENCE  OF  THE  PYLORUS. 

Incontinence  of  the  pylorus  may  result  from  a  variety  of 
conditions.     Thus  it  may  be  present,  as  shown  by  Ebstein,  in  the 
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certain  unyielding  morbid  growths,  so  situated  as  to  maintain  the 
pylorus  in  a  permanently  patulous  condition.  It  may  also  appear  as  a 
pure  neurosis.  Its  diagnosis  is  difficult.  It  may  be  assumed  to  exist 
when  intestinal  peristalsis  and  unrest  appear  shortly  afte^  the  ingestion 
of  food  and  these  are  shortly  followed  by  imperfectly  digested  stools. 
The  failure  to  distend  the  stomach  by  gaseous  injections  has  been 
regarded  as  an  important  sign.  Kussmaul  attached  diagnostic  import- 
ance to  the  ability  to  withdraw  bile  and  intestinal  contents  from  the 
stomach  by  the  tube  while  the  patient  was  fasting. 

SPASM  OF  THE  OABDIA. 

Spasm  of  the  cardia  occurs  in  neurotic  subjects  and  in  association 
with  quite  a  variety  of  functional  nervous  diseases.  It  is  manifested  by 
a  sense  of  constriction  with  tympanitic  distention  of  the  stomach,  which 
is  relieved  by  belching.    In  some  cases  there  is  difficulty  in  deglutition. 
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Affections  of  the  Intestines. 


ACUTE  CATARRHAL  ENTERITIS. 

Synonyms. — Enteritis;  catarrhal  enteritis;  acute  diarrhoea;  ileo- 
colitis ;  acute  intestinal  catarrh. 

.Definition. — An  acute  inflammation  of  the    intestinal    mucous 
membrane. 

Varieties. — Clinically,  quite  a  variety  of  types  of  acute  intestinal 
catarrh  are  observed,  the  diflTerence  in  symptomatic  phenomena  depend- 
ing largely  on  the  intensity  and  seat  of  the  inflammation  and  the  causes 
of  the  trouble.  According  to  the  severity  of  the  disorder,  cases  are 
divided  into  mild  and  severe  ;  according  to  the  location  of  the  inflam- 
matory changes,  into  duodenitis,  jejunitis,  ileitis,  colitis,  etc. ;  and  accord- 
ing to  cause,  into  primary  and  secondary  cases.  The  division  into  mild 
and  severe  cases  is  simply  a  practical  clinical*  division.  A  classificatioD 
based  on  anatomical  grounds  is  not  practicable,  for  the  inflammation  is 
rarely  limited  to  one  particular  portion  of  the  intestinal  tract,  and  even 
when  it  is  so  localized  the  symptoms  are  not  often  sufficiently  distinctive 
to  make  a  differentiation  certain.  The  etiological  classification  into 
primary  and  secondary  cases  must  be  recognized,  for  it  is  always  a 
matter  of  great  importance  to  decide  whether  the  inflammation  is  the 
lesion  per  se,  or  is  secondary  to  some  other  disorder,  as  typhoid  fever, 
measles,  etc. 

Etiology. — The  causes  of  acute  intestinal  catarrh  are  both  predis- 
posing and  excitiqg.  Those  of  the  former  class  may  be  inherent  to 
either  the  patient  or  his  surroundings.  Some  persons  are  peculiarly 
liable  to  intestinal  catarrh  upon  exposure  to  very  slight  causes.  Some 
are  only  susceptible  when  the  cause  operates  from  a  certain  direction. 
Others  exhibit  also  a  remarkable  predisposition  to  disturbances  of  other 
mucous  membranes  than  the  intestinal.  Age  exerts  a  most  remarkable 
influence  in  the  production  of  acute  catarrhal  enteritis,  the'greatest 
liability  to  it  being  observed  at  the  extremes  of  life,  viz.,  children  under 
two  years  of  age  and  people  of  advanced  years.  Predisposition  seems  to 
be  increased  by  habit,  i  e.,  the  occurrence  of  one  attack  renders  the 
liability  to  succeeding  ones  greater.  Much  importance  has  been  attached 
to  seasonal  influences,  the  majority  of  cases  occurring  during  the  hot 
months  of  the  year.  While  hot  weather,  temperature  per  «c,  undoubtedly 
is  an  etiological  factor,  it  must  be  remembered  that  the  summer  season 
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brings  with  it  a  number  of  other  factors  which  of  themselves  serve  to 
make  attacks  of  intestinal  catarrh  unusually  frequent. 

Considering  the  exciting  causes,  we  find  indiscretions  in  diet  rank- 
ing as  the  most  frequent.  They  consist  of  the  ingestion  of  food  irritat- 
ing to  the  intestinal  mucous  membrane.  The  food  may  be  proper  in 
quality,  but  is  taken  in  such  quantity  that  the  normal  digestive  processes 
are  unable  to  cope  with  it  and  it  becomes  a  foreign  body,  or  it  may  con- 
sist of  such  articles  as  are  notorious  for  their  liability  to  bring  on  intes- 
tinal disease,  e.^.,  unripe  fruits,  green  corn,  cucumbers,  cherries,  lobsters, 
crabs,  etc.  Impurities  in  drinking  water  constitute  an  important  dietetic 
cause.  The  injurious  water  is  usually  one  contaminated  by  decaying 
organic  matter.  Sometimes  it  is  so  manifestly  bad  that  all  who  partake 
of  it  suffer.  In  other  instances  it  seems  to  affect  only  those  who  are 
unaccustomed  to  its  use.  This  fact  undoubtedly  explains  many  of  the 
cases  of  acute  intestinal  catarrh  occurring  among  travellers.  Next  to 
dietetic  indiscretions,  exposure  to  cold  is  the  most  frequent  cause.  This 
may  operate  through  neglect  on  the  part  of  the  patient  to  wear  su£Bcient 
clothing,  or  the  disease  may  be  developed  by  unexpected  changes  from 
hot  to  cold  weather.  The  patient  may  have  been  sweating  profusely 
when  exposed,  and  thus  internal  congestions  with  intestinal  catarrh 
result  Some  cases  arise  from  lying  on  damp  ground.  Not  infrequently 
acute  intestinal  catarrh  results  from  purely  nervous  causes,  as  instanced 
in  examples  of  the  disease  succeeding  violent  emotions,  whether  fright, 
^ief,  joy,  or  any  unusual  excitement.  Organic  as  well  as  inorganic 
poisons  occasionally  produce  the  disease.  Prominent  among  those 
capable  of  this  effect  are  arsenic,  corrosive  sublimate,  certain  purgatives, 
the  caustic  alkalies  and  the  mineral  acids.  The  importance  of  exposure 
to  an  atmosphere  contaminated  with  sewer  gas  has  been  variously  esti- 
mated by  different  clinicians.  Undoubtedly  sewer  gas  contains  germs 
which  may  produce  the  disease  under  consideration.  Epidemics  of 
acute  intestinal  catarrh  are  occasionally  observed,  and  result  from  the 
simultaneous  exposure  of  a  number  of  persons  to  one  or  more  of  the 
causes  above  enumerated. 

As  a  secondary  condition  acute  intestinal  catarrh  is  found  present 
in  both  local  and  constitutional  disease.  It  is  one  of  the  prominent 
associations  of  disturbance  in  the  portal  circulation,  as  it  is  one  of  the 
most  serious  complications  of  the  last  stages  of  phthisis.  It  is  found 
associated  with  many  of  the  infectious  diseases,  notably  typhoid  fever, 
septicaemia,  pyaemia  and  pneumonia,  and  is  sometimes  a  troublesome 
factor  in  ansemia,  Addison's  disease  and  the  chronic  inflammations  of 
the  kidneys. 

Pathology  and  Morbid  Anatomy. — The  anatomical  changes  in 
acute  catarrhal  enteritis  are  rarely  marked,  even  in  those  instances  in 
which  the  symptoms  during  life  have  been  of  a  severe  grade.    They  con- 
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sist  of  the  ordinary  phenomena  of  catarrhal  inflammations  in  general, 
viz:  swelling,  redness  and  increased  secretion.  Sometimes  even  these 
may  not  be  seen  at  the  autopsy.  In  more  marked  cases  the  mucoas 
membrane  exhibits  decided  alterations  in  structure,  being  softened,  easily 
broken  down  and  sprinkled  to  a  greater  or  less  extent  with  minute 
hemorrhagic  extravasations.  The  lymph  and  solitary  follicles  and 
Peyer's  patches  may  be  swollen,  and  even  small  erosions  may  occur. 

Symptomatology. — ^The  symptoms  of  acute  intestinal  catarrh  arise 
from  three  factors, 'the  excessive  mucus  production,  the  increased  peri- 
stalsis, and  the  decomposition  of  the  intestinal  contents.  The  onset  of  the 
disease  may  be  either  slow  or  sudden.  In  the  former  case  evidences  of 
indigestion,  general  ill-feeling,  etc.,  are  the  phenomena  which  suggest 
an  impending  disturbance  of  health.  In  the  latter  the  first  indication 
of  illness  is  found  in  abdominal  pain  and  diarrhoBa. 

Of  the  symptoms  diarrhoea  is  the  most  important.  The  first  two  or 
three  stools  may  be  natural  in  appearance,  but  are  noteworthy  because 
of  their  size  and  the  short  intervals  at  which  they  are  repeated.  Then 
their  consistence  rapidly  diminishes  until  finally  they  are  fluid  in  char- 
acter and  frequently  repeated,  all  the  way  from  five  or  six  to  twenty  or 
more  being  discharged  in  the  twenty-four  hours.  In  quantity  also  they 
present  the  greatest  variations,  sometimes  consisting  of  but  a  few  ounces 
and  again  composed  of  an  amount  of  material  almost  incredible  to  con- 
template. The  average  is  said  to  be  about  four  fluid  ounces.  As  much 
as  forty  pounds  of  excrement  are  said  to  have  been  discharged  in  twenty- 
four  hours  in  one  extreme  case.  The  fluidity  of  the  stools  is  due  to  the 
transudation  of  serum  in  their  rapid  passage  through  the  intestinal 
tract.  The  stools  may  present  quite  a  variety  of  colors,  sometimes  being 
brown,  and  others  yellow,  gray,  white,  black,  or  green.  Mucus  may  be 
small  or  large  in  amount.  Blood  is  a  rare  constituent,  being  found  mainly 
in  cases  resulting  from  traumatism  or  burns  of  the  surface  of  the  body. 
When  present  in  any  quantity  *  it  is  strongly  suggestive  of  ulceration 
rather  than  of  catarrhal  inflammation. 

Next  to  diarrhoea  pain  is  the  most  important  symptom.  Occasion- 
ally it  is  absent.  It  often  precedes  the  stools  and  is  relieved  immediately 
after  the  evacuation.  Ordinarily  the  patient  finds  considerable  relief 
from  bending  double  and  exerting  pressure  on  the  abdomen.  Some- 
times its  location  is  suggestive  of  the  portion  of  the  intestinal  canal 
involved.  It  is  infrequently  associated  with  tenesmus,  the  presence  of 
which  indicates  that  the  colon  is  at  least  in  part  the  seat  of  disease. 
Sometimes  it  is  dependent  upon  intestinal  distention  by  flatus,  and  is 
greatly  relieved  when  the  confined  gas  is  expelled. 

Many  cases,  indeed  all  those  of  a  more  marked  character,  are  at- 
tended by  considerable  flatulence,  which  is  manifested  by  tympanites 
and  loud  rumbling  as  the  gases  are  passed  onward  through  the  intee- 
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tinal  canal,  the  escape  of  which  per  anum  generally  gives  the  patient 
great  relief.  The  flatulence  is  the  result  of  decomposition  changes  in 
undigested  food  and  the  mucous  secretion  of  the  bowel.  Sometimes  it  is 
more  prominently  marked  in  one  portion  of  the  intestines  than  another ; 
e.  g.,  the  colon,  which  structure  may  then  display  distention  over  its 
course. 

Greneral  gastro-intestinal  symptoms  are  often  present.  They  con- 
sist of  epigastric  and  abdominal  discomfort,  poor  appetite,  thirst,  coated 
and  dry  tongue,  nausea  and  even  vomiting. 

In  many  cases  fever  is  present,  assuming,  as  a  rule,  the  remittent 
type.  It  is  always  inconsiderable,  excepting  in  the  presence  of  some 
complication,  when  it  may  attain  a  high  point.  Some  cases  are  ushered 
in  by  slight  rigors.  The  fever  is  always  a  more  marked  phenomenon 
in  cases  arising  from  exposure  than  in  those  due  to  indigestion. 

If  any  changes  are  found  in  the  urine  they  consist  of  deepening  of 
the  color  of  that  fluid,  which  is  usually  found  rich  in  urates.  Tube  casts 
are  said  to  be  present  in  some  cases. 

Very  severe  attacks  are  attended  by  alarming  symptoms.  In 
children,  delirium  may  be  present.  When  the  drain  on  the  system 
from  the  excessive  discharges  is  great,  the  patient  sometimes  passes  into 
a  state  of  collapse,  evidenced  by  the  presence  of  all  the  clinical  phenom- 
ena of  that  condition. 

Diagnosis. — The  diagnosis  of  acute  intestinal  catarrh  involves  the 
recognition  of  the  portion  of  the  bowels  involved  on  the  one  hand, 
and  the  diflPerentiation  of  the  malady  from  other  diseases  which  may 
simulate  it.  The  former  is  not  often,  as  has  already  been  intimated,  a 
possible  task.  Still  there  are  symptoms  which  may  sometimes  enable 
us  to  approximate  an  opinion.  Duodenitis  is  usually  preceded  by  gastric 
catarrh,  and  jaundice  is  very  apt  to  supervene.  Pain  and  tenderness  in 
the  right  hypochondrium  are  often  present.  In  jejunitis  and  ileitis, 
which  are  rarely  disassociated,  diarrhoea  is  not  a  prominent  symptom  ; 
indeed  it  may  be  entirely  absent,  owing  to  the  absorption  of  the  liquid 
portions  of  the  stools  in  their  passage  through  the  lower  portions  of  the  in- 
testinal tract,  the  same  being  true  of  duodenitis.  The  stools  show  evidence 
of  bowel  disturbance  by  containing  undigested  food,  and  unaltered  bile 
and  colicky  pains  cause  considerable  suflering.  Colitis  likewise  rarely 
exists  alone,  being  usually  associated  with  some  degree  of  ileitis.  Diar- 
rhoea is  present,  but  pain  is  not  severe,  and  assumes  a  steady  rather 
than  a  colicky  character.  Tenesmus  is  a  source  of  great  suflering. 
Catarrhal  inflammation  of  the  rectum  (proctitis)  exhibits  its  most  prom- 
inent feature  in  frequent  desire  for  stool,  with  tenesmus  and  pain  in  the 
left  iliac  region.  There  are  other  local  symptoms  indicative  of  rectal 
disease,  as  tenderness,  spasmodic  contraction  of  the  sphincter  ani,  and 
prolapsus  recti. 
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The  diseases  which  may  be  confounded  with  acute  catarrhal  enter- 
itis are  typhoid  fever  and  enteralgia.  A  separation  from  the  former 
cannot  be  readily  made  in  the  first  days  of  the  disease.  Etiological  con- 
siderations offer  suggestions  which,  as  a  rule,  lead  to  correct  conclusions. 
Negative  evidence,  i,  e.,  the  absence  of  the  peculiar  typhoid  fever  curve, 
rose-colored  spots  and  the  enlarged  spleen,  are  of  much  value  after  the 
first  week. 

Prognosis- — The  outlook  of  acute  intestinal  catarrh  is  nearly  always 
favorable,  the  only 'exceptions  occurring  in  the  very  young  or  the  aged, 
and  in  persons  whose  previous  habits  have  led  to  decided  constitu- 
tional deterioration.  The  duration  of  the  disease  ranges  from  one  or  two 
days  to  as  many  weeks. 

Treatment. — The  patient  with  acute  intestinal  catarrh,  even  with 
an  absence  of  febrile  symptoms,  should  remain  at  rest  in  bed  until  the 
symptoms  are  controlled.  During  the  first  day  or  two  the  diet  should 
be  very  light,  consisting  of  a  little  milk  with  Vichy  or  lime  water,  whey, 
light  broths,  etc.  It  is  better  not  to  resume  solid  food  until  the  loose 
passages  have  ceased.  A  premature  resumption  of  solid  food  or  of 
exercise  may  lead  to  protraction  of  the  disease. 

A  few  cases  attended  by  fever  yield  promptly  to  aconiUf  gdsemium, 
beUadonnafferrum  phoaphoricum  or  other  remedies  directed  mainly  to  the 
early  hyperaemia,  but  it  is  seldom  that  the  first  two  mentioned  are  useful 
after  the  very  early  stage.  For  the  average  case  the  arseniU  of  copper  may 
be  administered  in  the  second  decimal  trituration  with  considerable  confi- 
dence of  a  good  result.  It  is  most  useful  for  cases  attended  with  pain. 
If  the  attack  has  followed  upon  imprudent  eating,  nuz  vomica  often 
proves  suflScient ;  but  for  the  typical  attack,  if  the  arsenite  of  copper  has 
not  relieved,  it  is  necessary  to  turn  to  such  medicines  as  arseni/:,  colocjfnih., 
colchi4mm,  ipecac^  Tnercurius^  iris,  podophyllum  and  veratrum  aUmm.  Anenk 
may  be  indicated  in  the  early  stage  and  be  successfully  administered  at 
that  time,  but  it  is  more  frequently  employed  after  a  variety  of  medicines 
of  a  simpler  character,  at  which  period  of  the  disease  the  more  character- 
istic group  of  arsenic  symptoms  is  likely  to  be  observed.  They  consist 
of  purging,  abdominal  colic,  sometimes  vomiting,  burning  pains  in  the 
rectum,  a  good  deal  of  thirst  for  small  quantities,  and  a  general  irrita- 
ble, restless  condition.  If  the  attack  is  a  severe  one,  there  may  be  cool- 
ness of  the  surface.  Colocynth.  is  an  admirable  remedy  for  these  cases, 
the  important  indication  being  the  colicky  pains  which  are  relieved  by 
pressure  or  bending  double.  It  possesses  all  other  essential  symptoms. 
Jpeca/:,  is  preferable  when  the  stomach  is  involved,  nausea  and  vomiting 
being  prominent  symptoms.  The  stools  are  grass-green  or  fermented, 
and  there  may  be  severe  colicky  pains  below  the  umbilicus.  The  mer- 
curial preparations,  especially  mercurius  dulds,  are  called  for  if  the  colon 
or  rectum  is  involved,  with  tenesmus,  and  blood  and  mucus  in  the 
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stools.  If  the  small  intestine  is  more  particularly  involved,  with  profuse 
watery  stools  and  not  much  pain,  podophyllum,  croton  tiglium,  colchicum 
and  cinchona  should  be  studied.  Cases  tending  to  protraction  are  some- 
times helped  by  phosphoric  acid,  gamboge  or  suiphur. 

With  protraction  of  the  disease  it  is  not  uncomhion  for  the  abdomen 
to  be  distended  and  for  symptoms  of  a  typhoid  type  to  develop.  Under 
these  circumstances  arsenic,  baptisia,  phosphoric  add  or  phosphorus,  rhus 
tox,  and  sulphur  are  most  likely  to  prove  beneficial. 

CHRONIC  DIARRHCEA. 

Nomendature. — While  the  employment  of  the  title  of  a  symptom 
as  a  means  of  designating  a  special  clinical  condition  is  decidedly  un- 
scientific, the  use  of  the  term  '^  chronic  diarrhoea "  for  this  purpose  is 
attended  with  such  convenience  as  to  make  it  comparatively  free  from 
objection  if  it  be  borne  in  mind  that  it  is  symptomatic  of  a  great  variety 
of  pathological  lesions.  The  ordinary  synonyms  of  chronic  diarrhoea, 
viz.,  chronic  enteritis  and  chronic  intestinal  catarrh,  while  pathologically 
correct  in  very  many  instances,  are  by  no  means  universally  so,  for  they 
constitute  only  two  of  the  lesions  of  which  chronic  diarrhoea  is  a  symptom. 

Etiology. — Chonic  diarrhoea  may  start  as  such,  or  it  may  be  a  con- 
tinuance of  a  severe  acute  attack,  the  same  causes  tending  to  e^blish 
the  chronicity  in  either  case.  These  include  deletefious  agencies  acting 
constantly  on  the  intestinal  structures  on  the  one  hand  and  constituting 
a  source  of  constant  irritation,  and  on  the  other  of  severe  constitutional 
diseases  as  malaria,  tuberculosis,  cancer,  passive  congestion  of  the  liver, 
chronic  interstitial  nephritis,  living  in  foul  air  and  bad  general  hygiene. 
A  badly  selected  diet  is  the  most  frequently  observed  local  cause.  This 
is  the  cause  when  the  trouble  occurs  in  children  brought  up  on  artificial 
food.  In  adults  the  ofleuding  diet  consists  of  articles  difficult  of  diges- 
tion, or  the  partaking  of  ordinarily  innocent  food  in  excessive  quantities. 
Excessive  alcoholic  indulgence  undoubtedly  is  capable  of  giving  rise  to 
very  many  of  the  lesions  which  attend  chronic  diarrhoea. 

Sometimes  the  disefise  develops  upon  hereditary  influences  and 
personal  idiosyncrasy,  just  as  a  catarrhal  inflammation  of  other  mucous 
membranes  is  observed  in  other  individuals.  The  chronic  diarrhoea 
among  soldiers  in  camps  and  prisoners  closely  confined  is  due  to  a  com- 
bination of  causes,  namely,  bad  air,  bad  hygiene,  exposure,  fatigue  and 
improper  food. 

As  a  symptom,  the  occurrence  of  chronic  diarrhoea  is  especially 
worthy  of  note  as  occurring  in  the  course  of  pulmonary  tuberculosis  and 
Bright's  disease.  In  the  former  connection  it  is  observed  usually  in  the 
latter  stages  of  the  disease,  and  is  dependent  upon  ulceration  or  lardace- 
ous  disease  of  the  intestines ;  in  the  latter  it  is  generally  regarded  as  a 
conservative  process,  the  intestines  acting  vicariously  for  the  kidneys. 
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The  chronic  diarrhoea  of  gouty  subjects  also  is  often  a  conservative 
symptom,  as  evidenced  by  the  greatly  improved  condition  of  the  patient 
during  its  continuance. 

Pathology  and  Morbid  Anatomy.— A  study  of  the  pathology  of 
chronic  diarrhoea  involves  a  consideration  of  nearly  the  entire  domain 
of  pathology.  In  the  simplest  cases  the  changes  observed  are  essentially 
those  of  acute  intestinal  catarrh,  followed  by  secondary  changes  due  to 
the  long  continuance  of  the  trouble.  Hypertrophies,  atrophies  and 
ulcerations  of  the  intestinal  coats  ensue.  The  walls  of  the  intestines 
become  greatly  thickened  or  thinned,  and  contractions  or  dilatations 
of  their  lumen  are  prominent  pathological  features.  According  to 
the  character  of  the  lesions  the  intestinal  mucous  membrane  is  dark 
or  light  red,  drab  or  slate  color,  these  color  changes  being  difiuse 
or  occurring  in  streaks  or  mottlings.  The  bright  red  is  suggestive 
of  acute  inflammation ;  the  dark  red,  of  extravasations ;  the  brown  and 
slate  colors,  of  old  extravasations  and  pigment  deposits;  the  dark- 
purple  and  black,  of  approaching,  if  not  already  existing,  destruction  of 
tissue.  The  mucous  membrane  may  be  either  softened  or  indurated. 
Changes  in  all  the  glandular  structures  of  the  intestines  are  common, 
and  partake  of  the  nature  of  either  atrophy  or  hypertrophy.  They 
sometimes  undergo  quite  extensive  retrograde  changes  and  by  the  coal- 
escence of  several  lesions  form  quite  extensive  ulcerations.  In  some 
cases  the  glandular  orifices  become  occluded  and  cysts  form  ;  and  again, 
the  mucous  membrane  hypertrophies,  assuming  the  form  of  polypi. 

In  many  cases  the  intestinal  ulcerations  extend  both  in  sur&ce  and 
depth,  resulting  finally  in  perforation  of  the  bowel. 

Tubercular  ulcerations  are  almost  invariably  associated  with  pul- 
monary lesions.  In  very  rare  instances  the  intestinal  trouble  is  the  pre- 
cursor of  that  in  the  lungs. 

Symptomatology. — Frequently  repeated  stools  of  diminishing  con- 
sistence is  the  prominent  symptom.  Its  qualifying  features,  i.^.,  the  ex- 
ternal appearances  of  the  discharges  and  their  attendant  symptoms  will, 
of  course,  vary  according  to  the  nature  and  severity  of  the  case.  In  the 
beginning  of  the  trouble  the  diarrhoea  rarely  exists  as  a  constant  con- 
dition. The  patient  often  appears  to  be  in  a  fair  state  of  health,  but  very 
slight  causes  excite  looseness  of  the  bowels.  In  other  cases  diarrhoea  and 
constipation  alternate.  The  frequency  of  the  evacuations  varies  greatly, 
generally  not  exceeding  eight  in  the  twenty-four  hours.  Sometimes  there 
is  but  one  stool  daily,  and  that  a  very  large  one,  occurring  usually  in  the 
morning.  Frequently  the  stools  are  provoked  by  definite  causes,  as  exer- 
tion or  the  ingestion  of  food.  The  size  of  the  stools  generally  bears  a 
direct  relation  to  the  extent  and  severity  of  the  lesions.  In  the  majority 
of  cases  they  range  from  two  to  four  ounces.  In  consistence  they  maybe 
watery  or  semi-solid ;  in  color,  brown,  blackish,  yellow,  green,  or  white. 
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They  not  infrequently  contain  portions  of  undigested  food,  mucus,  pus 
and  blood.    They  may  be  odorless  or  highly  offensive. 

The  presence  of  mucus  affords  positive  evidence  of  the  catarrhal 
condition  of  the  bowels.  It  occurs  in  flakes  mixed  with  the  faecal  masses, 
or  it  is  so  large  in  quantity  and  so  generally  distributed  throughout  the 
stool  as  to  give  the  latter  a  jellified  appearance.  Sometimes  the  stools 
consist  almost  exclusively  of  mucus. 

Blood  appears  in  the  stools  in  streaks  or  in  quantity.  Its  character- 
istics depend  largely  upon  the  portion  of  the  canal  from  which  it  is 
derived.  When  from  the  rectum,  it  appears  as  coagula ;  when  from  the 
highestportions  of  the  intestinal  tract,  like  coffee-grounds  or  a  dark  tarry 
substance. 

Pain  is  commonly  present  and  like  the  other  symptoms  presents 
wide  variations.  Sometimes  it  develops  at  a  definite  period  after  eating, 
and  gives  unmistakable  evidence  of  having  resulted  from  intestinal  indi- 
gestion ;  sometimes  it  occurs  just  before  a  stool ;  in  other  cases  it  seems 
to  be  dependent  upon  flatulent  distention  of  the  bowels,  and  is  relieved 
by  the  expulsion  of  the  same  per  anum.  Sometimes  paroxysmal  pains 
are  not  prominent  features  of  the  case;  but  in  their  stead  a  diffuse 
abdominal  soreness  is  experienced. 

Only  exceptionally  does  the  stomach  escape  some  changes,  for  with 
the  diarrhoea  we  often  observe  loss  of  appetite,  foul  taste  in  the  mouth 
and  morbid  appearances  of  the  tongue.  In  the  mild  cases  the  tongue  is 
coated  or  pale  and  flabby ;  in  the  severe,  when  the  alterations  in  the 
intestinal  mucous  membrane  are  of  a  permanent  character,  it  is  smooth, 
shining  or  glazed. 

The  general  constitutional  state  suffers  severely  from  the  constant 
drain.  The  skin  becomes  dry  and  harsh,  general  weakness  and  emacia- 
tion supervene,  the  patient  exhibits  mental  depression,  incapacity  for 
mental  labor,  restless  sleep,  and  changes  in  disposition.  Fever  is,  as  a 
rule,  absent,  although  some  forms  may  be  attended  by  considerable  rise. 
An  evening  temperature  of  99.5^  or  100**  F.  is  not  uncommon.  The 
pulse  is  generally  quickened  and  weak,  changes  generally  due  to  the 
patient's  prostrated  state.  The  urine  presents  no  characteristic  altera- 
tions. It  may  be  concentrated  owing  to  the  large  quantity  of  liquid 
excreted  by  way  of  the  bowels;  sometimes  it  contains  albumin  and 
casts. 

In  the  last  stages  of  the  disease  atrophy  of  the  mucous  membrane 
is  present,  and  is  shown, clinically,  according  to  Nothnagel,  by  "the 
persistent  passage  of  one  soft,  unformed  stool  daily." 

Very  mild  cases  of  catarrhal  enteritis  exhibit  few  of  the  character- 
istic symptoms  just  described.  The  sole  evidence  of  disease  is  found  in 
the  expulsion  of  mucus  with  naturally  formed  stools  and  abdominal 
distention  and  pain. 
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DiagnosiB. — The  recognition  of  chronic  diarrhoea  is,  of  coarse  a 
simple  matter ;  but  the  determination  of  the  pathological  lesion,  whether 
a  simple  catarrhal  inflammation,  an  ulceration,  etc.,  or  the  recognition 
of  the  portion  of  the  intestinal  tract  involved,  is  often  difficult  In 
a  general  way,  it  may  be  stated  that  mucous  discharges  betoken  catarrh, 
sanguineous  and  purulent,  ulceration. 

Duodenitis  is  manifested  by  gastric  symptoms,  jaundice,  clay-colored 
stools  and  the  presence  of  bile  in  the  urine.  Diarrhoea  is  not  a  prominent 
symptom.    Fats  are  not  readily  digested. 

With  involvement  of  the  balance  of  the  small  intestine,  the  jejunum 
and  ileum,  pain  is  localized  about  the  umbilicus,  tympanitic  distention* 
is  prominent,  and  there  is  oppression  after  eating.  The  inability  to 
digest  sugars  and  starches  is  especially  marked. 

With  disease  of  the  large  intestine  the  pain  is  along  the  line  of  the 
colon  and  more  severe  than  when  the  small  intestines  are  alone  affected. 

The  secondary  origin  of  a  chronic  diarrhoea  is  to  be  recognized  only 
after  a  thorough  physical  examination,  involving  an  inquiry  into  the 
condition  of  the  lungs,  heart,  kidneys  and  nervous  system,  and  a  search- 
ing investigation  into  the  presence  or  absence  of  syphilis,  gout  and  other 
constitutional  vices. 

Flrognosis. — Cases  complicating  organic  diseases  of  the  langs, 
heart  or  kidneys  are  rarely  curable.  As  a  purely  local  disorder  it  is 
always  intractable,  the  chances  of  cure  diminishing  with  the  length  of 
time  the  condition  has  existed.  Symptoms  suggestive  of  an  unfavorable 
result  are  emaciation,  fever,  frequent  and  large-sized  stools,  and  oedema 
of  the  extremities. 

Cases  that  are  cured  are  not  necessarily  restored  to  perfect  health. 
The  healing  of  extensive  ulcerations  often  means  the  formation  of  exten- 
sive cicatrices  which  contract  and  diminish  the  intestinal  lumen,  thus 
obstructing  the  fsecal  movements. 

Any  of  the  diseases  which  produce  chronic  diarrhoea  may  become 
complications  of  it ;  thus  it  has  given  rise  to  pneumonia,  pleurisy,  bron- 
chitis, kidney  and  hepatic  disease. 

Death  results  from  exhaustion,  cerebral  thrombosis,  intestinal  per- 
foration, or  peritonitis. 

Treatment. — The  treatment  of  this  affection  is  always  difficult  and 
often  unsatisfactory,  even  when  it  is  not  associated  with  apparently 
incurable  primary  disease.  Thorough  and  repeated  search  for  a  cause 
should  be  made,  including  the  lungs  for  phthisis ;  the  rectum  for  polypi, 
cancer,  or  scybalous  masses;  the  abdomen  for  tumors;  the  liver  for  cir 
rhosis  or  other  lesions ;  the  urine  for  Bright's  disease,  and  this  fluid  as 
well  as  an  investigation  into  the  history  of  the  case,  for  the  presence  of 
a  gouty  diathesis,  etc. 

Of  the  various  general   items  of  treatment  which  are  of  prime 


Digitized  by 


Google 


CHRONIC  DIARRH(EA.  611 

importance  a  proper  degree  of  rest  may  be  first  mentioned.  In  the 
milder  cases  it  is  only  necessary  to  order  an  avoidance  of  the  least 
fatigue,  quiet  after  taking  of  food,  and  a  period  of  rest  in  recumbency 
during  the  middle  of  each  day.  But  in  troublesome  cases  much  higher 
degrees  of  quiet  are  essential  to  recovery,  even  absolute  confinement  to 
bed  in  many  cases.  It  is  in  the  milder  cases  that  this  feature  of  treat- 
ment is  most  likely  to  be  neglected. 

The  diet  may  have  to  be  regulated  in  considerable  measure  by  the 
cause,  e.g.^  in  gouty  cases  nitrogenous  food  must  often  be  prohibited.  In 
general,  vegetables  and  fruit  should  be  excluded.  Milk  in  all  forms  is 
permissible,  and  may  often  constitute  the  only  article  of  food  taken.  In 
some  cases  it  may  become  advisable  to  peptonize  or  pancreatize  the  food 
before  giving  it 

It  is  a  favorite  plan  with  me  to  first  put  the  patient  upon  a  milk 
diet,  and  after  a  thorough  trial  of  thi^  article  to  add  others,  one  by  one, 
never  employing  a  new  variety  of  food  until  convinced  that  the  last  one 
added  agrees  with  the  patient.  In  this  manner  stale  bread,  well-cooked 
cereal  foods,  meat,  etc.,  are  gradually  added  to  the  dietary.  It  must  be 
understood  that  rigid  adherence  to  instructions  and  persistence  in  car- 
rying out  the  plan  are  essential  to  success.  Many  a  chronic  diarrhoea  is 
continued  as  the  result  of  improper  conduct  of  the  case  due  to  a  want  of 
appreciation  of  the  persistency  of  the  disease  and  the  necessity  for  the 
employment  of  dietetic  and  other  measures  long  after  the  patient  appears 
to  have  recovered. 

The  care  of  the  shin  exercises  much  influence  upon  chronic  diar- 
rhoBa.  Warm  baths  should  be  frequently  employed,  also  cold  morning 
sponging.  If  the  patient  is  weak  the  latter  should  be  given  by  an 
attendant.  Frictions  and  massage  of  the  extremities  and  of  the  super- 
ficial tissues  of  the  body  tend  to  lessen  blood  pressure  in  internal  parts. 

In  many  cases,  especially  if  there  is  a  well-marked  catarrhal  lesion 
or  ulceration,  it  is  of  great  importance  to  employ  irrigation  of  the 
bowels.  The  irrigation  should  be  employed  daily  or  less  frequently,  as 
the  patient  improves.  Gentleness  and  persistence  in  the  introduction 
of  the  water  is  important.  Plain  boiled  water  answers  well,  but  occa- 
sionally salt,  borax,  boracic  acid,  carbolic  acid,  etc.,  may  be  added  with 
advantage.  Such  agents  should  never  be  added  in  sufficient  quantity  to 
cause  irritation. 

The  number  of  remedies  recommended  is  very  large,  and  of  neces- 
sity the  range  must  be  a  broad  one.    Only  a  few  can  be  referred  to. 

In  aggravated  cases  Tn^rcurius  corrosivua  most  frequently  gives  good 
results.  The  colon  and  rectum  are  involved,  consequently  there  is 
tenesmus.  Glandular  ulceration  furnishes  pus  and  blood  and  there  is 
usually  much  mucus.  A  one  to  five  thousand  solution  prepared  with 
distilled  water  should  be  given  in  five-drop  doses  every  three  to  six 
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hours.  The  dose  may  often  be  gradually  increased  with  advantage,  for 
this  is  one  of  the  remedies  which  often  acts  most  favorably  when  carried 
almost  to  the  production  of  its  physiological  action.  One  must  be 
persevering  with  this  or  any  other  remedy,  not  making  changes  with 
every  little  fluctuation  of  symptoms.  Arsenicum  is  preferable  when 
there  is  an  absence  of  tenesmus  with  the  dysentery-like  group  of  symp- 
toms. The  stools  are  frequent  and  variable  as  to  character,  often  semi- 
digested,  with  aggravation  after  food,  exercise,  etc.  There  is  general 
failure  with  some  degree  of  the  well-known  general  group  of  arsenic 
symptoms,  viz.,  thirst,  restlessness,  prostration,  emaciation,  circulatory 
feebleness,  and  frequently  a  night  aggravation.  Arsenic  is  also  a  remedy 
which  must  sometimes  be  given  in  material  doses,  e.  g.,  Fowler's  solution, 
one  to  three  drop  doses  several  times  daily. 

In  the  course  of  all  obstinate  cases  mlphur  should  be  given.  Its 
influence  over  chronic  catarrh  and  diathetic  conditions,  and  the  fre- 
quency with  which  the  general  symptoms  of  this  class  of  cases  corre- 
spond with  those  of  sulphur,  are  the  especial  reasons  for  its  administra- 
tion. The  symptoms  which  most  frequently  yield  to  its  action  are  a 
painless  diarrhoea  aggravated  in  the  early  morning  and  usually  driving 
the  patient  out  of  bed.  The  character  of  the  stools  is  not  of  much 
importance.    Natrum  suLph.  may  be  considered  when  sulphur  fails. 

Argentum  niiricum  is  often  valuable  in  neurotic  subjects  who  are 
troubled  much  with  eructations.  The  stools  are  variable  in  character, 
but  there  are  considerable  mucus  and  little  or  no  tenesmus.  A  fresh 
preparation  of  the  second  decimal  dilution  in  distilled  water  should  be 
employed. 

Aloes  is  indicated  by  yellow  fsecal  movements,  often  passed  uninten- 
tionally when  urinating  or  emitting  flatus.  There  is  apt  to  be  a  dull, 
frontal  headache,  a  feeling  of  weight  in  the  right  hypochondrium  or  in 
the  abdomen,  with  slight  colicky  pains. 

Cinchona  often  follows  arsenic  well,  and  is  suited  to  painless,  thin, 
semi-digested  stools,  which  are  more  frequent  at  night  and  attended  by 
much  flatulence.  The  value  of  this  remedy  for  persons  who  have  lost 
vital  fluids  is  generally  asserted. 

Gcdcarea  carbonica  is  useful  in  the  chronic  diarrhoeas  of  some  young 
subjects  who  tend  to  fatness  and  are  troubled  with  local  sweats,  a  big 
abdomen  and  an  irritable  stomach  with  sour  vomiting. 

I  learned  from  Dr.  Bering  the  use  of  gamboge  for  persistent  loose 
movements  in  old  people.  The  aggravation  comes  in  the  morning. 
The  stools  are  large  and  passed  with  a  rush.  In  other  respects  the 
patient  may  be  pretty  well. 

Subacute  aggravations  of  chronic  diarrhoea  are  not  infrequent  and 
call  for  the  same  treatment  already  described  for  acute  intestinal  catarrh, 
acute  entero-colitis,  etc.    Any  of  the  remedies  mentioned  under  those 
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headings  may  also  prove  beneficial  in  chronic  diarrhoBa,  as  very  many 
of  the  indications  have  no  relation  to  intensity  or  duration  of  symptoms. 
In  obstinate  cases  most  unusual  medicines  sometimes  help,  which 
suggest  careful  study  of  all  the  symptoms. 

OHOLERA  MORBUS. 

Synonyms. — Cholera  nostras ;  sporadic  cholera. 

Definition. — An  affection  characterized  clinically  by  violent  vomit- 
ing, purging,  and  pain,  and  dependent  pathologically  upon  a  high  grade 
of  inflammation  of  the  gastro-intestinal  mucous  membrane. 

Etiology. — Cholera  morbus  occurs  with  the  greatest  frequency  in 
hot  weather  and  in  tropical  countries,  and  especially  so  when  hot  days 
are  followed  by  cool  nights.  Its  favorite  subjects  are  young  adults,  men 
being  more  predisposed  than  are  women.  Nervous  influences  are  un- 
doubted as  predisposing  factors,  for  the  disease  seems  prone  to  attack  sub- 
jects possessed  of  a  sensitive  nervous  system,  and  those  who  have  been 
debilitated  by  anxiety  and  other  emotions. 

The  attack  itself  is  generally  excited  by  an  intoxication  arising  from 
the  absorption  of  septic  material  produced  by  the  decomposition  of  the 
gastro-intestinal  contents,  and  follows  the  eating  of  unripe  fruits,  decay- 
ing meats  and  vegetables,  the  excessive  use  of  ice-water,  especially  when 
the  patient  is  overheated,  and  the  breathing  of  foul  air. 

Pathology  and  Morbid  Anatomy. — The  morbid  changes  consist 
of  a  high  degree  of  inflammation  of  the  gastro-intestinal  mucous  mem- 
brane excited  by  the  irritation  of  the  contents  of  the  same,  usually  the 
toxic  products  of  imperfect  digestion. 

Symptomatology. — The  onset  of  cholera  morbus  is  nearly  always 
sudden,  occurring  generally  at  night  and  awakening  the  patient  from 
sleep.  Sometimes  it  is  preceded  by  some  slight  evidences  of  ill-health,  as 
malaise  and  loss  of  appetite.  The  first  symptom  is  generally  a  pain  or 
sense  of  oppression  in  the  epigastrium,  followed  very  shortly  by  nausea 
and  vomiting  of  a  most  violent  character.  Almost  at  the  same  time 
equally  violent  purging  sets  in.  Both  vomiting  and  purging  are  accom- 
panied by  severe  pains,  which  persist  even  after  the  evacuations.  The 
vomited  matters  consist  at  first  of  food  only;  later  they  are  com- 
posed almost  entirely  of  mucus  and  bile.  The  first  one  or  two  stools 
present  a  nearly  natural  appearance,  their  principal  departure  from  the 
normal  being  their  lessened  consistence.  But  as  stool  follows  stool,  they 
loose  their  fsecal  character,  and  finally  become  watery  and  odorless,  being 
then  composed  of  mucus,  blood-serum,  epithelial  cells  and  pus.  The 
pains  are  always  intense,  their  point  of  maximum  intensity  being  about 
the  umbilicus.  They  are  burning,  tearing,  or  cramp-like  in  character. 
Painful  contractions  in  the  form  of  cramps  of  various  muscles,  but  espe- 
cially those  of  the  calves  and  the  abdomen,  are  very  common.  Flatulent 


Digitized  by 


Google 


614  CHOLERA  MORBUS. 

distention  of  the  abdomen  is  present  in  the  early  stages  of  the  disease, 
giving  place  later  to  retraction  of  the  abdominal  walls.  The  urine  is 
high-colored,  lessened  in  quantity,  and  occasionally  contains  albumin 
and  tube-casts.  Severe  cases  sometimes  end  fatally,  their  terminal  stages 
being  characterized  by  collapse  and  stupor. 

Diagnosis. — Cholera  morbus  may  be  mistaken  for  epidemic  cholera 
and  irritant  poisoning.  As  regards  its  diflFerentiation  fix)m  the  first  men- 
tioned, there  is  no  diflBculty  in  the  absence  of  an  epidemic  of  Asiatic 
cholera.  During  epidemics  of  the  latter,  cholera  morbus  is  very  prone 
to  occur.  Under  such  circumstances  the  only  crucial  diflTerential  point 
is  to  be  found  in  the  microscopic  examination  of  the  stools. 

In  irritant  poisoning  the  gastric  symptoms  precede  the  intestinal  by 
a  much  greater  period  than  in  cholera  morbus. 

Prognosis. — The  prognosis  of  cholera  morbus  is  nearly  always  favor- 
able. The  fatal  cases  are  limited  to  persons  debilitated  by  previous  dis- 
ease or  to  subjects  at  the  extremes  of  life.  The  disease  rarely  lasts  longer 
than  two  days,  although  convalescence  is  characterized  by  considerable 
exhaustion.  Sometimes  cholera  morbus  is  followed  by  an  obstinate 
gastro-intestinal  catarrh. 

Treatment. — Arsenite  of  copper  is  the  best  remedy  with  which  to 
begin  treatment  in  choleraic  disease.  It  will  usually  prove  the  only 
one  needed.  The  second  decimal  trituration,  repeated  every  one  half  to 
two  hours  as  required,  proves  the  most  satisfactory  dosage. 

In  the  milder  cases  with  frequent  movements  and  vomiting  but  little 
pain,  and  a  white  tongue,  antimonium  crud,  is  successful ;  or  cinchona, 
if  there  are  painless  movements  of  undigested  matter  and  distention  of  the 
abdomen  with  flatulence ;  but  these  painless  cases  are  unusual.  If  the 
painful  attack  is  not  controlled  by  arsenite  of  copper  resort  must  be  had 
to  araeniCj  cuprum  or  verairum  album  as  directed  in  the  article  on  epidemic 
cholera  (Vol.  I,  p.  206). 

In  addition  to  these  remedies  dioscorea  is  recommended  for  vomiting 
and  purging,  the  stools  being  watery,  with  cramps  in  the  extremities  as 
well  as  in  the  stomach  and  bowels.  Euphorbium  I  have  found  useful 
when,  with  vomiting  and  purging  of  large  amounts  of  ricewater-like  sub- 
stance, there  was  complaint  of  a  deathly  sinking  at  the  pit  of  the  stomach 
and  faintness  with  cold  sweat.  Iris  vera.  The  presence  of  bile  in  the 
vomited  matters  and  stools  is  the  guide  to  this  remedy. 
^  Colchicum  is  admirable  when  there  is  little  pain  but  rapid  prostra- 
tion. The  patient  seems  to  be  drained  dry  by  the  large  watery  stools,  has 
a  dry  skin,  sunken  features  and  a  husky  voice,  it  is  particularly  suited 
to  the  cases  developed  when  days  are  hot  and  nights  cool. 
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PSEUDO-MEMBRANOUS  ENTERITIS. 

Nomenclature. — The  nomenclature  of  pseudo-membranous  enter- 
itis is  in  rather  a  confused  state  owing  to  the  variety  of  intestinal  affec- 
tions which  different  authorities  have  included  under  this  title.  Ordi- 
narily, when  speaking  of  membranous  enteritis,  we  refer  to  a  disease  of 
the  intestinal  mucous  membrane,  occurring  for  the  most  part  in  neuras- 
thenic or  hysterical  women,  not  accompanied  by  fever,  and  characterized 
by  the  discharge  of  a  membranous-like  substance  with  the  stools.  This 
affection  has  also  received  the  designations,  diarrhoea  tubularis,  mucous 
disease,  fibrinous  diarrhoea,  tubular  exudation  casts  of  the  intestines,  and 
diarrhoea  pituitosa. 

Etiology. — Pseudo-membranous  enteritis  is  a  disease  of  adult  life, 
occurring  almost  never  during  childhood,  and  most  frequently  observed 
in  women  past  forty  years  of  age.  Its  subjects  are  nearly  always  of  a 
marked  neurotic  temperament,  exhibiting  numerous  manifestations  of 
hysteria  and  hypochondriasis.  The  exciting  causes  of  the  disease  have 
not  been  determined.  It  would  seem,  however,  that  it  arises  from  a 
perverted  nutrition,  the  modvs  operandi  of  which  has  not  been  discov- 
ered. Some  writers  have  pleaded  for  an  infectious  origin,  but  have  not 
presented  data  sufficient  even  to  make  out  a  prima  fa>cie  case.  Very 
many  of  the  cases  are  associated  with  ovarian  disease  and  dysmenor- 
rhoea.  This  fact  is  well  worthy  of  attention,  but  it  must  not  lead  to  too 
radical  conclusions. 

Pathology  and  Morbid  Anatomy. — Owing  to  the  non-fatal  char- 
acter of  this  disease,  opportunities  for  post-mortem  examination  are 
rare  and  the  morbid  changes  are  but  little  known.  Our  ideas  on  the 
subject  must  therefore  be  based  to  a  large  extent  on  observations  made 
during  life.  The  lesions  are  limited,  in  the  majority  of  cases,  to  the 
colon,  although  Powell  describes  cases  tending  to  prove  that  the  entire 
intestinal  tube  as  high  as  the  duodenum  may  participate.  The  lesions 
probably  consist  of  a  low  grade  of  follicular  inflammation.  Wales's 
endoscopic  examinations  in  the  living  subject  revealed  "  the  intestinal 
mucous  membrane  of  a  red  verging  into  scarlet  color,  thickened  and 
denuded  of  epithelium  in  patches  of  varying  extent."  Examination  of 
the  membranous  discharges  shows  them  to  consist  of  mucin  and  not  of 
fibrin.  They  may  be  discharged  in  quite  a  variety  of  forms.  Thus  they 
appear  as  loose,  transparent  jelly-like  masses,  shreddy,  ribbon-like  forms, 
tubular  pieces  which  are  exact  moulds  of  the  portion  of  the  intestine  in 
which  they  were  formed,  and  small  casts  or  flakes.  They  range  in 
thickness  from  a  mere  film  to  a  quarter  of  an  inch.  When  thoroughly 
cleansed  by  washing  they  are  transparent ;  when  discharged,  their  col- 
oration depends  largely  upon  the  materials  with  which  they  have  come 
in  contact. 
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The  theories  accounting  for  the  origin  of  the  disease  are  as  various  as 
they  are  unsatisfectory.  Some  writers  declare  the  disease  to  be  either 
dysenteric  or  diphtheritic ;  others  ascribe  it  to  a  nervous  origin ;  and 
still  others  contend  that  it  is  inflammatory. 

Symptomatology. — The  clinical  course  of  pseudo-membranous 
enteritis  is  characterized  by  paroxysms  of  abdominal  pain,  tenesmus, 
digestive  and  nervous  disturbances,  the  discharge  of  pseudo-membranous 
formations,  and  free  intervals  during  which  the  patient  exhibits  many 
phenomena  of  hysteria  and  neurasthenia.  The  onset  of  the  disease  is 
nearly  always  chronic.  In  the  beginning  the  patient  complains  of 
digestive  disturbances,  nausea  and  vomiting,  alternate  constipation  and 
diarrhoea,  abdominal  discomfort  especially  along  the  line  of  the  colon,  and 
a  sensation  of  heat  in  the  bowels.  With  long  continuance  of  the  disease, 
marked  disturbance  of  general  nutrition  occurs.  The  patient  emaciates, 
and  the  complexion  becomes  of  a  muddy  or  waxy  hue.  Usually,  the  mem- 
branes are  discharged  only  during  a  paroxysm,  which  is  generally  of  from 
two  or  three  days  to  a  week  in  duration.  Following  the  attack,  the  patient 
becomes  greatly  exhausted.  Other  cases  are  observed,  and  in  my  expe- 
rience these  represent  by  far  the  larger  number,  in  which  the  mem- 
branes are  discharged  at  any  time,  irrespective  of  the  existence  of  the 
special  symptoms  belonging  to  the  paroxysms.  The  pain  in  this  disease 
varies  greatly  in  intensity ;  in  some  cases  it  is  barely  perceptible ;  in 
others,  it  is  agonizing.  The  nervous  phenomena  likewise  present  great 
variations ;  indeed,  they  may  simulate  any  hysterical  type. 

Diagnosis. — The  diagnosis  of  membranous  enteritis  is  based  on  the 
chronic  course  of  the  disease  and  the  presence  of  the  pseudo-membrane  in 
the  stools. 

Prognosis. — Cases  of  pseudo-membranous  enteritis  rarely  end  fatally. 
The  disease,  however,  is  very  resistant  to  treatment,  a  cure  being  attained 
only  after  most  careful  attention  to  details  carried  on  over  a  great  length 
of  time. 

Treatment.  —  The  most   successful   results   have  followed  upon 
measures  addressed  to  the  general  and  not  the  local  symptoms,  but 
this  is  not  to  be  considered  as  sanctioning  neglect  of  the  latter.    The 
first  essential  in  the  management  of  these  cases  is  the  adoption  of  such 
general  measures  as  will  tend  to  improvement  of  general  nutrition  and 
the  state  of  the  digestion.    When  the  nervous  phenomena  are  very  pro- 
nounced, it  may  prove  essential  to  put  the  patient  under  a  thorough 
rest-treatment  (see  article  on  Hysteria,  Vol.  I).    In  other  cases,  it  is  ouly 
necessary  to  exact  a  certain  amount  of  rest  daily,  while  the  food  admin- 
istered is  sujQBcient  in  quantity  to  maintain  good  nutrition,  and  suffi- 
ciently proper  as  to  quality  to  be  readily  digested.    Pain  may  be  greatly 
alleviated  by  hot  applications.    The  bowels  should  be  thoroughly  emptied 
during  the  attacks  by  means  of  large  enemas.    But  little  satisfactory 
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information  can  be  given,  respecting  medicines,  as  the  disease  is  not  a 
common  one,  and  but  few  cases  have  been  reported  in  our  periodicals. 
Snader  cured  one  case  with  rhu8  tax.,  prescribed,  however,  on  purely 
symptomatic  grounds.  Kali  bichramicum  is  a  remedy  which  should 
prove  of  considerable  value  on  pathological  grounds.  ArgerUum  nitricum 
has  a  discharge  of  reddish  or  green  shreddy  substances  from  the  bowels, 
with  considerable  burning  pain  in  the  abdomen.  It  is  especially  indi- 
cated by  the  associated  hypochondriacal  and  hysterical  symptoms.  Nuz 
vomica  is  another  remedy  adapted  to  the  nervous  manifestation  of  mem- 
branous enteritis.  It  is  admirably  indicated  in  some  cases.  The  mercur 
rial  preparatUma  are  of  use  in  this  disease,  the  indications  being  the  same 
as  those  ordinarily  given  for  dysentery.  Iodine  gave  me  a  good  result  in 
one  case  prescribed  upon  the  symptom,  emaciation  with  good  appetite. 
The  patient  was  thin,  dark,  and  had  a  phthisical  tendency.  In  another, 
bromine^  in  doses  of  five  drops  of  the  water  from  over  the  bromine, 
repeated  four  times  daily,  was  of  great  service.  There  was  swelling  of 
the  cervical  glands.  The  subject  was  a  fat,  hysterical  woman.  Hq>ar 
sulphur  and  hydriodic  acid  should  be  considered. 

DIABBHCBAL  DISEASES  OF  CHILDBEN. 

The  practice  of  designating  all  diarrhoeas  occurring  in  infants  and 
children  under  some  one  title,  varying  according  to  the  individual  pref- 
erences of  the  medical  attendant,  is  altogether  too  prevalent  and  demands 
decided  condemnation.  Such  a  procedure  is  just  as  irrational  as  if  it 
were  practised  in  the  study  of  similar  diseases  occurring  among  adults, 
which  method  few  or  none  would  countenance  The  most  desirable 
classification  is  that  which  will  enable  the  practitioner  to  treat  his  cases 
most  successfully,  and  this  we  believe  to  be  the  one  adopted  by  Vaughan, 
and  based  largely  upon  etiological  considerations.  A  pathological  classi- 
fication is  useless  in  practice,  also  the  lesions  in  fatal  cases  are  generally 
found  to  be  largely  dependent  upon  the  duration  of  the  illness.  The 
diarrhoeal  diseases  of  children  will  be  considered  under  the  following 
titles :  (1)  acute  intestinal  indigestion  or  simple  diarrhoea ;  (2)  chronic 
entero-colitis  or  chronic  intestinal  indigestion ;  (3)  acute  milk-infection 
or  cholera  infantum  ;  and  (4)  subacute  milk-infection  or  entero-colitis. 

AOUTE  INTESTINAL  INDIGESTION  OR  SIMPLE  DIARRHCEA. 

Synonyms. — Simple  or  irritative  diarrhoea. 

Befinition. — A  form  of  diarrhoea  occurring  in  infants  and  children 
dependent  upon  the  inability  of  the  gastro-enteric  system  to  digest  the 
food  administered. 

Etiology. — The  first  element  in  the  etiology  of  this  afiection  is  one 
of  predisposition.    Young  infants  are  especially  liable  to  it,  and  for  this 
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reason,  in  them,  the  work  thrown  on  the  small  intestines  is  compara- 
tively heavy,  by  reason  of  the  relatively  small  secretion  of  sahva 
and  the  feebleness  of  the  digestive  functions  of  the  stomach  and  pan- 
creas. The  active  digestive  process  is  then  carried  on  in  the  intestines. 
In  case  of  any  disturbance  the  undigested  food  acts  as  a  foreign  body, 
i.  €.,  becomes  an  irritant,  and  diarrhoea  results.  Predisposing  factors 
peculiar  to  individual  patients  also  exist,  and  are  exemplified  in  the 
enfeebled  digestive  powers  of  tuberculous,  rachitic  and  syphilitic  chil- 
dren. 

The  exciting  cause  is  the  administration  of  food  improper  in  qual- 
ity or  excessive  in  quantity,  the  latter  being  the  more  commonly  ob- 
served evil.  In  sucklings,  normal  methods  of  feeding  are  closely  fol- 
lowed as  a  rule,  so  that  the  majority  of  cases  are  observed  in  bottle-fed 
subjects.  These  causes  are  especially  prolific  of  harm  in  hot  weather. 
In  some  cases  improper  feeding  alone  is  not  suflBcient  to  bring  on  the 
trouble,  some  other  extraneous  cause,  as  exposure  to  wet  or  cold,  inhala- 
tion of  a  foul  atmosphere,  improper  clothing,  filth,  and  lack  of  sunshine, 
seeming  to  be  needed  to  disturb  the  balance  and  favor  intestinal  disorder. 

Symptomatology. — The  characteristic  symptoms  of  acute  dyspep- 
tic diarrhoea  are  frequent  loose  stools,  accompanied  or  not  by  vomiting, 
pain  and  flatulence.-  The  diarrhoea  varies  greatly  according  to  the 
severity  of  the  case.    In  the  mildest  form  it  acts  as  a  conservative  pro- 
cess, ceasing  entirely  as  soon  as  the  digestive  tract  has  been  emptied  of 
the  irritating  matters.    As  a  rule  the  number  of  stools  ranges  from  four 
to  a  dozen  in  the  twenty-four  hours.    The  first  stool  shows  but  little  de- 
parture fi'om  the  characteristics  observed  in  health.    Succeeding  ones 
become  more  and  more  watery,  and  are  found  to  contain  milk  curds. 
Sometimes  they  are  greenish  or  variegated  in  color,  and  may  be  described 
by  the  nurse  as  looking  like  chopped  spinach  or  chopped  eggs.    Some- 
times they  contain  small  quantities  of  mucus  and  blood.    Vomiting, 
when  present,  is  not  a  prominent  feature.    Like  the  diarrhoea  it  is  gen- 
erally a  conservative  symptom,  relieving  the  stomach  of  irritating  sub- 
stances or  excess  of  food  administered.    Some  pain  is  nearly  always 
present.    It  is  colicky  in  character,  and  noticed  especially  before  stool. 
It  causes  the  patient  to  become  restless,  cry  or  draw  up  the  legs.   If  very 
severe,  the  pain  brings  about  the  usual  general  evidences  of  suflering, 
viz.,  pale  and  anxious  countenance,  emaciation,  and  general  relaxa- 
tion.   Flatulence  is  commonly  present  in  the  painful  cases.    Fever  when 
present  is  not  of  high  degree.    Exceptionally  it  may  reach  104^  or  105® 
F.,  and  maintain  that  point  for  a  short  time,  but  ordinarily  the  rise  of 
temperature  is  unimportant.    The  pulse  is  not  much  disturbed,  except 
during  the  paroxysms  of  pain,  when  it  becomes  quickened.    Unless  the 
attack  is  unusually  severe  or  long-lasting,  the  state  of  general  nutrition 
of  the  child  is  unaflfected,  little  or  no  loss  of  weight  being  appreciable. 
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Diagnosis. — Acute  dyspeptic  diarrhoea  is  to  be  differentiated  only 
from  entero-colitis  and  cholera  infantum.  In  the  former  the  stools  con- 
sist largely  of  mucus ;  and  in  the  latter  of  serum.  Cholera  infantum, 
moreover,  is  accompanied  by  violent  vomiting  and  pain,  high  fever,  cool 
skin,  and  collapse.  A  diarrhoea  presenting  no  features  to  distinguish  it 
from  the  condition  under  consideration  sometimes  marks  the  onset  of 
acute  febrile  disorders.  Its  nature  can  only  be  recognized  by  the  subse- 
quent course  of  the  case. 

Prognosis. — Acute  dyspeptic  diarrhoea  offers  a  favorable  prognosis, 
if  proper  methods  of  treatment  are  instituted.  Cases  occurring  in  rachitic, 
tuberculous,  or  syphilitic  infants,  as  might  be  expected,  are  more  serious 
than  are  others.  The  child  with  this  trouble  is  always  liable  to  the 
supervention  of  more  serious  diarrhoeal  affections. 

Treatment. — The  first  essential  in  the  treatment  of  acute  dyspeptic 
diarrhoea  is  rest  to  the  alimentary  canal.  With  this  end  in  view  all  food 
should  be  withdrawn  for  a  period  ranging  from  twelve  to  twenty-four 
hours.  Water  may  be  administered  freely  to  allay  thirst.  Sometimes 
it  is  wise  to  give  albumin-water  or  barley-water,  but  milk  should  be  dis- 
I>ensed  with  for  the  time.  A  most  careful  search  should  be  made  for  the 
dietetic  irregularity  which  is  probably  responsible  for  the  illness.  Should 
the  child  be  breast-fed,  the  mother's  diet  should  be  looked  into,  for  her 
indiscretions  can  readily  affect  the  quality  of  the  milk.  Again  the 
quantity  of  her  milk  may  have  been  impaired  by  emotional  influences, 
the  recurrence  of  menstruation,  the  advent  of  another  pregnancy,  or  by 
an  acute  illness.  In  the  case  of  the  hand-fed  in&nt  too  large  a  quantity 
has  probably  been  administered,  the  food  has  been  improperly  pre- 
pared, or  the  milk  used  has  undergone  fermentative  changes. 

A  few  comments  upon  the  artificial  feeding  of  infants  seem  neces- 
sary. It  will  be  generally  admitted  that  the  food  which  is  nearest  in 
composition  to  that  furnished  by  the  mother's  breast  will  prove  the  best 
for  infants.  This  indication  has  been  met  by  the  selection  of  a 
mixture  of  cream,  milk,  milk-sugar  and  water.  The  proportions  of 
Ibese  different  ingredients  as  well  as  the  total  quantity  administered  in 
the  twenty-four  hours  will  vary  according  to  the  age  of  the  little 
patient.  During  the  first  week  of  life  it  is  well  to  use  whey  in  addition 
to  the  above. 

The  proportions  of  food  found  to  give  the  best  results  at  different 
periods  of  life  are  the  following : 

During  the  first  week :  Cream,  two  ounces ;  whey,  two  drachms  ; 
water,  three  drachms ;  milk-sugar,  twenty  grains.  Feeding  at  two  hour 
intervals,  excepting  at  night.  Total  quantity  for  the  twenty-four  hours, 
twelve  ounces. 

From  the  second  to  the  sixth  week :  Two  drachms  of  cream,  one  and 
one-half  ounces  of  milk,  one  ounce  of  water  and  twenty  grains  of  sugar 
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of  milk.  Intervals  between  feeding,  two  hours,  excepting  at  night  Total 
quantity  for  the  twenty-four  hours,  seventeen  ounces. 

From  the  sixth  to  the  eighth  week :  Half  a  fluid  ounce  of  cream, 
ten  fluid  drachms  of  milk,  ten  fluid  ounces  of  water,  half  a  drachm  of 
milk-sugar.  Intervals  of  feeding,  every  two  hours,  excepting  at  night 
Total  quantity  for  the  twenty-four  hours,  thirty  fluid  ounces. 

From  the  ninth  week  to  the  sixth  month :  Cream,  one-half  fluid 
ounce ;  milk,  two  and  a  half  fluid  ounces ;  water,  one  fluid  ounce ;  milk- 
sugar,  one  drachm.  Intervals  between  feedings,  two  hours  and  a  quarter. 
Total  quantity  for  the  twenty-four  hours,  thirty-two  fluid  ounces. 

During  the  sixth  and  seventh  month:  Cream,  half  a  fluid  ounce; 
milk,  four  and  a  half  fluid  ounces ;  milk-sugar,  half  a  drachm.  Inter- 
vals between  feedings,  three  hours.  Total  quantity  for  the  twenty-four 
hours,  thirty-six  fluid  ounces. 

From  this  time  up  to  the  end  of  the  first  year,  the  proportion  of 
milk  may  be  slightly  increased.  Grated  flour-ball  may  be  added.  This 
last-mentioned  article  is  prepared  as  follows :  One  pound  of  good  flour 
is  tied  firmly  in  a  bag  and  boiled  for  ten  hours.  Then  the  bag  is  removed 
and  the  ball  set  aside  to  cool.  In  this  condition  it  is  covered  with  a  thin 
doughy  layer,  which  is  pared  ofi^.  The  remainder  is  the  portion  for  use. 
This  is  reduced  to  a  powder  by  grating  and  one  teaspoonful  of  the  result- 
ing powder  made  into  a  pap  and  administered  once  or  twice  daily. 
After  the  first  year  other  articles  of  diet  may  be  given,  these  being 
selected  according  to  the  experience  of  the  physician.  To  give  details 
concerning  these  is  not  permissible  because  of  lack  of  space. 

The  directions  above  given  must  not  be  regarded  as  hard  and  fast 
directions,  but  subject  to  modifications.  Some  children  at  four  months 
require  the  feeding  of  a  child  half  that  age.  Then  again,  if  the  little 
patient  is  thriving  on  his  milk  diet,  it  will  prove  unwise  as  a  rule  to  make 
any  change  simply  to  conform  to  given  custom  or  rule. 

Sometimes  when  the  cream,  which  is  the  basis  of  the  above  diet, 
disagrees,  barley  water  may  be  used  instead  of  plain  water,  as  it  will  act 
mechanically  to  break  the  coagulum  formed  in  the  stomach  into  small 
particles.  In  other  cases  good  results  will  -be  obtained  from  the  use  of 
Fairchild's  peptogenic  milk-powder.  In  still  other  cases  other  infant 
foods  are  required. 

Owing  to  bacterial  contamination  of  milk  it  is  sometimes  advisable 
and  even  necessary  to  sterilize  that  article  before  using  it.  This  may  be 
done  in  apparatus  sold  in  the  shops  for  this  purpose.  Such  milk,  though 
giving  better  results  than  impure  milk,  is  not  wholly  advisable,  for  it  has 
been  found  that  milk  during  the  process  of  sterilization  undergoes  certain 
changes  which  render  it  less  digestible. 

As  a  substitute  for  cow's  milk  condensed  milk  is  recommended  by 
many  physicians.  There  can  be  no  question  that  infants  thrive  on  it 
for  a  time  and  gain  in  flesh  rapidly.    But  such  little  ones  are  not  really 
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strong ;  their  power  of  resisting  disease  being  comparatively  poor.    Con- 
densed milk  cannot  therefore  be  regarded  as  an  ideal  food  for  infants. 

It  is  a  great  mistake  not  to  give  infants  water.  Even  the  youngest 
of  them  should  be  given  a  small  quantity  of  pure  water  several  times 
daily. 

Of  equal  importance  with  the  preparation  of  the  food  is  the  method 
of  administration.  The  bottle  used  should  be  one  free  from  angles  and  so 
shaped  as  to  be  readily  and  thoroughly  cleansed.  The  nipple  should  be 
of  soft  pure  rubber,«and  capable  of  being  inverted  for  thorough  cleansing, 
which  should  be  done  by  scrubbing  and  not  by  rinsing.  The  bottle 
should  be  held  by  the  nurse's  hand,  and  the  rapidity  of  taking  care- 
fully regulated  so  that  from  ten  to  fifteen  minutes  is  consumed  at  a  meal. 
The  food  given  should  be  freshly  prepared  for  each  feeding. 

Returning  after  this  digression  to  the  treatment  of  acute  dyspeptic 
diarrhoea,  we  find  other  hygienic  details  than  feeding  important.  Fresh 
air  is  a  sine  qua  non.  The  child  must  be  taken  out  daily  and  given  fresh 
air  and  sunlight.  Careful  and  thorough  bathing  must  be  practised  daily. 
In  hot  weather  it  is  well  to  sponge  lightly  several  times  a  day. '  The 
clothing  must  be  regulated  according  to  the  weather. 

Medicines  are  of  great  value.  The  following  suggestions  are  ofifered : 
Aconite  is  the  best  remedy  for  the  initial  symptoms,  in  cases  caused  by 
exposure  to  cold,  as  well  as  in  others  in  which  high  temperature  is  a 
prominent  feature.  Belladonna  is  likewise  adapted  to  febrile  cases,  but 
the  element  of  pain  is  more  marked.  The  abdomen  is  tender  on  press- 
ure, the  knees  are  drawn  up  and  the  child  is  drowsy,  perhaps  flushed. 
Ipecacuanha  is  suited  to  cases  associated  with  nausea  or  frequent  vomit- 
ing and  colic.  In  these  cases  the  stools  are  decidedly  green,  and  often 
fermented  in  appearance.  A  very  good  remedy  when  symptoms  do  not 
suggest  any  special  medicine  is  cuprum  arsenicomm,  which  should  be 
given  in  from  two  to  five-grain  doses  of  the  third  decimal  trituration 
every  two  to  six  hours  according  to  the  demands  of  the  case.  This 
medicine  finds  its  special  indications  in  vomiting,  colicky  pain  and 
frequent  stools.  ChamomUla  has  the  colicky  element  well  marked;  the 
child  is  fretful  and  may  have  a  flushed  cheek.  It  is  especially  valuable 
in  cases  attended  by  much  flatulence.  Podophyllum  gives  admirable 
results  when  the  stools  are  thin,  copious,  painless  and  attended  by 
prolapsus  ani.  Bismuth  svbgaUate,  in  doses  of  three  grains  with  each 
feeding,  helps  many  cases  not  yielding  to  any  of  the  above,  also  one  or 
two  grains  of  papoid  in  each  bottle  of  food  often  gives  excellent  results. 
Occasional  hot  applications  to  the  abdomen  are  soothing.  They  may 
consist  of  baked  flannel,  or  the  same  moistened  >eith  hot  whiskey. 

As  a  sharp  line  of  demarcation  cannot  be  drawn  between  the 
various  forms  of  diarrhc&a  in  children,  it  may  be  necessary  to  adopt  in 
the  treatment  of  simple  diarrhc&a  remedies  and  general  measures  sug- 
gested for  other  forms  (see  page  627). 
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OHBONIO  ENTERO-OOUnS. 

Synonyms. — Chronic  diarrhoea  of  infants;  chronic  intestinal  indi- 
gestion ;  chronic  intestinal  catarrh. 

Etiology. — The  causes  of  this  affection  are  essentially  the  same  in 
kind  as  those  of  acute  intestinal  indigestion ;  through  neglect,  however, 
they  are  made  to  operate  over  a  greater  length  of  time,  thus  intensifying 
and  perpetuating  the  resulting  disturbances.  In  other  cases,  notwith- 
standing the  correction  of  all  bad  habits,  the  diarrhoea  continues  because 
of  the  possession  by  the  child  of  some  dyscrasia,  such  as  tuberculosis, 
syphilis  or  rachitis.  Sometimes  too,  instead  of  being  the  continuation  of 
a  badly  treated  acute  attack,  it  arises  from  the  frequent  repetition  of  acute 
intestinal  indigestion.  Heat,  bad  air,  and  filthy  surroundings  all  aid  in 
the  production  of  chronic  entero-colitis  as  of  other  diarrhoeal  diseases  of 
children. 

Morbid  Anatomy. — The  morbid  changes  found  consist  of  a  hyper- 
plasia of  the  different  lymphatic  follicles,  but  especially  of  the  solitary 
glands  of  the  colon.  In  the  very  severe  cases  these  are  found  to  have 
undergone  ulcerative  changes. 

Symptomatology. — Excepting  in  cases  immediately  succeeding  the 
acute  disorder,  the  disease  is  of  gradual  onset.  The  stools  become  in- 
creased in  frequency  or  depart  but  slightly  from  the  normal  in  their 
appearances.  The  child  at  the  same  time  gives  some  evidences  of  not 
feeling  as  well  as  usual,  being  restless  and  fretful.  Preceding  the  slight 
diarrhoea  there  may  be  found  in  the  stools  small  particles  of  undigested 
food.  Gradually  the  stools  become  more  and  more  watery  and  take  on  a 
very  offensive  odor.  The  presence  of  undigested  curd  becomes^ more  and 
more  prominent.  The  fsecal  matter  is  found  mixed  with  mucus  and 
even  with  small  quantities  of  blood,  these  newly  added  substances  in- 
creasing in  quantity  with  the  advancement  of  the  disease.  Sometimes 
the  stools  are  green ;  in  other  cases  gray  and  putty-like,  which  is  mainly 
due  to  the  amount  of  fat  they  contain.  Flatulence  with  distention  and 
colicky  pains  are  commonly  present  and  add  to  the  child's  discomfort 
Tenesmus  is  a  common  symptom.  It  is  seldom  that  the  stools  are  not  * 
offensive. 

The  stomach  does  not  necessarily  suffer.  The  appetite  is  often  un- 
impaired. Indeed  it  is  sometimes  remarkable  to  note  the  quantity  of  food 
which  the  patient  will  take  with  avidity.  It  even  appears  that  the  ex- 
cessive nourishment  taken  only  adds  to  the  trouble,  the  diarrhoea  increas- 
ing, and  with  it,  the  emaciation. 

While  as  a  rule  the  general  state  of  nutrition  fails  rapidly,  such  is 
not  necessarily  the  case,  the  patient  occasionally  remaining  for  some  time 
plump  and  healthy-looking  to  the  casual  observer.  Usually,  however, 
there  is  wasting ;  the  features  are  sunken ;   the  general  manner  listless ; 
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or  there  is  constant  moaning  or  other  evidence  of  distress.  Mouth  com- 
plications, such  as  thrush  and  aphthous  stomatitis,  may  set  in.  Fever  is 
usually  absent,  and  the  pulse  is  weak  and  feeble.  The  tongue  is  dry  and 
glazed ;  sometimes  coated  white  or  yellow. 

The  irritating  character  of  the  discharges  often  leads  to  inflammation 
of  all  portions  of  the  skin  with  which  they  may  come  into  contact.  Pro- 
lapsus ani  may  occur.  The  exhaustion  increases;  the  limbs  become 
oedematous  and  cold. 

With  favorable  progress  there  is  a  gradual  reduction  in  all  of  the 
symptoms,  but  in  general  progress  is  not  even,  one  or  more  periods  of 
aggravation  occurring  in  the  course  of  convalescence. 

Diagnosis. — ^The  recognition  of  the  presence  of  a  chronic  diarrhoea 
is  a  simple  matter ;  but  this  does  not  constitute  the  diagnosis  of  chronic 
entero-colitis,  or  of  the  causes  which  have  made  the  disease  a  chronic 
one.  For  this  end  it  is  necessary  to  go  over  the  case  carefully,  investi- 
gating every  function  and  determining  wherein  any  organ  is  at  fault  or 
the  general  care  of  the  child  deficient.  Sometimes  the  trouble  is 
secondary  to  some  other  disorder.  The  presence  of  high  temperature 
early  in  the  course  of  the  case  is  strongly  suggestive  of  intestinal  ulcera- 
tion at  that  time ;  while  preceding  ansemia  and  emaciation  as  strongly 
suggest  tubercular  disease.  As  a  further  means  of  recognizing  a  tuber- 
cular diarrhoea  it  may  be  found  that  the  general  condition  of  the  child 
does  not  keep  pace  with  the  intensity  of  the  bowel  symptoms ;  that  the 
spleen  is  enlarged,  and  that  lymphatic  enlargements  are  also  often 
present    The  fever  may  present  an  irregular  curve. 

FrognosiB. — Chronic  entero-colitis  is  a  serious  disease,  increasingly 
so  with  the  tender  age  of  the  patient,  the  degree  of  atmospheric  heat,  and 
the  imperfection  of  the  nursing.  In  the  absence  of  diathetic  influences 
proper  treatment  should  bring  about  a  cure  in  nearly  all  cases,  but  only 
with  careful  attention  to  details.  The  great  risk  of  infection  by  con- 
taminated milk  is  one  of  the  chief  dangers.  The  disease  lasts  all  the 
way  from  two  months  to  a  year. 

Treatment. — This  will  be  considered  in  conjunction  with  the  treat- 
ment of  cholera  infantum  and  acute  entero-colitis. 

CHOLERA  INFANTUM. 

Synonyms. — AcuJte  milk-infection ;  choleriform  diarrhoea. 

I>eflnition. — A  disease  appearing  in  milk-fed  infants,  characterized 
by  all  the  classic  symptoms  of  epidemic  or  sporadic  cholera,  dependent 
pathologically  upon  a  high  degree  of  gastro-intestinal  irritation,  and 
caused  by  the  introduction  of  an  intensely  irritating  organic  poison  in 
infected  milk. 

Etiology. — Cholera  infantum  is  fortunately  a  comparatively  rare 
form  of  intestinal  disturbance,  for  it  is  a  very  dangerous  malady.    As 
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the  definition  above  given  indicates,  it  is  an  acute  poisoning  ariring 
from  bacterial  contamination  of  milk.  It  is  largely  confined  to  bottle- 
fed  infants,  though  nurslings  are  sometimes  attacked  owing  to  the  intro- 
duction of  the  necessary  germs  into  its  alimentary  canal  in  some 
unknown  manner.  This  view  of  the  nature  of  the  disease  is  important 
to  bear  in  mind,  as  it  has  an  essential  bearing  on  the  treatment  of  the 
affection. 

Weather  is  a  very  important  etiological  factor,  the  occurrence  of  the 
disease  being  limited  to  the  hot  seasons. 

Predisposing  causes  are  found  in  the  existence  of  an  enfeebled 
digestion,  acute  dyspeptic  diarrhoea,  bad  hygienic  conditions,  and  faulty 
digestion. 

Pathology  and  Morbid  Anatomy. — Autopsies  do  not  reveal  the 
presence  of  any  characteristic  lesions.  This  fact  gives  color  to  the  view 
that  cholera  infantum  results  from  the  introduction  into  the  system  of  a 
highly  irritant  poison.  Recent  investigations  by  the  ablest  bacteriologists 
find  this  poison  to  arise,  as  already  stated,  from  infected  milk.  Com- 
menting on  this  subject  Vaughan  refers  to  the  presence  in  the  intestines, 
in  health,  of  the  bacterium  lactis  serogenes  and  the  bacterium  coli 
commune.  He  then  goes  on  to  say  :  "  The  contents  of  the  stomach  and 
intestines  in  the  so-called  summer  diarrhoeas  of  infancy  swarm  with  bac- 
teria of  many  species,  and  some  of  these  produce  most  powerful  poisons. 
These  bacteria  multiply  outside  of  the  body  and  are  disseminated  widely 
and  abundantly  only  when  the  atmospheric  temperature  reaches  60°  F. 
or  higher.  This  is  the  reason  for  the  restriction  of  these  diarrhoeas 
to  the  hot  months  of  summer.  The  most  suitable  culture  medium  for 
the  growth  of  these  bacteria  is  milk,  and  this  is  the  food  with  which 
they  most  commonly  find  their  way  into  the  intestines  of  the  child.  A 
knowledge  of  these  facts  has  led  to  the  employment  of  the  most  efficient 
prophylactic  measures  for  these  diarrhoeas.  These  measures  may  be 
grouped  into  (a)  those  which  prevent  the  contamination  of  milk,  and  (6) 
those  which  destroy  any  germs  with  which  the  milk  has  already  been 
contaminated.  Since  these  diarrhoeas  are  limited  to  children  artificially 
fed  in  whole  or  in  part,  our  prophylactic  measures  are  devoted  exclusively 
to  cow's  milk."  It  may  be  safely  stated  without  argument  that  cholera 
infantum  results  from  the  products  formed  by  these  bacteria. 

Symptomatology. — The  onset  of  cholera  infantum  is  sudden,  and 
is  characterized  by  severe  vomiting  and  purging,  so  severe  indeed  as  to 
produce  most  serious  constitutional  effects  within  an  incredibly  short 
space  of  time. 

The  vomited  matters  at  first  consist  solely  of  the  food,  but  later 
of  mucus  and  bile.  The  stools  in  the  beginning  are  fsecal,  but  with 
progress  of  the  disease  they  become  more  and  more  watery  and  finally 
consist  almost  entirely  of  serum.    At  first  they  are  acid  in  reaction  and 
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fiscal  in  odor ;  but  when  purely  serous,  they  are  simply  musty.  Emacia- 
tion is  rapid.  The  face  becomes  pale  and  features  sunken.  The  thermom- 
eter in  the  rectum  shows  a  high  grade  of  fever,  103°  to  105°  F.,  or 
higher,  notwithstanding  which  the  surface  of  the  body  may  give  the 
impression  of  being  cool.  The  child  is  highly  nervous,  restless,  and 
moaning  more  or  less  constantly.  Thirst  is  intense.  The  pulse  is  rapid 
and  weak.  As  the  case  pursues  its  fatal  course  the  child  lapses  into  a 
stupor  with  half-open  eyes,  depressed  fontanelles,  and  irregular  pulse 
and  respirations,  in  which  condition  it  dies.  In  favorable  cases,  the 
vomiting  and  purging  gradually  cease,  and  the  general  condition  of  the 
patient  improves. 

DiagnOfldB. — While  cholera  infantum  presents  a  close  symptomatic 
resemblance  to  cholera  Asiatica  only,  ^  it  is  more  frequently  confounded 
with  the  ordinary  summer  diarrhcBas  of  infancy.  From  them  it  is  readily 
distinguished  by  its  rapid  onset,  the  high  temperature,  severe  vom- 
iting, and  the  serous  character  of  the  stools.  In  seasons  when  cholera 
Asiatica  is  epidemic  a  diagnosis  may  be  a  very  difficult  matter;  indeed ^ 
it  may  only  be  possible  by  means  of  a  bacteriological  examination  of 
the  stools. 

Ftognosis. — The  prognosis  of  cholera  infantum  when  not  promptly 
and  properly  treated  is  very  grave ;  especially  so  in  very  young  infants 
and  in  hot  weather.  Unfavorable  symptoms  are  very  high  temperature, 
intense  prostration,  and  the  supervention  of  marked  nervous  phenomena. 
In  some  cases  tending  to  a  fatal  issue  the  vomiting  and  purging  cease, 
thus  giving  the  parents  a  false  sense  of  security  as  to  the  outcome.  In 
truth  this  is  accompanied  by  increased  prostration  and  is  an  unfavorable 
sign.  When  with  the  amelioration  of  vomiting  and  purging,  other 
symptoms  improve,  a  favorable  result  is  to  be  looked  for.  In  all  cases 
recovery  is  slow  and  is  often  interrupted  by  slight  relapses  after  any 
indiscretion  in  diet. 

The  treatment  of  cholera  infantum  is  more  conveniently  considered 
in  association  with  that  of  acute  entero-colitis,  with  which  it  is  closely 
connected. 

ACUTE  ENTERO-OOLmS. 

Synonyms. — Summer  diarrhcea;  gastro-intestinal  catarrh;  sub- 
acute milk  infection. 

Etiology. — Acute  entero-colitis  is  a  very  common  disease  among 
infants  and  the  result  mainly  of  hot  weather,  infection  by  milk,  and  the 
causes  already  enumerated  as  producing  acute  intestinal  indigestion. 
Why  milk  contamination  should  in  one  case  produce  cholera  infantum 
and  in  another  entero-colitis  is  not  known.  The  trend  of  opinion  favors 
the  view  that  the  poisons  in  the  two  cases  are  dififerent,  and  that  the 
character  of  the  resulting  ailment  depends  upon  their  relative  virulence. 
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The  dosage  of  the  poison  and  the  power  of  resistance  of  the  child  most 
be  important  factors. 

Pathology  and  Morbid  Anatomy, — ^The  first  changes  observed 
are  those  of  catarrhal  inflammation  of  the  ileum  and  colon.  Following 
this  the  epithelium  becomes  thickened,  softened,  and  the  glandular 
structures  enlarged.  At  the  end  of  the  first  week  both  Beyer's  patches 
and  solitary  glands,  but  especially  the  latter,  undergo  ulceration.  The 
resulting  sloughing  is  rarely  deep. 

Symptomatology. — The  majority  of  cases  are  of  gradual  onset 
The  initial  symptoms  are  hardly  distinguishable  from  those  of  acute 
dyspeptic  diarrhoea,  consisting  as  they  do  of  increased  frequency  of 
stools  which  contain  lumps  of  casein,  and  are  otherwise  changed  in 
appearance  and  consistence.  They  may  or  may  not  be  odorless.  If  the 
latter,  they  never  have  the  putridity  peculiar  to  the  chronic  form  of  the 
disorder.  The  condition  of  the  child  grows  worse;  mucus  in  large 
quantities  appears  in  the  stools,  and  fever  is  observed.  The  temperature, 
however,  never  attains  the  high  point  reached  in  cholera  infantum.  In 
mild  cases  it  may  be  present  only  in  portions  of  the  twenty-four  hours. 
With  further  progress  the  stools  become  still  more  frequent,  and,  in 
addition  to  mucus  and  fsecal  matter,  contain  streaks  of  blood,  and  are 
associated  with  abdominal  pain  and  flatulence. 

Vomiting  may  be  present, 'but,  as  one  can  readily  judge  from  the 
site  of  the  lesions,  it  is  not  likely  to  be  a  prominent  feature  of  the  dis- 
ease. In  protracted  cases,  those  in  which  gastro-intestinal  fermentation 
is  considerable,  it  may  become  a  source  of  much  concern. 

Flatulence  may  or  may  not  cause  abdominal  distention.  The 
abdominal  pain  is  either  colicky  or  it  may  be  manifested  as  slight  sore- 
ness along  the  line  of  the  colon. 

The  stools  are  generally  irritating  in  character,  as  exhibited  by 
the  erythema  of  the  buttocks  which  they  produce  in  so  many  cases. 
There  can  be  no  doubt  that  ofttimes  the  severe  ileo-colic  irritation  is  a 
secondary  condition  arising  from  the  local  action  of  the  intestinal 
contents. 

The  general  nutrition  of  the  child  suffers  greatly,  and  it  emaciates 
rapidly.  Boils  may  appear  in  different  parts  of  the  body.  Enlargement 
of  lymphatic  glands  is  sometimes  observed.  Various  forms  of  ulcera- 
tion of  the  mouth  add  to  the  sufferings  and  still  further  complicate  the 
problem  of  feeding  the  patient.  Pulmonary  and  renal  complications 
occur  in  some  cases. 

Diagnosis. — From  acute  dyspeptic  diarrhoea,  entero-colitis  is  to  be 
differentiated  by  the  duration  of  the  disease,  the  large  quantity  of  mucus 
appearing  in  the  stools,  and  the  fever;  from  cholera  infantum,  by  its 
comparatively  slow  onset,  absence  of  any  great  degree  of  vomiting,  or  of 
coUapsic  symptoms,  and  the  fsecal  and  mucoid  constituents  of  its  stock 
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]hx>gn08i8. — Acute  entero-colitis  is  a  serious  disorder,  although  the 
prospects  of  recovery  are  most  excellent  under  proper  treatment.  The 
disease  ranges  in  duration  from  three  or  four  days  to  as  many  weeks. 
Some  cases  pass  through  the  acute  stage  successfully  and  then  become 
chronic.  In  those  ending  favorably  great  care  is  required  lest  some 
indiscretion  gives  rise  to  a  relapse.  Danger  in  any  given  case  is  in  pro- 
portion to  the  frequency  of  the  stools,  the  quantity  of  mucus  and  blood 
they  contain,  the  heat  of  the  weather,  the  age  of  the  patient,  and  the 
degree  of  carelessness  in  carrying  out  details  of  treatment. 

TREATMENT  OP  ENTERO-OOLmS  AND  CHOLERA 

INFANTUM. 

The  preventive  treatment  of  these  aflfections  consists  in  attention  to 
all  details  of  infant  hygiene  and  the  use  of  milk  free  from  bacterial  con- 
tamination. Inasmuch  as  one  can  never  be  certain  during  the  hot  sea- 
son that  cow's  milk  is  pure,  i.  e.,  non-toxic,  a  sense  of  security  can  only 
be  attained  by  the  use  of  sterilized  milk,  the  process  of  sterilization  aflford- 
ing  at  least  partial  protection.  Any  other  article  of  food  employed  should 
be  sterilized,  also  all  of  the  water  employed. 

Contaminated  milk  entering  so  largely  into  the  etiology  of  the 
aflTection,  and  the  introduction  of  any  additional  quantity  of  that  fluid 
into  the  digestive  tract  only  furnishing  additional  material  for  fermen- 
tation, the  first  essential  in  the  treatment  is  to  stop  all  milk  preparations. 
In  cholera  infantum  and  acute  entero-colitis  it  is  necessary  to  give  the 
organs  entire  rest  for  from  twelve  to  twenty-four  hours,  which  period  of 
fasting  may  be  followed  by  the  use  of  whey  prepared  from  sterilized 
milk,  and  given  at  first  in  small  quantities.  In  the  chronic  diarrhoea, 
albumin- water,  barley-water  and  light  broths  may  be  given.  (See  page 
623.)  Cholera  infantum  and  acute  entero-colitis  being  dependent  upon 
an  irritant  poison  within  the  gastro-intestinal  canal,  the  effects  of  that 
poison  should  be  negatived  as  soon  as  possible  by  its  removal.  This  is 
to  be  done  by  washing  out  the  stomach  and  by  irrigation  of  the  colon. 
For  washing  the  stomach,  no  instrument  is  better  than  a  soft  rubber 
catheter  used  as  a  stomach  tube.  The  clearing  out  of  the  large  intes- 
tines requires  very  thorough  attention.  Boiled  water,  with  or  without 
castile  soap,  and  in  large  quantities,  may  be  used.  The  irrigations 
should  be  continued  until  the  return  flow  of  water  is  absolutely  clear. 
These  procedures  should  be  repeated  on  the  return  of  any  degree  of 
vomiting  or  purging.  The  only  objection  to  be  offered  against  them  is 
their  severity,  and  this  is  largely  imaginary ;  still,  they  can  scarcely 
cause  as  much  suffiBring  as  do  the  symptoms  they  are  intended  to 
alleviate. 

The  child  should  in  all  cases  be  kept  cool,  but  free  from  chilling. 
When  its  strength  will  permit  of  such  a  course,  removal  to  a  cool  place  or 
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a  short  trip  on  the  water  should  be  ordered.    Cool  sponging  with  gentle 
friction  adds  greatly  to  the  chances  of  recovery. 

The  return  to  milk  as  an  article  of  diet  should  be  made  with  the 
greatest  care.  As  a  rule  it  is  best  to  keep  to  the  use  of  broths  or  starchy 
foods  for  several  days. 

Arsenicum  is  useful  in  all  varieties  of  infantile  diarrhoea,  but  is  espe- 
cially important  as  a  remedy  in  cholera  infantum,  possessing  in  its  symp- 
tomatology serous  stools,  violent  vomiting  and  purging,  intense  thirst, 
restlessness  and  other  general  symptoms  present  in  typical  cases,  and 
terminating  in  collapse.  The  arsenite  of  copper  is  also  of  first  importance 
in  these  cases,  the  nervous  symptoms  and  crampy  pains  being  prominent 
features  when  it  is  indicated.  It  is  an  excellent  remedy  to  begin  the 
treatment  of  painful  cases  with  sudden  onset,  if  some  other  remedy  is 
not  clearly  demanded.  The  second  or  third  decimal  trituration 
should  be  used.  Veratrum  album  and  camphor,  both  valuable  rem- 
edies in  cholera  Asiatica,  are  also  sometimes  useful  in  cholera  infantum, 
the  former  when  the  patient  is  bathed  in  a  cold  sweat,  has  violent 
pain  or  the  pain  has  ceased,  and  the  latter  in  the  stage  of  pronounced 
collapse.  I  have  observed  remarkable  results  from  zincum  metaUicum  and 
from  the  cyanide  of  zinc  in  the  stage  of  collapse,  after  cessation  of  the 
stools  and  of  vomiting,  with  a  cold,  dry  surface,  sunken  features,  open 
eyes,  subnormal  temperature,  and  little  response  to  external  stimuli,  even 
to  flies  crawling  over  the  face  and  cornece.  This  is  a  picture  of  a  bad 
condition,  but  recovery  has  taken  place  under  these  circumstances  from 
the  sixth  trituration  and  without  the  aid  of  other  remedies  or  measures. 
Secale  may  be  given  where  the  prostration  is  great,  the  surface  shrivelled, 
and  although  it  feels  cool  to  the  hand,  the  patient  will  not  remain 
covered.  Hydrocyanic  acid  is  another  remedy  applicable  to  cases  in 
extremity,  being  called  for  when  paresis  of  the  digestive  tube  causes 
fluids  to  roll  audibly  downward.  When  this  symptom  is  present  vomit- 
ing and  purging  have  generally  ceased,  the  surface  is  cool,  the  pul^ 
feeble  and  convulsions  may  appear.  Of  the  officinal  dilute  acid  ten 
drops  should  be  added  to  four  ounces  of  water,  of  which  teaspoonful  doses 
should  be  frequently  repeated. 

Turning  to  remedies  suited  to  cases  without  choleraic  symptoms,  it 
may  be  stated  that  aconUcy  belladonna,  bryonia,  ferrum  pfiosphoricum,  and 
other  remedies  which  antagonize  the  frank  inflammatory  process,  may 
be  useful  in  cases  of  this  type  when  attended  by  a  marked  degree  of  fever 
in  the  early  stage.  Aconite  is  seldom  useful  after  the  first  day  or  two, 
and  then  when  the  child  is  restless,  has  high  fever,  a  great  deal  of  thirst, 
hot,  dry  skin,  etc. ;  belladonna  when  there  are  griping,  greenish  stools 
containing  bloody  mucus,  some  tenesmus,  active  fever,  hot  head,  flushed 
face  and  drowsiness,  but  easily  startled.  It  is  a  useful  remedy  for 
cases  opening  with  convulsions.    Fertum  phosphoricum  is  admirable  for 
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catarrhal  children  who  develop  entero-colitis.  Fever  is  marked,  the 
patient  is  quiet,  perhaps  inclined  to  be  drowsy,  there  is  not  much  stomach 
irritability  or  tenesmus,  but  the  stools  are  slimy  and  contain  streaks  of 
bright  blood. 

If  the  early  inflammatory  symptoms  diminish,  but  the  stools  con- 
tinue with  griping  pains,  a  good  deal  of  mucus,  perhaps  blood,  and 
tenesmus,  it  is  best  to  give  mercuriua  didcis  in  the  second  decimal  tritura- 
tion every  hour,  which  remedy  will  firequently  bring  about  a  marked 
change  within  twenty-four  hours  and  may  frequently  be  followed  by  a 
few  doses  of  9uiphurt  which  often  proves  to  be  all  the  medicine  required. 
If  results  are  not  so  favorable  any  one  of  the  following  medicines  may  be 
considered. 

Aniimanium  crudum  for  general  gastro-intestinal  catarrh,  the  gastric 
symptoms  being  most  prominent.  There  is  a  white  tongue,  much  vomit- 
ing and  less  purging.     It  is  suited  to  exceedingly  irritable  children. 

Orotan  tig.  is  a  remedy  of  the  highest  order  in  these  cases.  I  have 
repeatedly  observed  prompt  results  after  the  failure  of  arsenic,  which 
we  often  administer  when  the  former  medicine  should  be  given.  The 
stools  are  profuse,  watery,  yellowish  and  ejected  suddenly  and  with  force. 
There  is  aggravation  after  both  food  and  drink. 

OantJiaria.  Cantharis  is  indicated  in  serious  cases  presenting  marked 
changes  in  the  mucous  membrane,  consequently  the  stools  are  like  scrap- 
ings of  the  intestines  and  may  contain  blood.  There  may  be  urinary 
symptoms  and  burning  at  the  anus  (if  the  patient  is  old  enough  to  com- 
plain).   The  features  are  sunken  and  the  patient  intensely  prostrated. 

Ipecac,  is  useful  in  the  first  few  days;  i.  «.,  before  marked  tissue 
changes  have  occurred.  Vomiting,  severe  colic  below  the  umbilicus, 
and  green  or  fermented  stools  are  the  important  indications. 

Iris.  Although  this  remedy  enjoys  considerable  reputation  in  the 
treatment  of  cholera  infantum,  it  seems  to  be  better  adapted  to  entero- 
colitis, suiting  cases  which  come  on  in  hot  weather  and  characterized  by 
violent  vomiting  and  purging,  the  vomited  matters  consisting  of  food 
and  bile.  The  presence  of  bile  is  an  important  indication.  There  is  a 
marked  aggravation  towards  morning. 

Podophyllum,  like  the  former  medicine,  seems  to  be  adapted  less  to 
cholera  infantum  than  to  entero-colitis.  The  stools  are  remarkable  for 
their  changeable  appearance,  although  my  personal  experience  leads  me 
to  state  that  the  characteristic  stool  consists  of  greenish  or  yellowish, 
thin,  even  watery  matter,  with  aggravation  in  the  morning.  Prolapsus 
ani  is  a  common  attendant  of  these  cases. 

For  the  treatment  of  persisting  cases  of  entero-colitis  some  sugges- 
tions may  be  gained  from  the  article  on  chronic  diarrhoea. 
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ENTERALQIA. 

Nomenclature. — Enterodynia  and  colic  are  generally  regarded  as 
synonymous  with  enteralgia.  However  true  this  may  be  as  a  clinical  fact, 
these  terms  certainly  have  etymological  diflFerences,  which,  however,  can- 
not be  recognized  in  practice.  We  must  admit  theoretically  the  possible 
existence  of  a  pure  neuralgia  of  the  intestine,  but  examination  of  nearly 
all  cases  likely  to  prove  such  show  the  pain  to  be  dependent  upon  causes 
to  be  enumerated. 

Definition. — The  ordinary  definition  of  enteralgia — neuralgia  of  the 
bowels — fails  to  cover  the  class  of  cases  usually  included  under  this  titla 
Clinically,  enteralgia  is  intestinal  pain  occurring  independently  of  any 
local  changes  in  the  intestines,  inflammatory  or  otherwise,  arising  usually 
from  local  or  reflex  irritation  in  persons  who  are  abnormally  susceptible 
to  such  agencies. 

Etiology. — The  causes  of  enteralgia  are  general,  local  and  central. 
Of  the  first  named,  two  stand  forth  with  especial  prominence,  the  neu- 
rotic and  gouty  diatheses.  The  disease  is  by  no  means  uncommon  in  hys- 
terical and  neurasthenic  individuals,  especially  under  the  influence  of 
exciting  causes  acting  directly  upon  the  nervous  system,  including 
among  these  violent  emotions,  prolonged  anxiety,  excessive  mental  labor, 
etc.  In  most  of  these  cases  the  pain  seems  to  originate  in  an  abnormal 
excitability  of  the  sensory  nerves  of  the  intestines  without  the  interven- 
tion of  an  unusual  exciting  cause.  Enteralgia  is  often  observed  as  a 
manifestation  of  gout.  Succeeding  the  intestinal  pain,  the  articular  phe- 
nomena of  that  disease  may  develop,  or  arthritic  and  neuralgic  phenom- 
ena may  alternate.  Potain  assumes  that  gout  is  a  very  common  cause, 
and  speaks  of  enteralgia  as  a  '^  neurosis  of  arthritic  origin."  Some 
cases  are  strictly  rheumatic  and  occur  as  the  result  of  exposure  to  wet  or 
cold. 

The  local  causes  are  found  in  irritation  of  the  intestines  by  their 
contents.  The  offending  substances  may  consist  of  improper  food,  im- 
perfectly digested  products  of  disordered  digestion,  accumulations  of 
flatus,  or  foreign  bodies  in  the  bowels.  Among  the  latter  are  gall-stones, 
enteroliths,  intestinal  parasites  of  great  variety,  seeds  and  stones  of  fruits, 
and  fsecal  impactions.  Some  patients  experience  severe  paroxysms  of 
enteralgia  because  of  an  idiosyncrasy  towards  certain  articles  of  diet 
which  are  without  deleterious  effects  in  the  majority  of  cases.  Among 
such  articles  are  to  be  enumerated  shell-fish,  veal,  ice-water,  strawberries 
and  ice-cream. 

Many  abdominal  diseases  acting  reflexly  produce  severe  paroxysms 
of  intestinal  pain.  The  organs  most  likely  to  exhibit  offense  in  this 
direction  are  the  liver,  kidneys,  spleen,  piancreas,  uterjis  and  ovaries. 

"  Central  causes "  embrace  diseases  of  the  brain  and  spinal  cord. 
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The  lightning  pains  of  ataxia  sometimes  involve  the  intestines,  as  they 
do  the  stomach,  producing  gastric  crises,  and  spinal  caries  is  a  source  of 
many  obscure  cases  of  enteralgia.  Hypochondriasis  is  associated  with 
many  cases. 

Ansemia,  and  poisons  like  lead,  arsenic  and  copper  are  responsible 
for  some  cases. 

Symptomatology. — The  essential  symptom  of  enteralgia  is  a 
severe  abdominal  pain  centering  about  the  umbilicus  and  radiating 
thence  in  any  or  all  directions.  It  may  come  on  suddenly  or  gradually, 
generally  the  former,  and  is  not  infrequently  preceded  by  loud  rumbling 
of  gases  within  the  intestines.  The  pain  itself  may  be  either  dull  or 
severe.  When  the  suflfering  is  intense,  the  patient  is  thrown  into  a  pro- 
fuse sweat,  which  may  be  either  cold  or  hot ;  the  face  exhibits  a  pale, 
anxious  appearance.  Relief  from  pain  is  generally  secured  by  flexing 
the  thighs  on  the  abdomen  and  exerting  firm  pressure  over  the  painful 
area.  In  some  cases  the  opposite  condition  obtains,  pressure  either 
firm  or  light,  increasing  the  suflfering.  The  duration  of  the  paroxysms 
is  variable.  As  a  rule  the  more  severe  the  pain,  the  sooner  will  the 
attack  be  over.  As  to  the  frequency  of  repetition,  this  will  likewise  be 
most  variable.  In  some,  attacks  come  on  after  any  exposure  to  one  of 
the  exciting  causes  already  enumerated ;  in  others  they  recur  periodi- 
cally under  the  influence  of  some  constitutional  cause,  as  the  neurotic 
and  gouty  diatheses. 

Inspection  of  the  abdomen  may  show  either  distention  or  retrac- 
tion. The  accumulations  of  flatus  passing  through  the  intestinal  tract 
excite  exaggerated  peristaltic  movements  which  are  often  visible  through 
the  abdominal  walls. 

Concomitant  symptoms  arise  reflexly  in  many  cases,  and  consist  of 
hiccough,  vomiting,  strangury,  priapism,  retraction  of  the  testicles, 
vertigo,  fainting,  and  it  is  said,  even  convulsions. 

Diagnosis. — ^The  diagnosis  of  enteralgia  includes  the  determination 
of  two  points,  the  diflferentiation  of  this  afifection  from  those  which 
simulate  it  more  or  less  closely,  and  the  discovery  of  the  cause  to  which 
the  paroxysms  are  due.  From  enteritis  it  is  diflferentiated  by  the  usual 
relief  of  pain  on  pressure,  the  absence  of  fever,  the  suddenness  of  the 
attack,  and  the  freedom  from  pain  between  paroxysms ;  from  intestinal 
obstruction  by  the  stercoraceous  vomiting,  obstinate  constipation,  and 
the  localized  pain  and  tenderness  of  that  aflTection  ;  from  rheumatism  of 
the  abdominal  muscles,  by  the  superficial  pains,  the  aggravation  in  damp 
weather,  the  non-paroxysmal  character  of  the  pain,  and  the  aggravation 
on  movement,  which  marks  the  latter  aflTection. 

Enteralgia  from  indigestible  food  is  nearly  always  preceded  by 
symptoms  which  point  to  disturbances  of  the  stomach.  When  due  to 
accumulation  of  faeces,  physical  examination  sometimes  reveals  the  pres- 
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ence  of  that  condition,  and  there  is  a  history  of  constipatioi 
algia  from  worms  can  only  be  diagnosticated  on  the  discove 
parasites  in  the  stools.  Gouty  cases  are  detected  especially  by  1 
and  personal  history  of  the  patient,  the  occurrence  of  seizun 
any  antecedent  indiscretion  in  diet,  and  the  subsequent  repb 
the  abdominal  pain  by  gouty  involvement  of  the  joints. 
cases  are  accompanied  by  superficial  bypersesthesia,  which 
appear,  or  at  least  is  not  aggravated  by  deep  firm  pressure.  ' 
there  are  the  characteristic  hysterical  symptoms,  emotional  tem 
globus  hystericus,  etc. 

Prognosis. — The  prognosis  of  enteralgia  is  favorable.  1 
plicated  case  ends  fatally.  Recovery  from  the  tendency  to  tl 
is  nearly  always  possible  on  discovery  and  removal  of  the  cam 

Treatment. — The  management  of  a  case  of  enteralgia 
indications  is  to  be  conducted  on  the  ordinary  principles  of  hy 
according  to  the  advice  given  elsewhere  in  this  w^ork,in  sectior 
to  the  special  consideration  of  the  etiological  conditions,  "^ 
hysteria,  rheumatism,  constipation,  etc.  During  the  attack  th( 
of  cases  do  very  well  under  applications  of  dry  or  moist  hea 
administration  of  a  syraptomatically  indicated  remedy.  Hot 
of  decided  benefit  and  may  make  the  use  of  a  narcotic  un 
The  bowels  should  be  moved  by  means  of  a  large  hot  injectioi 
times  the  suflFering  is  so  intense,  and  exerts,  moreover,  suet 
effect  on  the  patients  general  condition,  that  the  inhalation 
chloroform,  or  the  hypodermatic  administration  of  from  one- 
one-quarter  of  a  grain  of  morphia  becomes  a  positive  necessi 
absence  of  relief  from  less  heroic  measures,  but  the  importance  ir 
of  neuralgia  of  avoiding  the  repeated  use  of  opiates,  cann 
frequently  reiterated. 

The  remedy  best  adapted  to  the  majority  of  cases,  L  c,  th 
responding  most  closely  to  the  characteristic  clinical  picture  of  € 
is  colocy7ith.  The  pains  fijid  marked  relief  from  pressure  and 
double.  This  remedy  is  adapted  to  rheumatic,  gouty  and  neur 
In  enteralgias  dependent  upon  disordered  digestion  nxix  vom 
most  important  remedy.  Associated  with  the  pains  are  the  cha 
gastric  symptoms  of  that  remedy,  together  with  accumulations 
which  by  pressure  cau^  shortness  of  breathing.  The  bowels 
stipated  and  there  is  ineflfectual  urging  to  stool.  If  hsemorr 
present  nux  is  indicated  still  more  strongly.  In  enfeebled  neu 
sons  one-grain  tablets  of  strychnine  2x,  repeated  four  times  daily 
serviceable.  Belladonna  is  suited  to  cases  dependent  upon  accui 
of  flatus,  mainly  in  the  colon,  the  symptom  in  the  materi 
reading  "transverse  colon  stands  out  like  a  pad.''  It  is  mc 
able  for  pain  of  a  typically  neuralgic  character,  involving  tl 
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parts  of  the  abdomen  and  characterized  by  rapid  onset  and  departure  of 
the  pain.     ArsenUe  of  copper  has  proven  of  first  importance  for  attacks 
excited  by  imprudent  eating,  after  shell-fish,  or  when  there  was  excessive 
peristalsis  apparent.  ChamomiUa  is  also  adapted  to  flatulent  cases,  espe- 
cially in  children.    The  painq  have  the  same  general  characteristics  as 
those  calling  for  colocynth,  but  they  are  associated  with  hot  sweat,  irrita- 
bility and  flushed  cheeks.  Lycopodium  is  applicable  to  flatulent  colic  occur- 
ring in  lithsemic  constitutions.    Rheumatic  cases  find  useful  remedies  in 
veraJtrwn  cdbum  and  rhiu  tax.    Both  of  these  drugs  have  the  colocynth 
characteristic,  viz.,  relief  from  bending  double ;  both  also  have  relief  from 
moving  about;  in  the  veratrum  case  the  patient  is  bathed  in  a  cold 
sweat.     AconUe  and  dulcamara  are  adapted  to  rheumatic  cases  caused  by 
exposure  to  -wet,  cold  weather.   Plumbum  is  valuable  especially  in  chronic 
cases  of  enteralgia  with  obstinate  constipation,  scanty  urine  and  marked 
retraction   of  the  abdomen.    It  is  not  excluded  from  the  treatment  of 
acute  cases,  however.    One  must  make  sure  that  these  cases  are  not  due  to 
the  action  of  lead ;  if  they  are,  opium  is  useful.    Most  of  the  remedies 
indicated  during  the  attacks  exert  a   permanently  curative  action  if 
administered  during  the  interparoxysmal  period. 

The  position  of  dioscorea  has  been  in  doubt,  but  there  is  evidence 
that  it  is  of  value  in  true  enteralgia. 

Arsenic  is  effective  in  some  chronic  cases  dependent  upon  diathetic 
conditions  or  malaria;  or  in  ansemic,  neurotic  individuals.  Acute 
attacks  dependent  upon  taking  cold  articles  are  said  also  to  be  combated 
by  this  remedy. 

INTESTINAL  CANCER. 

Etiology. — Cancer  of  the  intestines  is  a  very  rare  disease,  constitut- 
ing, according  to  different  statistics,  from  four  to  eight  per  cent,  of  all 
cases  ol  malignant  growths.    These  figures  include  cancer  of  the  rectum, 
which  is  more  frequently  encountered  than  cancer  of  all  other  portions 
of  the  intestinal  tract  collectively.    The  disease  occurs  nearly  always  in 
persons  at  or  beyond  middle  life,  though  children  are  not  exempt.    He- 
redity has  been  assigned  as  a  cause,  but  does  not  seem  to  receive  the  sup- 
port of  clinical  facts.    Local  irritation  apparently  has  an  important 
bearing  in  the  production  of  the  disease,  as  indicated  by  the  special  fre- 
quency with  which  the  malignant  process  invades  the  flexures.    The 
influence  of  mechanical  irritation  in  the  production  of  cancer  is  further 
exhibited  in  those  cases  in  which  the  disease  starts  in  old  cicatrices,  as 
instanced  in  Waldeyer's  case,  in  which  one  year  after  an  ovariotomy  the 
portion  of  the  intestines  which  had  become  attached  to  the  pedicle,  be- 
came cancerous. 

Pathology  and  Morbid  Anatomy.— The  pathology  and  morbid 
anatomy  of  cancer  of  the  intestines  is  essentially  the  same  as  that  of  this 
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disease  when  it  involves  the  stomach.     The  principal  varietic 
rhous,  encephaloid,  colloid  and  cylindrical-celled  epithelioma, 
intestine  is  involved  with  far  greater  frequency  than  is  the 
the  disease  is  especially  apt  to  attack  the  sigmoid  flexure.    Ca 
small  intestine  is  particularly  apt  to  involve  the  duodenum. 

Intestinal  cancer  is  nearly  always  a  primary  disease, 
growths  being  comparatively  rare.  Sometimes  it  occurs  by  e: 
the  disease  from  contiguous  viscera.  The  morbid  growth  bej 
mucous  membrane,  whence  it  extends  in  depth  and  area  until 
all  the  coats  and  the  entire  circumference  of  the  bowel.  Rea 
stage  it  causes  a  narrowing  of  the  intestinal  lumen  and  becom 
of  intestinal  obstruction.  Ulceration  sooner  or  later  takes  pla( 
times  perforation  follows,  the  result  varying  according  to  the 
thus  invaded.  ^H 

Symptomatology. — Cancer  of  the  intestines  has  now! 
symptomatology.  Some  cases  go  on  for  a  long  time  without  a 
tions  of  the  serious  trouble  impending.  Probably  the  first  sy 
any  note  is  localized  pain,  which  is  very  persistent,  or  again 
may  be  of  a  vague  character,  but  exhibiting  a  tendency  to  a  : 
intensity  at  a  particular  spot.  Irregularity  of  the  bowels  is 
important  feature.  Constipation  is  the  usual  condition,  due  n 
the  narrowing  of  the  intestinal  lumen  by  the  tumor,  but  al 
paresis  of  the  muscular  coat  by  the  annular  growth.  Irritat 
bowel  by  the  growth  sometimes  produces  diarrhoea,  which  alten 
the  constipation.  In  advanced  cases  the  appearance  of  the  st 
important  information.  They  are  found  to  contain  blood,  p 
fluid  possessed  of  a  highly  gangrenous  odor.  The  faecal  masse 
altered  in  shape  owing  to  the  narrowed  passage  through  whicl: 
obliged  to  pass.  Thus  they  are  discharged  as  small  round  b 
ribbon-like  bands,  changes  which  are  especially  apt  to  occur  i 
of  cancer  of  the  rectum. 

After  the  disease  has  continued  for  aw^hile,  its  constitutioi 
are  asserted.  The  patient  assumes  a  cachectic  appearance  and 
rapidly.  By  this  time,  too,  physical  examination  nearly  alwa; 
us  to  discover  the  presence  of  a  tumor,  the  characteristics  of  w 
according  to  circumstances.  Thus  it  may  be  either  fixed  or 
according  to  the  portion  of  the  intestine  involved.  Occurri 
colon  or  small  intestine  it  is  especially  movable.  Leube  ass 
"  a  frequent  change  in  the  position  of  the  tumor  and  in  the  di 
with  which  it  can  be  felt  in  consequence  of  the  shifting  of  the 
convolutions  over  each  .other,  a  temporary  accumulation  of  fa 
"  is  to  a  certain  degree  characteristic  of  intestinal  cancer."  1 
the  tumor  as  observed  during  life  is  much  greater  than  its  actu 
sions,  because  of  the  accumulation  of  faeces  above  its  site.    V 
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indeed,  in  order  to  correctly  appreciate  the  physical  condition,  it  is 
necessary  to  thoroughly  empty  the  bowels.  The  cancerous  tumor  is 
sensitive ;  it  does  not  indent  on  pressure,  and  on  percussion  it  gives  a 
dull  tympanitic  sound. 

Diagnosis. — Two  questions  are  involved  in  the  diagnosis  of  intes- 
tinal cancer,  the  recognition  of  the  existence  of  the  growth  and  the 
determination  of  its  location.  Both  of  these  are  very  uncertain  clinical 
problems.  The  existence  of  the  cancer  can  only  be  determined  with 
certainty  when  it  has  advanced  to  the  stage  at  which  localized  pain, 
intestinal  obstruction,  irregularity  of  the  bowels,  cachexia  and  a  palpable 
tumor,  are  all  present. 

Cancer  of  the  duodenum  simulates  very  closely  malignant  disease  of 
the  pylorus ;  in  fact,  when  the  growth  involves  the  upper  portion  of  the 
duodenum  a  diflTerentiation  during  life  may  be  impossible.  Involving 
the  lower  portion,  the  interference  with  the  function  of  the  bile  and  pan- 
creatic ducts  is  manifested  clinically  by  jaundice  and  the  presence  of 
undigested  fat  in  the  stools. 

The  lower  the  portion  of  the  intestinal  tract  involved,  the  more 
likely  are  constipation  and  tympanites  to  be  observed. 

Cancer  of  the  small  intestine,  and  to  a  less  degree  of  the  colon,  is 
characterized  by  the  remarkable  mobility  of  the  tumor. 

Cancer  of  the  sigmoid  flexure  is  often  attended  by  oedema  of  the 
left  lower  extremity  from  the  pressure  of  the  tumor  on  the  large  veins 
supplying  that  member.  The  stools  are  often  scanty  and  slightly  fsecal 
in  character,  horribly  offensive  in  odor,  and  containing  blood  and  pus. 

In  cancer  of  the  rectum  local  examination  reveals  the  presence  of 
the  tumor.  Constipation  is  obstinate.  Every  movement  is  attended  by 
intense  local  pain.  The  stools  are  flattened  and  ribbon-like  in  many 
cases.  Sometimes  there  is  more  or  less  constant  oozing  of  a  sanious  fluid 
from  the  anus. 

Portions  of  the  intestinal  growth  may  be  discharged  in  the  stools. 
The  microscopical  examination  of  such  particles  renders  it  possible  to 
make  a  positive  diagnosis. 

Prognosis. — The  prognosis  of  cancer  of  the  intestines  is  absolutely 
unfavorable,  death  resulting  in  from  six  months  to  three  years  after  the 
onset  of  the  disease.  The  fatal  issue  is  brought  about,  as  a  rule,  by 
exhaustion,  occasionally,  however,  ulceration  ,and  perforation  lead  to 
secondary  states,  as  peritonitis,  thrombosis,  embolism,  or  pyaemia,  which 
speedily  bring  about  a  disastrous  termination.  Accidental  circumstances 
sometimes  intervene  to  bring  about  a  temporary  improvement.  Thus  two 
portions  of  intestine  between  which  the  tumor  is  situated  may  become 
adherent  and  perforate,  establishing  in  this  manner  a  free  passage  for  the 
intestinal  contents.  In  some  cases  portions  of  the  tumor  ulcerate  and 
slough  off,  and  again  the  passage  is  clear ;  and  in  still  other  cases  the 
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advancement  of  the  disease  in  the  direction  of  the  external  sur 
leads  to  the  production  of  an  artificial  anus  through  which  fsecal  o 
ters  are  readily  expelled. 

Treatment. — Therapeutic  measur^  designed  to  relieve  suffering 
all  that  can  be  adopted.  Severe  pain  will  call  for  the  use  of  morph 
Obstinate  constipation  is  to  be  relieved  by  the  use  of  enemata.  The  d 
should  be  of  a  character  that  leaves  but  little  feecal  residue.  If  1 
tumor  is  situated  in  the  small  intestines  rectal  alimentation  affords 
most  excellent  means  of  nourishing  the  patient,  and  of  lessening  their 
tation  of  the  growth.  When  the  tumor  is  in  the  sigmoid  flexure  or  t 
rectum,  daily  douching  of  the  lower  bowel  for  purposes  of  cleanliness 
necessary.    Cancer  of  the  rectum  permits  of  excision  in  many  instance 

Remedies  which  have  been  found  of  most  value  in  mitigating  tl 
symptoms  of  cancer  generally  have  been  commented  upon  in  varioi 
sections,  notably  in  the  article  on  cancer  of  the  stomach.  Reference  mn 
also  be  made  to  the  articles  treating  of  constipation  and  diarrhoea. 

INTESTINAL  HEMORRHAGE. 

Intestinal  hsemorrhage,  also  called  enterorrhagia,  is  but  a  symptoi] 
of  a  great  variety  of  morbid  conditions,  most  of  which  will  be  found  full; 
described  in  other  sections  of  this  work.  Sometimes  it  occurs  so  unexpect 
edly,  assumes  so  alarming  a  character, and  demands  such  prompt  measure 
for  its  relief,  that  the  needs  of  the  practical  physician  require  a  sectior 
devoted  to  its  consideration. 

Xitiology  and  Pathology. — ^The  pathological  causes  leading  up  tc 
intestinal  hsemorrhage  include  (1)  abnormal  contents  of  the  bowels,  (2/ 
diseases  of  the  intestinal  bloodvessels,  (3)  diseases  of  the  intestinal  walls, 
(4)  systemic  affections  producing  marked  alterations  in  the  composition 
of  the  blood,  and  (5)  diseases  of  various  viscera  leading  to  irregular  dis- 
tribution or  marked  increase  of  blood  pressure.    Among  the  abnormal 
contents  of  the  bowels  must  be  mentioned  impacted  fceces,  which  by  the 
local  irritation  excited  may  readily,  in  the  predisposed,  lead  to  a  vascu- 
lar tear  or  rupture.     Foreign  bodies  swallowed,  especially  those  possessed 
of  sharp  outlines,  as  fishbones,  pieces  of  oyster-shell,  false  teeth  and  other 
articles  too  numerous  to  mention  in  detail,  have  a  like  dangerous  effect 
A  rare  cause  is  intestinal  parasites,  especially  the  anchylostomum  duode 
nale.  Owing  to  the  infrequency  with  which  these,  as  well  as  other  excit- 
ing causes  produce  haemorrhage  from  the  bowels,  it  would  seem  necessary 
that  degeneration  of  the  vascular  walls  is  requisite  to  make  them  opera 
tive.    Amyloid  degeneration  and  aneurism  are  here  worthy  of  especial 
mention.    Prominent  among  the  diseases  of  the  intestinal  walls  must 
be  noted  ulcerations,  especially  those  appearing  during  the  course  of 
typhoid  fever,  tuberculosis,  syphilis,  dysentery  and  intestinal  catarrh. 
Haemorrhage   is   also   one   of   the    symptoms    of   malignant  disease. 
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Inasmucb  as  c&ncer  is  situated  in  the  rectum  fer  more  frequently  than 

in  any  other  portion  of  the  intestinal  tract,  hsemorrhage  from  this  cause 

is  asually  readily  diagnosticated.    Intestinal  polypi  in  children  have  a 

marked  hsBraorrhagic  tendency.    Embolism  of  the  mesenteric  vessels,  in 

a  number  of  instances,  has  produced  intestinal  hsemorrhage.    Quite  a 

variety  of  infectious  fevers  have  enterorrhagia  as  one  of  their  symptoms, 

due  nearly  always  to  alterations  in  the  composition  of  the  blood  and 

impaired  nutrition  of  the  vessel  walls,  the  localization  in  the  intestines 

not  being  related  to  local  causes.    Here,  yellow  fever,  variola,  pyssmia, 

erysipelas,  and  typhus  are  deserving  of  especial  mention.    Among  the 

non-infectious    diseases    pernicious    anssmia,    leukaemia,    haemophilia, 

purpura   bsBmorrhagica,  scurvy,  and  acute  fatty  degeneration,  produce 

this  symptom  from  the  same  cause,  the  modus  operandi^  however,  being 

different.     Alterations  in  the  intestinal  blood  pressure  occur  in  diseases 

of  the  kidneys,  liver,  heart,  and  lungs.    In  the  case  of  renal  affections 

they  are  but  part  of  a  general  increase  in  blood  pressure,  and  are  usually 

combined   with  diseased  arteries.     The  influence  of  the  liver  acting 

through  disturbed  portal  circulation  will  be  fully  elaborated  in  speaking 

of  the  afifections  of  that  important  gland.    Diseases  of  the  heart  and 

lungs  are  as  likely  to  disturb  the  intestinal  circulation  as  that  of  other 

portions  of  the  body. 

Symptomatology. — The    recognition  of  intestinal    haemorrhage 
depends  upon  the  appearance  of  blood  in  the  stools.    Prior  to  this  occur- 
rence certain  suggestive  symptoms  are  observed  which  can  only  be  regarded 
as  diagnostic  when  occurring  in  connection  with  the  existence  of  a 
known  cause  of  haemorrhage  from  the  intestines.    The  first  of  these 
symptoms  is  abdominal  pain,  which  may  or  may  not  be  associated  with 
a  feeling  as  of  a  warm  fluid  flowing  into  the  abdomen.    Then  come  the 
characteristic  symptoms  of  haemorrhage  in  general  (if  the  case  be  a 
severe  one),  <.e.,  pallor  of  skin  and  mucous  membranes,  weak  pulse,  tinni- 
tus, dark  spots  before  the  eyes,  and  faintness.    Some  cases  end  fatally  at 
this  stage.    In  others  the  blood  escapes  at  the  anus,  its  appearance 
depending  very  largely  on  the  length  of  intestinal  canal  it  has  had  to 
travel  before  effecting  its  escape.    When  the  haemorrhage  is  high  up 
in  the  small  intestines,  or  has  been  retained  for  a  long  time  in  the 
canal,  it  is  apt  to  be  dark-brown  or  tarry  in  appearance ;  when  from  the 
large  intestine  it  is  pure  and  unaltered,  as  if  from  an  external  wound. 

DiagnoslB. — Ordinarily  the  recognition  of  blood  evacuated  with 
stools  is  an  easy  matter.  Sometimes,  however,  mistakes  are  possible  by 
reason  of  the  patient  having  swallowed  some  dye,  or  taken  a  medicine 
like  iron,  which  discolors  the  stools,  or  by  the  expulsion  of  stools  consisting 
largely  of  bile.  In  all  such  cases,  the  microscopic  and  chemical  tests  for 
blood  mentioned  in  the  chapter  on  the  examination  of  that  fluid  deter- 
mine the  nature  of  the  discharges. 
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It  is  often  possible  to  determine  the  portion  of  the  car 

the  blood  proceeds.  When  it  is  found  simply  on  the  outs: 
fsecal  masses,  there  can  be  no  doubt  of  its  rectal  origin ;  when 
mixed  with  the  stools,  and  of  a  dark  tarry  character,  it  conie 
small  intestines;  when  from  the  duodenum,  there  is  nearly  ab 
ciated  hsematemesis.  The  cause  of  the  haemorrhage  aids  coi 
in  determining  its  location.  Thus,  in  typhoid  fever,  it  is  gene 
the  ileum;  in  dysentery,  from  the  large  intestine.  When< 
blood  is  passed  at  stool  the  rectum  should  be  carefully  exa 
hsemorrhoids,  anal  fissure,  etc.  Purpura  haemorrhagica,  leukf 
pernicious  anaemia  are  recognized  as  causes  by  the  clinical  1 
the  blood,  as  explained  elsewhere. 

Prognosis. — The  prognosis  depends  largely  upon  the  pen 
the  bleeding,  the  quantity  of  blood  lost,  and  the  character  of  th< 
lesions.  Persistent  haemorrhage  from  any  cause  is  always 
matter.  Some  fatal  cases  are  due  to  a  large  loss  before  the  bloo 
externally  and  is  discovered.  Tliat  from  haemorrhoids  can  gei 
controlled  before  any  serious  damage  has  been  produced.  Fc 
information  regarding  the  prognosis  of  haemorrhage,  due  t< 
fever,  and  the  various  affections  which  excite  it,  consult  th 
articles  devoted  to  their  consideration.  ^M 

Treatment.— The  first  element  in  the  treatment  is  absmut 
only  of  a  general  character,  but  of  the  gastro-intestinal  canal  ii 
lar.  It  is  best  to  prohibit  all  food  at  first,  and  later,  when  the 
has  been  controlled,  to  permit  only  cooled  liquids  for  several  c 
quiet  intestinal  peristalsis,  opium  or  morphine  should  be  giv 
injection  of  styptics  is  rarely  efficient,  as  the  lesions  are  oftei 
beyond  their  reach.  Applications  of  ice  are  of  doubtful  value,  for 
effect  of  the  cold  does  not  penetrate  sufficiently  promptly  to  ihel 
besides  being  open  to  the  objection  of  increasing  the  haemor 
stimulating  intestinal  peristalsis.  When  collapse  threatens,  hy 
injections  of  ether  and  transfusion  of  a  normal  salt  solution,  ace 
Northrop^s  method,  are  indicated.  When  arterial  tension  is  higl 
first  centesimal  should  be  given  in  one-drop  doses  every  one  to  thi 
unless  the  physiological  effect  of  the  drug  is  too  great.  The 
ordinarily  efficient  are  ipecacuanha^  terebmihina^  and  hamamdu 
are  adapted  to  cases  not  attended  by  alterations  in  the  compositi 
blood;  ipecac,  when  associated  with  nausea;  /lamame/is,  when  th 
venous,  and  terebmthina^  when  there  is  evidence  of  ulceration,  e 
in  typhoid  fever,  and  in  the  enterorrhagia  of  renal  disease.  I 
disorders,  arsenicum  and  phosphorus  are  the  main  remedies,  anc 
haemorrhage  of  the  acute  infectious  diseases,  croialuSy  sidphuric 
carbo  veg, 

I  have  recently  employed  hydrasiinine  hydrochlorate  with 


Digitized  by 


Qoo^(^ 


INTESTINAL  OBSTRUCTION. 


639 


able  results  in  both  passive  and  active  bleeding,  giving  the  second  decimal 
trituration,  or  one-quarter  to  one-eighth  grain  hypodermatically. 

During  convalescence  the  patient  should  receive  cinchona  in  the 
mother  tincture,  or  ferrum.  At  the  same  time  the  greatest  discretion  re- 
garding the  diet  should  be  exercised,  it  being  unwise  to  permit  an  early 
return  to  solid  food,  and  later  only  by  degrees,  until  all  possibility  of 
relapse  has  passed  by. 

INTESTINAL  OBSTRUCTION. 

Definition. — Intestinal  obstruction  is  a  condition  dependent  upon  a 
variety  of  pathological  states  all  of  which  act  mechanically  to  obstruct 
more  or  less  completely  the  onward  passage  of  faeces  through  the 
intestines. 

Classification. — The  attempts  made  to  systematize  the  study  of  the 
lesions  producing  intestinal  obstruction  have  led  to  a  variety  of  classifi- 
cations, some  with  and  some  without  value.    A  division  into  congenital 
and  acquired  cases  is  simple  enough,  but  lacks  completeness.    The  former 
includes  obstruction  dependent  upon  a  variety  of  deformities,  e.  g.,  imper- 
forate anus,  absence  of  portions  of  the  intestinal  tract,  obstruction  by  the 
formation  of  bands  from  intra-uterine  peritonitis,  etc.,  and  the  latter  a 
number  of  lesions  which   will  be  described  in  succeeding  paragraphs. 
Another  classification  is  based  on  the  structure  whence  the  obstruction 
proceeds,  whether  from  within  or  without  the  canal,  and  still  another  on 
the  character  of  the  pathological  lesions  producing  the  condition.   While 
the  latter  has  the  merit  of  being  the  best  for  clinical  purposes,  the  former 
is  possessed  of   considerable    value,  and    is  presented    herewith    for 
study.     The  obstructing  lesion  may  act  from  within  the  intestinal  lumen, 
from  the  walls  themselves,  or  from  the  surrounding  structures.    The 
conditions  within  the  lumen  producing  obstruction  are  feecal  impactioa, 
enteroliths  and  foreign  bodies;  causes  acting  in  the  walls  are  malforma- 
tions, paralysis  of  the  muscular  coat,  inflammation,  cicatrices  and  tumors; 
from  without  the  walls,  enlarged  viscera,  tumors,  and  displacements. 
Displacements  acting  within  the  walls  include  volvulus  and  intussus- 
ception ;  displacements  from  without,  hernia,  and  the  strangulation  of 
the  gut  by  constricting  bands. 

From  a  strictly  pathological  basis,  intestinal  obstruction  may  be 
studied  as  arising  from  intussusception,  volvulus,  internal  strangulation 
by  constricting  bands,  impaction  of  feeces  and  foreign  bodies,  functional 
obstruction  and  tumors. 

Etiology  and  Pathology. — Intestinal  obstruction  then  arising  from 
A  variety  of  pathological  lesions,  a  study  of  its  etiology  and  pathology 
requires  a  study  of  such  primary  lesions  seriatim. 

Intussusception.  This  condition,  also  known  as  invagination  of 
the  bowels,  is  a  state  in  which  one  portion  of  the  intestines  enters  a 
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contiguous  portion  by  a  peculiar  method  of  folding.  It  is  a  ve 
cause  of  intestinal  obstruction,  especially  in  children.  Fitz 
showed  93  out  of  295  cases  to  be  due  to  this  cause;  and  Leicl 
442  out  of  1,152.  An  examination  of  an  invaginated  portic 
tine  shows  it  to  consist  of  three  layers  so  arranged  that  serous 
comes  in  contact  with  serous  membrane,  and  mucous  meml 
mucous  membrane.  For  convenience  of  study  the  various  pai 
up  the  abnormality  have  received  special  desiguations.  The 
intestine  receiving  the  displaced  part  is  called  the  sheath  or  t] 
cipiens;  it  is  the  most  external  of  all  the  layers.  The  invagina 
called  the  entering  layer  or  the  intussusceptum ;  it  is  the  innen 
The  middle  one  is  called  the  returning  layer.  In  the  formi 
invagination  the  upper  portion  of  the  gut  nearly  always  enters 
Any  increase  in  the  deformity  is  always  at  the  expense  of  the  o 
the  same  point  ever  remaining  the  apex  of  the  intussuscipiens 

In  actual  practice  the  physician  has  to  do  only  with  ir 
tion  producing  obstruction  of  the  bowels ;  but  at  autopsi( 
variety  is  often  found,  one  which  takes  place  during  the  last  h< 
and  wiiich  is  known  as  the  intussusception  of  the  dying.  It  i 
feebly  tumultuous  action  of  the  intestines  during  the  death  str 
produces  no  symptoms.  These  intussusceptions  are  always  sligl 
replaced  with  little  difficulty.  They  are  frequently  multiple,  a 
often  as  otherwise,  the  invaginated  portion  of  intestine  is  the  k 

The  immediate  cause  of  intussusception  is  irregular  peristi 
positively  proved  by  Nothnagers  experimental  investigations, 
regular  action  may  be  due  either  to  spasm  or  paralysis  of  the 
muscularis.  Treves  believes  that  w^hen  once  an  invagination  '. 
place,  the  intussuscipiens  acts  as  a  foreign  body,  irritating  tl 
stimulating  irregular  contractions  to  a  still  greater  degree,  thus  i 
the  lesion.  The  exciting  cause  of  the  irregular  peristalsis  is  n 
determinable.  In  the  majority  of  cases  the  obstruction  seem 
idiopathically,  so  to  speak.  On  the  other  hand  a  respectable  m 
cases  gives  a  history  of  diarrhoea,  enteritis,  exposure  to  cold,  inj 
a  variety  of  acute  ailments. 

In  the  majority  of  cases  only  one  intusstisception  ocd 
tionally  only  are  they  multiple.  An  important  atypical  varie 
in  which  the  infolding  of  the  intestinal  walls  is  double,  triple 
these  cases  the  ordinary  intussusception  with  three  layers  forms 
portion  of  the  sheath  undergoes  an  additional  invaginatioi^y 
lesion  comprises  five  layers.  ^M 

Ordinarily  but  a  few  inches  of  intestine  are  involved  n^ 
logical  process,  but  remarkable  exceptions  have  been  noticed,  ( 
in  children,  a  number  of  feet  of  intestine  becoming  telescoped 
bowel  below.     Cases  have  even  occurred  in  which  the  displace! 
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appeared  at  the  anus  and  was  removed  as  a  polypus.  In  one  case  in 
which  this  error  was  made,  the  patient  recovered  not  only  from  the  intes- 
tinal obstruction,  but  also  from  a  chronic  constipation  which  had  tor- 
mented him  for  years. 

According  to  the  seat  of  the  invagination,  intussusception  has  been 

divided  into  ileo-csecal,  when  the  ileo-cffical  valve  passes  into  the  colon  ; 

ileal,  when  the  ileum  passes  through  the  ileo-c6dcal  valve ;  colic,  when 

one  portion  of  the  colon  passes  into  the  succeeding  portion;  colico-rectal, 

when  colon  and  rectum  are  thus  involved. 

To  the  casual  observer  intussusception  does  not  seem  capable  of 

producing  the  complete  obstruction  which  so  frequently  accompanies  it ; 

and  yet  there  is  a  ready  explanation.    Cases  have  indeed  occurred  where 

this  condition  has  given  rise  to  a  variety  of  abdominal  symptoms,  but 

without  evidence  of  the  slightest  interference  with  the  intestinal  lumen. 

In  the  majority  of  cases  obstruction  follows  promptly,  and  this  is  brought 

about  by  alterations  or  constriction  in  the  calibre  of  the  entering  layer 

by  the  dragging  of  the  mesentery,  by  thickening  of  the  intestinal  coats^ 

by  the  resulting  congestion,  inflammation  and  exudation,  and  the  further 

blocking   of  the   narrowed  passage  by  some  portion  of  the  intestinal 

contents,  which,  under  normal  circumstances,  would  have  been  innocent 

of  harm-doing. 

Early  in  the  history  of  the  case,  invaginations  are,  as  a  rule,  readily 
reduced.     Ere  long,  however,  inflammation  is  set  up,  usually  a  localized 
peritonitis,  producing  adhesions  between  the  peritoneal   folds  of  the 
lesion,  especially  at  the  orifice.    This  new  complication  may  involve 
the  entire  surfaces  of  the  inner  and  middle  layers.    The  older  the  case 
the  more  likely  is  the  displacement  to  be  rendered  irreducible.    Some- 
times the  receiving  layer  undergoes  secondary  changes,  e,  g.,  congestion, 
which  so  increases  its  calibre  as  to  make  its  removal  through  the  orifice  of 
the  receiving  layer  impossible,  and,  in  still  other  cases,  irregular  peri- 
stalsis may  have  so  changed  the  positions  of  the  component  parts  of  the 
intussusception,  as  to  render  reduction  impossible. 

The  aflfected  portion  of  the  bowel  undergoes  still  further  changes 
with  time.  The  nutrient  blood-supply  is  seriously  interfered  with,  the 
tissues  becoming  livid,  or  cyanotic ;  finally,  gangrene  supervenes. 

When  the  intussusception  does  not  completely  obstruct  the  bowel, 
\he  condition  becomes  chronic,  producing  a  variety  of  symptoms  present- 
ing few  characteristic  features,  which  may  continue  over  a  term  of  years. 
Internal  Strangulation.  The  anatomical  factors,  producing  in- 
ternal strangulation,  are,  in  nearly  every  instance,  the  result  of  old 
attacks  of  peritonitis.  They  include  adhesions  of  one  portion  of  the 
bowel  to  another,  or  to  one  of  the  neighboring  viscera,  cords  produced  by 
the  stretching  of  old  adhesions,  strangulation  through  abnormal  attach- 
ment of  Meckers  diverticulum,  of  the  appendix  vermiformis,  or  of  the 
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Fallopian  tubes,  and  strangulation  through  entrance  of  a  portion  of  the 
intestine  into  apertures  in  the  mesentery  and  omentum.  Internal  stranga« 
lation  is  also  a  frequent  source  of  intestinal  obstruction,  the  statistics  of 
Fitz  and  Leichtenstern  assigning  it  a  frequency  of  35  per  cent,  of  all 
cases.  It  occurs  more  frequently  in  males  than  in  females,  and  especially 
in  subjects  between  the  ages  of  twenty  and  forty  years.  The  patients 
often  give  a  history  of  previous  peritonitis,  abdominal  injury,  or  other 
abdominal  disease.  The  interval  elapsing  between  the  time  of  the  peri- 
tonitis and  the  strangulation  varies  greatly,  the  extremes  reported  being 
five  weeks  and  twenty-one  years ;  the  average  interval  is  three  years. 

The  obstruction  takes  place  by  reason  of  the  constriction  of  a  por- 
tion of  the  intestine,  usually  the  ileum,  by  a  fibrous  band,  free  at  one 
extremity,  which  may  form  a  simple  loop,  or  a  most  complicated  knot 
When  both  ends  of  the  cord  are  attached,  the  bowel  gets  beneath,  and  is 
caught  as  by  a  low  archway.  The  same  mechanism  exists  in  the  case  of 
strangulation  by  normal  structures  abnormally  attached,  as  the  Fallo- 
pian tubes  and  the  appendix.  The  strangulated  intestine  is  deprived  of 
its  blood-supply  and  its  walls  ultimately  become  gangrenous.  Sometimes 
the  constricting  band  undergoes  these  same  changes  in  nutrition  and 
sloughs  off. 

Volvulus.  By  this  term  is  meant  a  twist  or  knot  in  the  bowel. 
It  is  an  infrequent  cause  of  intestinal  obstruction,  comprising,  according 
to  Treves,  about  one-fortieth  of  all  cases,  hernia  excepted.  It  is  more 
frequent  in  men  than  in  women  and  in  persons  between  the  ages  of 
forty  and  sixty  years.  Its  subjects  commonly  give  a  history  of  obstinate 
constipation  over  a  long  term  of  years.  The  twist  or  knot  is  most 
frequently  encountered  in  the  sigmoid  fiexure,  and  next  in  the  csecum. 
The  twisting  of  the  part  takes  place  about  its  mesenteric  axis,  and  the 
portions  of  the  bowel  crossing  each  other  become  strangulated.  The 
twist  is  usually  through  an  arc  of  from  180  to  360  degrees,  but  one  in 
which  the  gut  is  wrapped  about  itself  two  or  even  three  times  is  by  no 
means  improbable.  A  volvulus  thus  formed  has  but  little  tendency  to 
unfold  itself.  The  occluded  portion  of  the  bowel  soon  becomes  dis- 
tended with  gas,  and  its  walls  are  engorged  with  blood,  these  conditions 
tending  strongly  to  fix  the  displacement.  Even  at  an  autopsy,  when  the 
volvulus  is  untwisted  by  the  hand,  it  exhibits  a  marked  tendency  to 
spring  back  immediately  to  its  abnormal  position  unless  the  distention 
be  first  relieved.  Ultimately,  as  in  other  forms  of  intestinal  obstruction, 
peritonitis  supervenes,  adhesions  form,  which  give  the  displacement  still 
firmer  fixity. 

Strictures  and  Tumors.*  Strictures  and  tumors  cause  chronic  Car 
more  frequently  than  they  do  acute  obstruction.  Thus  of  295  cases 
collected  by  Fitz,  there  were  15  arising  from  this  cause,  and  of  these 
but  one  was  of  acute  obstruction.    Strictures  of  the  intestines  are  either 
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congenital  or  acquired,  and  when  the  latter,  are  produced  by  cicatriza- 
tion of  ulcers  or  by  cancerous  infiltration  of  the  walls  of  the  gut.  The 
character  of  ulceration  giving  rise  to  these  cases  is  most  varied ;  thus 
it  may  be  typhoid,  dysenteric,  catarrhal,  peptic,  syphilitic,  or  tuber- 
culous. Sometimes  stricture  occurs  in  a  portion  of  intestine  that  has 
been  involved  in  strangulated  hernia,  and  is  due  to  the  cicatrization 
consequent  upon  an  ulceration  or  localized  gangrene  of  the  affected 
portion  of  the  bowel.  Some  cases  of  intestinal  stricture  undoubtedly 
arise  from  traumatism.  Congenital  stricture  is  situated  most  frequently 
in  the  rectum  or  sigmoid  flexure,  and  is  generally  the  result  of  a  pre- 
natal peritonitis.  The  stricture  may  involve  almost  anj'^  portion  of  the 
intestinal  tract.  Of  the  78  cases  collected  by  Treves,  26  were  of  the 
fimall  intestine,  8  of  the  ileo-csecal  valve,  and  44  of  the  colon.  The 
cases  produced  by  cicatrices  occurred  in  subjects  ranging  in  age  from 
9  to  65  years ;  the  cancerous  cases,  from  22  to  76  years.  The  previous 
history  of  all  these  cases  of  cicatricial  stenosis  does  not  seem  to  give  as 
much  information  as  one  would  expect.  A  history  of  dysentery  is,  of 
course,  of  considerable  value  in  pointing  to  a  conclusion  in  this  direc- 
tion. As  to  other  ulcerations,  they  occur  so  rarely  and  their  recognition 
is  always  so  uncertain  that  a  history  of  them  can  only  be  suggestive. 
Cancer  as  a  cause  of  obstruction  nearly  always  invades  the  rectum.  It 
appears  as  an  annular  growth.  Sometimes  portions  of  the  tumor  ulcer- 
ate and  slough  away,  relieving  the  obstruction. 

Abnormal  Contents  Includino  Foreign  Bodies  and  Impacted 
FiBCES.  The  foreign  bodies  which  may  give  rise  to  intestinal  obstruc- 
tion are  articles  accidentally  swallowed,  as  false  teeth  and  various  con- 
cretions, as  gall-stones  and  enteroliths.  The  majority  of  foreign  bodies 
swallowed  are  passed  per  vim  naturales  without  doing  damage.  Some- 
times, however,  they  are  retained,  and  although  of  themselves  insufficient 
to  obstruct  the  intestinal  calibre,  give  rise  to  secondary  changes  and  thus 
ultimately  produce  dire  results.  Others  do  damage  by  their  accumula- 
tion, as  in  the  case  of  obstruction  by  large  masses  of  fruit-stones  and 
seeds,  reported  from  time  to  time  in  medical  literature.  Gall-stones  like- 
wise pass  readily  after  their  escape  from  the  gall-bladder;  but  some- 
times masses  of  these  concretions  ulcerate  their  way  into  the  intestine 
and  are  too  large  to  be  passed  onward.  They  are  generally  found  in 
the  ileum  or  above  the  ileo-cfiecal  valve.  Obstruction  by  gall-stones  is 
found  more  frequently  in  women  than  in  men,  and  especially  in  those 
who  have  passed  middle  life. 

Enteroliths  are  rarely  the  cause  of  intestinal  obstruction  in  man. 
Still  they  do  occur.  One  case  of  this  kind  was  recently  seen  by  Drs. 
Bartlett  and  Van  Lennep.  Bimanual  palpation  disclosed  the  presence 
of  a  hard  body  of  unknown  character  at  the  ileo-csecal  region.  Opera- 
tion was  refused  and  the  patient  died.    At  the  autopsy  an  enterolith  was 
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found  in  this  situation,  and  the  anatomical  conditions  were  such  that  its 
removal  would  have  been  a  very  simple  matter.  I  have  knowledge  of  a 
second  instance,  the  case  being  diagnosticated  by  many  eminent  physi- 
cians as  carcinomatous,  the  error  being  discovered  at  the  autopsy. 

Akin  to  obstruction  from  foreign  bodies  are  those  cases  in  which 
accumulations  of  bismuth,  magnesia  and  other  drugs  are  found. 

Impaction  of  fesces  results  from  chronic  constipation  or  from  paral- 
ysis of  a  segment  of  the  bowel.  Fseces  thus  accumulated  are  dried  by 
absorption  of  their  fluid  constituents,  and  form  large  tumor-like  masses, 
generally  in  the  sigmoid  flexure.  They  may  by  their  presence  excite 
ulceration  with  its  secondary  changes,  still  further  complicating  the 
condition. 

Symptomatology  of  Intestinal  Obstruotion.— The  clinical  pic- 
ture presented  by  acute  cases  differs  so  greatly  from  that  of  the  chronic 
that  the  symptoms  of  the  two  are  best  considered  separately. 

(a)  Symptoms  of  Acute  Obstroction.  In  nearly  all  cases  the  symp- 
toms appear  suddenly  in  the  midst  of  apparently  ^ood  health.  Some- 
times the  patient  gives  b  history  of  preceding  diarrhoea,  constipation  or 
slight  abdominal  pain,  none  of  which  has  been  sufficiently  severe  to 
demand  much  attention.  Pain  is  usually  the  first  symptom.  It  sets  in 
suddenly,  and  is  of  agonizing  severity.  It  is  nearly  always  localized  in 
one  part  of  the  abdomen,  its  position,  however,  bearing  no  definite  rda- 
tion,  as  a  rule,  to  the  situation  of  the  obstruction,  although  Gay  and 
others  think  differently.  It  persists  throughout  the  entire  attack, 
although  later  it  does  not  have  the  severity  it  at  first  exhibited.  Before 
death  it  sometimes  disappears.  Exceptional  cases  in  which  pain  was 
absent,  or  at  most  an  unimportant  feiature,  have  been  reported. 

Vomiting  appears  almost  as  soon  as  does  the  pain.  At  first  the 
ejected  matters  consist  of  fopd  and  mucus.  Later  they  are  possessed 
of  an  intestinal  odor,  and  finally  they  are  stercoraceous.  Fs&cal  vomit> 
ing  usually  sets  in  from  the  second  to  the  ninth  days,  the  average  being 
the  fifth  day.  Cases  in  which  stercoraceous  vomiting  is  not  observed 
die  at  too  early  a  period  for  that  symptom  to  appear  or  are  not  of  the 
ordinarily  severe  acute  character.  The  vomiting  increases  in  severity 
the  longer  the  obstruction  continues.  It  always  persists  until  the 
obstruction  is  relieved  or  the  patient  dies. 

Tenderness  of  the  abdomen  is  not  an  initial  symptom.  Its  advent 
generally  marks  the  beginning  of  a  localized  peritonitis.  It  is  a  symp- 
tom of  considerable  practical  value,  as  its  location  generally  coincides 
with  the  seat  of  obstruction.  In  some  cases  the  inflammatory  exudate  is 
sufficiently  great  to  form  a  fairly  well-defined  tumor  which  may  be  made 
out  by  palpation. 

Constipation  of  the  most  obstinate  character  is  often  present  from 
the  inception  of  the  attack.    In  some  cases  there  may  be  a  movement  of 
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the  bowels,  the  fsecal  discharge,  however,  having  been  in  the  portion  of 
the  bowel  below  the  obstruction.  In  the  majority  of  easels  the  lesion 
seems  to  act  paralyzingly  on  the  intestinal  tract  below,  so  that  absolute 
constipation  prevails.  Treves  has  observed  several  cases  in  which  a  stool 
occurred  on  the  day  before  death,  and  he  believed  that  ''  its  evacuation 
was  coincident  with  the  appearance  of  a  general  peritonitis."  In  addition 
to  constipation  there  is  entire  retention  of  flatus. 

Tympanites  is  more  or  less  marked  according  to  the  height  of  the 
obstruction  in  the  intestinal  canal.  When  in  the  upper  portion  of  the 
small  intestine,  tympanites  is  slight ;  when  in  the  large  intestines  ex- 
treme. 

C!onstitutional  symptoms  are  present  from  the  beginning.  Prostra- 
tion,  which  may  increase  to  a  profound  collapse,  is  an  early  phenomenon. 
The  patient  is  restless,  his  features  .pinched,  face  cold,  eyes  sunken,  voice 
weak  and  his*body  bathed  in  a  cold  sweat.  The  pulse  is  weak  and  rapid 
and  the  temperature  usually  subnormal,  pyrexia  being  suggestive  of  the 
appearance  of  peritonitis  as  a  complication.  Respirations  are  rapid  and 
superficial.  The  tongue  is  at  first  coated  white,  and  then  becomes  dry 
and  brown.  The  urine  is  diminished  in  quantity  and  ;nay  be  sup- 
pressed. 

(6)  Symptoms  of  Chronic  Obstruction.  The  symptoms  in  chronic 
cases  are  not  very  characteristic  The  diagnosis  must  be  based  in  great 
measure  on  .physical  examination  which  will  discover  a  cause  for  the 
trouble.  The  patient  gives  a  history  of  long-standing  constipation. 
Alterations  in  the  shape  of  the  stool,  e,  g.y  ribbon-shaped,  furrowed  on 
one  side,  etc.,  have  been  reported,  but  must  not  be  regarded  as  conclu- 
sive or  necessary  evidence  of  obstruction.  There  is  also  long-continued 
ill-health,  with  symptoms  pointing  to  the  abdomen  as  the  seat  of  diffi- 
culty. Abdominal  pain  occurs  in  paroxysms  from  time  to  time.  Vom- 
iting may  or  may  not  be  present.  Gradual  failure  of  health  sets  in  and 
the  patient  ultimately  dies  of  exhaustion  or  symptoms  of  acute  obstruc- 
tion set  in  suddenly  and  death  ends  the  scene. 

Diagnosis. — The  diagnosis  of  intestinal  obstruction  resolves  itself 
into  the  recognition  first,  of  the  actual  existence  of  obstruction  ;  secondly, 
of  its  character,  and  thirdly,  of  its  situation.  Under  ordinary  circum- 
stances the  determination  of  the  existence  of  obstruction  is  an  easy  matter. 
Circumstances  will  arise  occasionally  in  which  the  problem  cannot  be 
decided  off-hand.  Acute  enieritia  does  not,  as  a  rule,  bear  any  great  re- 
semblance to  obstruction,  and  yet  Osier  mentions  a  case  with  relaxa- 
tion of  the  intestinal  coils,  vomiting  and  pain,  in  which  acute  obstruc- 
tion was  suspected,  and  yet  at  the  autopsy  the  intestinal  tube  was  found 
pervious  throughout.  The  symptoms  of  occlusion  are  marked  by  their 
suddenness  of  onset  and  the  associated  collapse  with  low  temperature, 
conditions  which  do  not  exist  in  enteritis.  In  the  fully  developed  state 
the  obstinate  constipation  and  the  faecal  vomiting  dispel  all  doubt. 
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Peritonitis  is  early  attended  by  fever  and  abdominal  tenderness  in 
association  with  the  pain.  That  variety  of  the  disease  caused  by  perfora- 
tion of  the  bowel  is  the  one  most  liable  to  give  rise  to  diagnostic 
errors.  The  symptoms  of  both  conditions  are  of  sudden  onset,  but  in 
perforative  peritonitis  the  pain,  vomiting,  etc.,  are  preceded  by  evidences 
of  other  diseases,  as  appendicitis,  ulceration,  etc.  Vomiting  is  very  rarely 
fsecal  in  peritonitis,  and  while  constipation  exists  in  that  disease,  it  does 
not  assume  the  absolute  character  observed  in  occlusion. 

Acute  hsemorrhagic  pancreatitis  has,  in  the  experience  of  Osier,  simu- 
lated obstruction.  In  the  case  in  question  laparotomy  was  performed, 
but  nothing  was  found  but  a  "  tumor-like  mass  surrounding  the  pan- 
creas, firm,  hard,  and  deeply  infiltrated  with  blood."  The  patient 
recovered. 

During  cholera  epidemics  this  disease  and  intestinal  obstruction  have 
frequently  been  mistaken  one  for  the  other. 

The  diflferentiation  of  the  diflTerent  varieties  of  occlusion  can  only 
be  made  approximately.  Intmsusception  occurring  for  the  most  part  in 
children,  and  constituting  in  them  by  far  the  largest  proportion  of  cases 
of  intestinal  obstruction,  is  always  to  be  suspected  in  them  when  the  sud- 
den advent  of  pain,  fsecal  vomiting,  constipation  and  collapse  indicate 
occlusion  of  the  intestinal  tube.  Sometimes  a  tumor,  situated  generally  in 
the  right  iliac  fossa,  can  be  detected  about  the  third  day,  and  about  which 
pain  may  be  localized.  Tenesmus  with  evacuations  per  any,m  of  blood- 
stained mucus  is  often  present.  Vomiting  is  not  as  frequently  fiaecal  as 
in  other  varieties  of  obstruction.  When  blood  is  not  discharged  spon- 
taneously it  may  appear  after  an  enema.  Constipation  is  not  a  very 
prominent  feature.  Sometimes  digital  examination  of  the  rectum  dis- 
covers a  tumor. 

In  internal  strangulation  there  is  a  history  of  a  former  attack  of  peri- 
tonitis by  reason  of  which  the  constricting  band  was  produced.  The 
symptoms  are  sudden  in  onset  and  severe  in  character.  The  vomited 
matters  become  fsecal  early,  and  constipation  is  absolute.  A  tumor  cannot 
be  discovered.  Abdominal  tenderness  occurs  only  when  peritonitis 
supervenes. 

Volvulus  is  to  be  suspected  when  the  sigmoid  flexure  is  the  seat  of 
obstruction.  The  suspicion  thus  formed  is  strengthened  by  the  history 
of  long-standing  constipation  in  a  person  tolerably  advanced  in  years. 
Vomiting  is  a  late  symptom  and  is  only  exceptionally  fsBcal.  Tympani- 
tes is  marked,  and  abdominal  tenderness  appears  early.  The  latter  is 
experienced  immediately  over  the  twisted  coil  of  intestine. 

Obstruction  by  foreign  bodies,  calculi,  etc.,  gives  a  history  appropriate 
to  such  a  condition.  Then,  too,  before  the  body  produces  obstruction  it 
causes  more  or  less  irritation,  as  exhibited  by  abdominal  pain  and  dis- 
comfort. Physical  examination  sometimes  discovers  the  presence  of  the 
offending  substance ;  and  sometimes  it  fails  to  do  so. 
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In  fsscal  impaction  the  obstruction  is  of  slow  onset.  Palpation  and 
percussion  reveal  the  presence  of  a  large  tumor  in  the  parts  about  the 
sigmoid  flexure  and  the  rectum  is  found  packed  with  hard  fseoal  masses. 
In  some  of  these  cases  the  irritation  of  the  retained  fsBces  sets  up  a  local 
catarrhal  inflammation  and  gives  rise  to  a  condition  simulating  diarrhoea. 

When  the  obstruction  occurs  in  the  duodenum  or  the  jejunumy  collapse 
is  early  and  profound,  vomiting  is  one  of  the  initial  symptoms,  the  ejected 
matters  containing  bile,  but  never  fseces.  The  abdomen  is  not  distended 
and  may  even  be  retracted. 

When  in  the  ileum  or  the  eaonmy  vomiting  is  an  early  symptom  and 
rapidly  assumes  a  fsBcal  character.  Flatulent  distention  is  observed, 
particularly  in  the  central  portion  of  the  abdomen. 

When  in  the  colon  or  rectum,  tympanites  is  general ;  tenesmus  may 
be  either  absent  or  present.  CJollapse  does  not  appear  so  early,  or  the 
urine  is  not  so  likely  to  be  suppressed  as  in  occlusion  of  the  small 
intestines. 

The  suggestion  to  judge  the  situation  of  an  obstruction  in  the  large 
intestine  by  the  determination  of  the  quantity  of  water  which  may  be 
injected  per  rectum  is  of  but  little  practical  value.  At  the  best  the  results 
obtained  are  uncertain.  The  same  is  true  of  the  passage  of  flexible 
sounds.  In  intestinal  obstruction,  as  in  all  other  pathological  conditions, 
there  is  no  royal  road  to  knowledge.  Correct  conclusions  can  only  be 
reached  by  the  adoption  of  all  diagnostic  aids  and  the  careful  analysis 
of  the  information  thus  obtained. 

Prognosis. — Whatever  the  cause  of  the  obstruction  may  be,  intes- 
tinal occlusion  must  always  be  regarded  as  a  very  dangerous  condition. 
Unaided  by  surgical  treatment,  the  vast  majority  of  cases  tend  rapidly 
and  surely  to  a  fatal  issue.  But  notwithstanding  this  severe  statement 
it  is  a  well-known  fact  that  there  is  not  a  variety  of  obstruction  which 
may  not  make  a  spontaneous  and  complete  recovery.  The  number  of 
cases  ending  so  fortunately  is,  however,  exceedingly  small.  Intussuscep- 
tion is  of  all  varieties  the  one  most  liable  to  spontaneous  reduction. 
Death  takes  place  at  a  period  ranging  from  one  day  to  two  weeks,  the 
higher  the  lesion  in  the  intestinal  canal,  the  more  rapidly  does  the  case 
tend  to  a  fatal  issue.   Death  results  from  shock,  exhaustion,  or  peritonitis. 

The  accidents  to  which  spontaneous  recovery  are  due  are  at  times 
remarkable.  Thus  the  patency  of  the  canal  has  been  restored  by  the 
adhesion  of  two  coils  of  intestine  with  a  large  perforation  of  their  oppos- 
ing surfaces.  In  other  cases,  e,  g,y  in  intussusception,  the  receiving  layer 
becomes  gangrenous,  sloughs  and  is  passed  per  anum^  the  lumen  of  the 
intestinal  canal  being  resorted.  Stricture  is  very  liable  to  follow  these 
cases. 

The  prognosis  of  chronic  obstruction  depends  upon  the  cause  of 
the  obstruction.    If  due  to  a  malignant  growth,  nothing  but  surgical 
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interference  is  of  any  avail.    When  dependent  upon  impacted  fsdces,  the 
prognosis  is  nearly  always  favorable.' 

Treatment. — The  radical  treatment  of  intestinal  obstruction  is 
mechanical  relief  through  abdominal  section.  Inasmuch  as  some  cases 
yield  very  nicely  to  non-surgical  measures,  it  is  permissible  to  resort  to 
these  first,  hoping  that  operation  may  be  averted.  At  the  same  time, 
the  physician  must  bear  in  mind  the  uncertainty  of  the  result,  and  the 
additional  dangers  which  ill-advised  delay  may  bring  to  his  patient 
Under  no  circumstances  should  purgatives  be  administered.  Nothing 
is  more  illogical  or  more  dangerous  than  the  use  of  purgatives  in  this 
condition.  Especially  are  they  dangerous  when  localized  or  difFused 
tenderness  shows  the  advent  of  inflammation.  Even  in  cases  of  impacted 
faeces,  other  measures  are  more  efficient. 

Mechanical  treatment  looking  to  the  reduction  of  the  displacement 
can  rarely  be  applied  intelligently,  because  of  the  difficulty  of  determin- 
ing the  situation  and  character  of  the  lesion.  Certain  measures  have 
been  recommended  and  may  be  tried,  but  in  their  practice  one  must 
bear  in  mind  that  he  is  working  in  the  dark  to  a  great  extent,  and  that 
in  his  enthusiastic  desire  to  do  good,  he  must  avoid  doing  harm.  The 
most  innocent  measure,  and  fortunately  also  the  one  promising  the  best 
results,  is  washing  out  the  stomach.  This  procedure  in  the  first  place 
gives  great  relief  by  lessening  or  stopping  the  vomiting,  and  in  the  second 
is  occasionally  followed  by  a  reduction  of  the  displacement.  It  lessens 
intra-intestinal  pressure  above  the  obstruction  and  diminishes  violent 
peristalsis. 

Another  measure  is  the  slow  inflation  of  the  intestines  by  large 
quantities  of  warm  air  or  water.  Jonathan  Hutchinson  recommends 
that  this  be  done  with  the  patient  in  the  knee-chest  position  under  an 
anaesthetic,  and  that  the  abdomen  be  thoroughly  kneaded.  This  treat- 
ment is  not  without  risk,  for  it  has  caused  perforation  of  the  bowels. 
Enemata  when  carefully  given  can  empty  the  large  intestine,  and  are 
most  efficient  when  the  obstruction  involves  that  structure.  Any  influ- 
ence exerted  upon  the  small  intestine  can  only  occur  by  exciting  reflex 
peristalsis,  for  it  is  only  when  the  patient  is  under  the  influence  of  an 
anaesthetic  that  we  can  hope  enemata  to  pass  the  ileo-csecal  valve.  Some- 
times an  enema  can  relieve  the  gut  above  th^  obstruction,  for  while  the 
mass  above  is  too  solid  to  pass  downward,  water  can  enter  from  below. 

The  administration  of  morphia  is  nearly  always  of  signal  service  in 
relieving  pain  and  reducing  spasm,  thus  making  the  above-mentioned 
measures  for  the  reduction  of  the  displacement  more  efficient. 

Altogether  too  little  attention  is  paid  to  the  nourishment  of  the 
patient.  The  obstinate  vomiting  makes  the  taking  of  food  impossible. 
Rectal  alimentation  here  comes  in,  and  serves  to  maintain  the  strength  of 
the  patient,  giving  nature  a  longer  time  in  which  to  bring  about  spontane- 
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ous  reduction,  or  placing  the  patient  under  better  conditions  for  operation. 
When  rectal  tenesmus  is  a  prominent  symptom,  this  method  of  alimen- 
tation is  not  practicable,  indeed  it  is  not  needed,  for  in  these  cases  the 
vomiting  is  rarely  persistent.  The  administration  of  water  by  the  bowel 
does  considerable  in  the  way  of  alleviating  the  great  thirst  which  so  often 
distresses  the  patient. 

Electricity  and  massage  are  advocated  by  some  and  may  be  tried, 
but  it  must  be  remembered,  with  not  too  much  energy. 

The  strictly  medicinal  treatment  of  intestinal  obstruction  must  be 
conducted  on  symptomatic  indications,  certainly  little  can  be  hoped  from 
remedies  administered  on  a  pathological  basis  only.  Suggestions  may 
be  gained  from  the  article  on  acute  peritonitis. 

Under  any  and  all  circumstances,  attendant  and  family  must  be 
ready  to  resort  to  operation  should  the  obstruction  be  not  promptly 
relieved.  Early  operations  give  so  much  better  results  than  do  late  ones, 
that  it  is  wise  for  the  physician  to  associate  with  himself  a  surgeon  as 
soon  as  possible.  Not  only  does  he  thus  divide  responsibility,  but  he  has 
the  additional  advantage  of  another's  judgment  in  determining  the 
proper  time  for  operation.  He  must  remember  that  no  hard  and  fast 
rules  respecting  the  portent  of  individual  symptoms  can  be  formulated, 
and  that  experience  is  the  guide  which  decides  when  to  operate  and 
when  to  delay. 

APPENDICITIS. 

The  discovery  of  appendicitis  or  inflammation  of  the  vermiform 
appendix  as  the  origin  of  the  inflammations  of  the  right  iliac  fossa  con- 
stitutes one  of  the  great  advances  in  modem  medicine  and  surgery. 
In  former  years  occasional  autopsies  on  fatal  cases  of  mysterious  abdomi- 
nal afifections  disclosed  the  appendix  to  be  at  fault,  but  the  far-reaching 
importance  of  these  observations  remained  unappreciated  for  many  years. 
No  better  illustration  of  this  statement  exists  than  the  following  case 
quoted  from  Fagge,  who  was  beyond  question  one  of  England's  ablest 
clinicians.  He  says  in  his  article  on  acute  catarrhal  gastritis,  "  I  can 
never  forget  a  case  which  I  diagnosed  as  of  this  nature,  and  which  proved 
to  be  one  of  acute  suppurative  peritonitis.  A  bank  clerk  felt  poorly  one 
day  after  having  eaten  some  pears  in  the  afternoon.  In  the  night  he 
woke  up  with  epigastric  pain  and  vomiting.  A  medical  man  was  not 
sent  for  for  two  days,  and  when  he  came  he  gave  a  mild  aperient.  This 
operated,  and  a  day  or  two  later  the  sickness  subsided.  There  was  a 
little  delirium  about  the  third  day.  The  pulse  was  at  no  period  of  the 
case  over  100;  the  temperature  ranged  from  100°  to  lOl^F.  I  was  asked 
to  see  him  on  the  sixth  day.  He  then  appeared  to  be  better,  the  sickness 
and  pfidn  had  ceased,  he  had  begun  to  take  food  again.  The  pulse  was 
of  fair  volume ;  the  temperature  exactly  100°.    Except  that  the  counte- 
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nance  was  sunken,  and  that  the  eyes  were  surrounded  by  deep,  brown 
rings,  there  appeared  no  reason  for  alarm,  and  I  concluded  that  the 
attack  had  been  one  of  acute  indigestion,  and  that  the  patient  was  in  a 
fair  way  to  recover.  Within  twenty-four  hours,  however,  he  died,  and 
it  turned  out  there  was  diflFuse  peritonitis  set  up  by  ulceration  of  the 
vermiform  appendix."  While  many  unrecognized  cases  thus  proceeded 
to  a  fatal  issue,  there  were  many  more  that  were  regarded  as  enteritis, 
colic,  or  some  mild  abdominal  disorder  which  improved  under  rest  and 
careful  dietetic  precautions,  and  the  true  nature  of  which  was  never 
known  until  appendicitis  came  to  be  recogniised  as  a  clinical  entity  capa- 
ble of  ready  recognition  in  the  sick-room. 

A  variety  of  inflammatory  aflEections  occurring  in  the  right  iliac 
fossa  has  been  described,  including  typhlitis,  or  inflammation  of  the 
caecum,  perityphlitis,  or  inflammation  of  the  peritoneal  covering  of  the 
csecum,  paratyphlitis  or  inflammation  of  the  connective  tissue  surround- 
ing the  caecum,  and  appendicitis,  or  inflammation  of  the  appendix 
vermiformis.  Clinical  and  pathological  evidence  seems  to  indicate  that 
peri-  and  paratyphlitis  certainly,  and  typhlitis  probably,  are  but  the 
results  of  appendicitis.  The  present  tendency  is,  therefore,  to  recognize 
appendicitis  as  the  only  inflammatory  disease  occurring  as  a  primary 
affection  in  this  locality.  There  are  some  few  cases,  always  of  a  mild 
character,  to  which  we  may  apply  the  term  typhlitis,  but  which  after  all 
may  be  the  result  of  appendical  disease.  Typhlitis,  so-called,  occurs 
principally  in  young  subjects,  males  far  more  frequently  than  in  females 
Excessive  eating  and  constipation  are  important  predisposing  causes. 
Sometimes  the  attacks  seem  to  have  been  brought  on  by  the  interven- 
tion of  an  exciting  cause,  such  as  exertion  or  exposure.  The  symptoms 
are  rarely  severe.  They  may  be  eithersudden  or  gradual  in  onset,  and 
consist  of  pain  in  the  right  iliac  fossa,  digestive  disturbances  such  as 
nausea,  slight  fever,  and  constipation.  The  patient  lies  on  his  back  and 
exhibits  a  tendency  to  keep  the  right  thigh  flexed  on  the  abdomen. 
Sometimes  palpation  reveals  the  presence  of  a  doughy  sausage-shaped 
tumor  in  the  situation  of  the  caecum.  The  prognosis  of  these'  cases  is 
entirely  favorable.  The  pathological  changes  are  therefore  unknown, 
and  their  relation  to  appendical  disturbances  cannot  be  stated. 

Etiology. — Age  has  an  important  bearing  on  the  production  of 
appendicitis,  the  majority  of  cases  occurring  in  the  young.  Fitz's  statis- 
tics give  50  per  cent,  of  the  casas  as  occurring  before  the  twentieth  year, 
and  Einhorn^s,  60  per  cent,  between  the  ages  of  sixteen  and  thirty  yeara 
Van  Lennep  makes  the  age  of  predilection  prior  to  forty  years,  although 
no  time  of  life  is  exempt,  he  having  operated  one  patient  at  the  age  of 
seventy-five.  This  tendency  on  the  part  of  the  young  to  appendicitis 
receives  an  explanation  from  the  investigations  of  Ribbert,  who,  studying 
the  anatomy  of  the  appendix  vermiformis,  proved  that  this  structure 
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grew  shorter  and  lessened  in  calibre  with  advancing  years.  Males 
exhibit  a  far  greater  predisposition  than  do  females,  the  relative  fre- 
quency in  the  two  sexes  being  stated  as  from  two  to  four  to  one.  This 
predisposition  is  explained  by  Van  Lennep  from  the  fact  that  in  the 
female  the  appendix  derives  an  additional  blood-supply  through  the 
appendiculo-ovarian  ligament.  This  observation  may  account  for  the 
frequency  with  which  the  appendix  is  found  in  the  female  pelvis.  It 
may  be  worth  remembering  that  in  every  case  he  has  seen  in  the  female 
menstruation  has  begun  soon  after  the  onset  of  the  attack.  Sometimes 
appendicitis  is  secondary  to  other  diseases.  Thus  it  has  been  observed 
as  one  of  the  manifestations  of  tuberculosis ;  and  Fitz  has  suggested  that 
some  of  the  cases  of  intestinal  perforation  occurring  during  the  course 
of  typhoid  fever  were  really  the  result  of  appendical  ulceration. 

The  exciting  causes  of  appendicitis  are  twofold,  the  mechanical 
and  the  infective,  and  these  may  operate  separately  or  in  combination. 
The  former  include  distention  of  the  intestinal  canal  with  faeces  or 
flatus  resulting  in  a  dragging  on  the  mesenteric  folds  of  the  appendix, 
torsion  of  its  body,  interference  with  its  blood-supply,  congestion,  tume- 
faction, and  inflammation ;  the  entrance  of  foreign  bodies  or  fcecal  con- 
cretions into  the  appendix,  there  acting  as  sources  of  irritation ;  and 
injuries  from  muscular  strains  or  blows.  The  infective  cases  are 
now  believed  to  be  due  to  the  action  of  the  bacterium  coli  commune. 
Some  authorities  claim  that  all  cases  are  of  this  character,  but  the  data 
in  our  possession  do  not  make  such  a  sweeping  assertion  tenable.  The 
bacterium  coli  commune  is  always  found  in  the  healthy  intestinal  canal, 
and  does  not  become  pathogenic  to  man  unless  circumstances  favorable 
to  such  action  intervene.  Many,  White  among  the  number,  believe  that 
mechanical  causes  first  produce  a  pathological  state  in  the  appendix,  and 
this,  under  favorable  circumstances,  may  progress  no  farther;  at  the 
same  time  admitting  that  these  lesions  frequently  become  infected  by 
the  bacterium  coli  commune.  Others,  notably  Einhorn,  consider  infec- 
tion as  the  primary  factor.  They  contend  that  the  bacterium  enters  the 
appendix,  and  there  finding  a  suitable  soil  for  propagation,  induces  catarrh 
and  subsequent  thickening  of  the  appendical  mucous  membrane,  these 
lesions  being  further  increased  by  the  mechanical  irritation  of  fsecal  con- 
cretions and  foreign  bodies. 

As  to  the  mechanical  causes  of  appendicitis,  it  was  formerly  believed 
that  foreign  bodies  constituted  a  very  important  etiological  factor  of  the 
disease.  Statistical  studies  show  the  error  of  this,  there  being  in  no 
series  of  cases  more  than  12  per  cent,  of  the  cases  due  to  this  cause. 
Faecal  concretions  are  certainly  of  far  greater  importance,  for  they  have 
been  found  present  in  about  half  of  the  cases.  Constipation  certainly 
has  an  important  bearing  in  the  production  of  the  disease,  a  statement 
borne  out  by  the  observation  that  the  victims  of  appendicitis  usually  give 
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a  history  of  that  symptom,  and  by  the  effect  naturally  ensuing  upon 
habitual  retention  of  fseces. 

Pathology  and  Morbid  Anatomy. — Appendicitis  has  been  divided 
into  the  catarrhal  and  ulcerative  varieties,  a  classification  that  has  a  prac- 
tical bearing  from  both  pathological  and  clinical  standpoints.  In 
catarrhal  appendicitis  the  disease  begins  in  the  mucous  membrane  of  the 
appendix  and  soon  extends  to  the  coats  of  that  body.  The  entire  tube  is 
thickened  and  its  peritoneal  surface  injected.  Peritonitis  develops  and 
adhesions  form  between  the  appendix  and  contiguous  structures.  The 
mucous  membrane  becomes  greatly  thickened  and  the  calibre  of  the 
appendix  much  lessened.  Ordinarily  in  a  relaxed  state,  the  organ  becomes 
firm  and  stiff.  Feecal  concretions  and  foreign  bodies  may  be  found 
within. 

The  ulcerative  variety,  which  is  also  infective,  is  characterized  by 
ulceration  which  if  not  promptly  checked  progresses  to  perforation.  If 
perchance  the  ulceration  takes  on  an  early  reparative  process,  the  result- 
ing cicatrization  may  result  in  obliteration  of  the  appendix.  The  results 
of  perforation  depend  largely  upon  the  structural  conditions  present  at 
the  time  the  accident  takes  place.  If  the  organ  happens  to  be  hanging 
free  and  without  adhesions,  a  general  peritonitis  at  once  ensues.  As  a 
rule,  however,  adhesions  have  formed,  and  these  serve  to  limit  the  dis- 
tribution of  the  succeeding  peritoneal  inflammation  with  the  result  of 
the  formation  of  a  circumscribed  intra-peritoneal  abscess.  When  the 
appendix  is  adherent  to  the  caecum,  perforation  into  that  body  some- 
times takes  place.  Then  again  the'  abscess  thus  formed  often  serves 
as  a  medium  for  further  extension  of  the  infective  process,  a  general 
suppurative  peritonitis  resulting.  The  quantity  of  pus  in  the  circum- 
scribed abscess  varies  greatly  in  quantity.  When  small,  the  abscess 
may  be  surrounded  by  a  large  amount  of  inflammatory  tissue.  In 
other  cases  resolution  takes  place  and  the  pus  is  absorbed.  If  the 
abscess  ruptures,  the  consequences  of  the  accident  will  depend  upon  the 
structures  into  which  the  pus  escapes.  When  into  the  peritoneum,  a  most 
dangerous  peritonitis  follows;  the  pus  may  burrow  beneath  the  fascia 
of  the  iliacus  and  appear  below  Poupart's  ligament,  perforating  exter- 
nally. Perforation  into  the  pleura  has  been  reported.  Other  rare  points 
for  the  escape  of  pus  are  the  bladder,  portal  vein,  iliac  artery,  rectum, 
and  the  hip  joint. 

Symptomatology. — Like  many  other  diseases  appendicitis  presents 
a  variety  of  symptomatic  pictures.  That  it  may  sometimes  occur,  even 
without  suggestive  symptoms,  is  evidenced  by  the  fact  that  autopsies 
show  the  pre-existence  of  the  .disease  in  fully  one-third  of  the  subjects,  in 
very  many  of  which  not  the  slightest  suspicion  of  an  appendicitis  ever 
existed  during  life.  One  cannot  judge  by  the  symptoms,  with  any  degree 
of  certainty,  as  to  the  nature  of  an  attack,  L  e.,  whether  it  is  catarrhal  or 
ulcerative.  The  most  threatening  symptoms  sometimes  attend  the  former, 
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and  very  mild  phenomena  the  latter.  Appendicitis  is  a  disease  of  sudden 
onset.  The  first  symptoms  to  assert  themselves  are  localized  colicky 
pain  and  tenderness.  Other  signs,  such  as  nausea,  vomiting,  consti- 
pation and  diarrhoea  may  be  present,  but  are  not  necessary  to  the  diag- 
nosis. The  pain  usually  appears  suddenly.  At  first  diffused,  it  is 
soon  localized  in  the  right  iliac  fossa.  It  is  associated  with  tenderness, 
which  is  particularly  well-marked  at  a  point  on  a  line  drawn  from  the 
anterior  superior  spinous  process  of  the  ilium  to  the  umbilicus,  one-third 
of  the  distance  from  the  first-mentioned  point.  It  is  aggravated  by  motion. 
The  patient  lies  on  the  back  with  the  right  leg  flexed  on  the  abdomen. 
The  pain  is  constant,  but  subject  to  paroxysmal  exacerbations.  Its  fea- 
tures are  sometimes  modified  by  the  nature  of  the  tissues  involved ; 
when  the  connective  tissue,  it  is  usually  dull ;  when  the  peritoneum,  it  is 
sharp  and  shooting.  The  paroxysmal  exacerbation  of  the  pain  has  been 
attributed  by  Deaver  and  others  to  expulsive  eflforts  on  the  part  of 
the  appendix,  an  explanation  objected  to  by  Fowler,  who  claims  that  the 
muscular  coat  of  the  organ  is  too  poorly  developed  to  make  such  an 
action  possible.  With  the  pain  we  nearly  always  find  rigidity  of  the 
abdominal  walls,  manifested  particularly  in  the  right  rectus  abdominalis, 
but  extending  to  other  muscles,  even  to  those  of  the  left  side,  with  the  ad- 
vancement of  the  disease.  Vomiting  is  by  no  means  a  frequent  attendant. 
When  existing  in  favorable  cases  it  soon  subsides ;  in  the  unfavorable  ones 
it  is  apt  to  be  a  very  persistent  symptom.  When  the  intestinal  walls  become 
paretic  it  assumes  a  stercoraceous  character.  In  such  cases  septic  peri- 
tonitis is  usually  present.  As  a  rule,  the  bowels  are  constipated.  Cases 
in  which  they  act  regularly  or  freely  have  been  observed  to  do  well. 
The  temperature  and  pulse  are  both  elevated,  but  such  changes  bear  no 
definite  relation  to  the  character  of  the  attack.  In  cases  presenting  from 
the  very  beginning  a  malignant  type  the  fever  has  been  known  to  be 
slight,  while  it  has  been  found  decided  in  cases  of  a  purely  catarrhal 
form.  While  the  pulse  is  a  more  reliable  guide  to  the  severity  of  the 
disease,  too  much  importance  must  not  be  attached  to  it.  Abdominal 
distention  is  sometimes  noted,  and  is  due  either  to  simple  accumulation  of 
gases  or  to  paresis  of  the  intestines.  After  the  lapse  of  from  two  to  four 
days  a  localized  induration  appears  in  the  right  iliac  region  in  a  certain 
number  of  cases.    It  may  be  either  diffused  or  sharply  circumscribed. 

Van  Lennep  attaches  importance  to  the  aspect  of  the  face  and 
tongue.    He  says : 

"  The  facial  expression  has  been  of  great  use  to  me,  both  in  a  diag- 
nostic as  well  as  a  prognostic  sense,  and  to  the  experienced  eye  it  will 
often  foretell  impending  disaster  in  obscure  cases.  In  the  beginning  of 
an  attack,  the  expression  means  little  beyond  distress,  amounting'^to  the 
hippocratic  face  in  cases  that  are  collapsed.  It  is  when  it  indicates  the 
pain  of  tenderness  in  the  right  iliac  fossa,  at  the  time  of  perforation  or 
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when  abscesses  are  forming,  that  it  is  of  value.  It  is  also  an  important 
guide  in  a  beginning  peritonitis,  when  we  can  recognize  a  suspicion  of 
the  facies  abdominalis.  I  well  remember  the  expression  of  a  colleague 
whose  hernia  had  come  down  and  been  but  partially  reduced,  the  omen- 
tum remaining.  The  bowels  were  moving  regularly,  and  he  felt  per- 
fectly  well,  beyond  a  little  local  tenderness  and  fluid  effusion,  which 
were  attributed  to  the  taxis.  I  had  watched  him  for  several  days,  when 
I  noticed  a  beginning  haggard  look ;  then  he  told  me  of  a  peculiar 
burning  at  the  roots  of  the  pubic  hair.  Incision  showed  b^inning 
gangrene  of  the  omentum,  which  was  excised  and  reduced  in  time. 

"  The  tongue  is  almost  always  coated,  flabby,  and  shows  the  marks 
of  the  teeth.  This  has  become  to  me  a  symptom  of  considerable  value, 
suggestive  as  well  as  corroborative.  In  its  absence  I  would  look  for 
additional  proof  of  the  correctness  of  the  diagnosis.  One  of  the  signs 
of  improvement  during  the  subsidence  of  an  attack  is  the  fact  that  it 
clears  up  and  gets  flrmer." 

Appendicitis  may  pursue  a  variety  of  courses.  In  the  mildest,  and, 
therefore,  the  most  favorable  cases,  the  inflammatory  symptoms,  viz., 
pain,  tenderness,  fever,  and  rapid  pulse,  gradually  subside,  followed  by 
progressive  recovery,  which  is  generally  complete  in  about  two  or  three 
i^eeks.  Other  cases  pursue  a  similar  favorable  course,  but  exhibit  a  most 
marked  tendency  to  recur  after  any  inordinate  exertion,  indiscretion  of 
diet  or  lack  of  attention  to  the  bowels.  Such  cases  are  called  recurrent 
appendicitis.  In  still  another  class  the  pain  and  tenderness  never 
entirely  disappear,  while  from  time  to  time  certain  causes  operate  to 
renew  the  activity  of  the  inflammation.  These  are  called  relapsing 
appendicitis.  Still  others  pursue  an  unfavorable  course.  They  are 
attended  by  ulceration  which  results  in  perforation,  or  a  septic  periton- 
itis is  set  up  and  a  fatal  issue  commonly  follows. 

DiagnosiB. — The  important  diagnostic  symptom  of  appendicitis  is  pain 
in  the  right  iliac  fossa  with  tenderness  to  pressure  on  the  omphalo-spinous 
line  one-third  of  the  distance  from  the  anterior  superior  spinous  process 
of  the  ilium,  i,  e.,  at  **  McBurney's  point."  While  it  is  very  generally 
admitted  by  surgeons  that  this  point  is  usually  a  reliable  guide,  the 
variable  situations  which  the  appendix  may  assume  lead  to  departures 
from  its  typical  position,  these  being  generally  situated  below  rather 
than  above  the  omphalo-spinous  line.  While  the  position  of  the  appendix 
is  often  a  matter  of  uncertainty,  that  of  its  point  of  entrance  into  the 
csecum  is  not,  for  the  latter  body  has  a  well-deflned  and  constant  loca- 
tion. Hence  the  base  of  the  appendix  is  fixed,  and  serves  to  define  the 
point  of  tenderness,  if  not  exactly  at  McBurney's  point,  at  one  not  very 
far  removed  from  it.  The  presence  of  a  tumor  in  the  right  iliac  fossa 
cannot  always  be  discerned  even  when  inflammatory  infiltration  exists. 
Digital  examination  through  the  rectum  often  gives  valuable  informa- 
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mation  especially  if  an  anesthetic  is  employed.  The  latter  also  aids, 
by  relaxing  the  abdominal  walls,  in  the  detection  of  a  tumor  by  means 
of  external  palpation.  Sometimes  there  is  an  ill-defined  sense  of  fulness 
to  the  examining  hand,  or  it  is  associated  with  oedema  of  the  abdominal 
walls. 

The  diseases  which  may  be  confounded  with  appendicitis  are  typh- 
litis, perinephritic  abscess,  intestinal  obstruction,  the  different  varieties 
of  colic,  entero-colitis,  neuralgia,  rupture  of  an  extra-uterine  pregnancy, 
and  abscess  of  the  abdominal  wall.  In  typhlitis  the  symptoms  are 
always  of  a  mild  type,  tenderness  is  not  great,  and  a  doughy  mass  in  the 
right  iliac  fossa  is  discoverable.  The  symptoms  are  promptly  relieved 
when  a  thorough  evacuation  of  the  bowels  has  been  secured. 

Perinephritic  abscess  is  distinguished  by  the  absence  of  intestinal 
symptoms,  and  by  the  previous  history  of  the  case. 

Intestinal  obstruction  is  characterized  by  the  very  sudden  onset  of 
the  symptoms  and  the  concentration  of  pain  in  the  umbilical  region. 
Constipation  is  complete,  even  flatus  being  retained.  Feecal  vomiting 
is  a  prominent  feature.  Fever  does  not  assert  itself  until  the  advent  of 
peritonitis.  In  the  case  of  intussusception,  stools  consisting  of  bloody 
mucus  and  associated  with  tenesmus  are  noted.  The  advent  of  intestinal 
obstruction  is  often  marked  by  shock  and  even  collapse,  features  rarely 
present  in  the  early  stage  of  appendicitis. 

In  gall-stone  colic  the  first  attack  of  pain,  as  in  appendicitis,  may  be 
diffused  over  the  abdomen,  but  is  soon  localized  in  the  vicinity  of  the 
gall-bladder,  and  is  often  reflected  to  the  right  shoulder.  Symptoms 
suggestive  of  hepatic  disturbance  are  often  present.  In  renal  colic  the 
pain  courses  along  the  ureters  from  the  kidneys  to  the  bladder.  Some- 
times it  is  diffused  over  the  abdomen  and  is  apt  to  be  associated  with 
retraction  of  the  testicle  and  tenesmus  vesicse.  Entero-colitis  has  a 
diffused  abdominal  pain  with  diarrhoea. 

Neuralgia  of  the  right  iliac  fossa  may  present  some  similarity  to  an 
attack  of  appendicitis;  but  inflammatory  symptoms  such  as  fever  and 
tenderness  are  wanting.  Pressure  generally  brings  relief,  or  at  least  does 
not  aggravate  the  pain. 

Several  cases  of  ruptured  extra-uterine  pregnancy  have  been  diag- 
nosticated as  appendicitis.  The  history  of  a  pregnancy  and  the  physical 
examination  will  protect  from  error  in  most  instances. 

Abdominal  wall  abscess  will  not  give  rise  to  error  if  the  local  signs 
are  correctly  observed. 

Prognosis. — Notwithstanding  the  fact  that  about  80  per  cent,  of  all 
cases  of  appendicitis  end  in  recovery  without  operation,  the  disease  must 
be  regarded  as  a  highly  dangerous  one,  for  no  matter  how  mild  the 
symptoms  may  be,  or  how  apparently  trivial  the  illness,  the  case  may 
suddenly  assume  a  most  malignant  type,  passing  beyond  the  control 
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of  the  most  expert  treatment.  Unfortunately  too,  we  are  not  in  possession 
of  any  positive  data  by  which  we  can  certainly  recognize  the  dangerous 
cases  in  the  early  stage,  when  it  is  of  the  highest  importance  that  such 
recognition  should  take  place.  Were  it  possible  to  diagnosticate  the 
pathological  changes  present  in  any  given  case,  there  would  be  no  diffi- 
culty in  framing  a  prognosis  and  defining  a  treatment.  But  this  we 
cannot  do.  Prompt  surgical  interference  gives  very  favorable  results, 
l^ome  operators  have  gone  to  the  extent  of  saying  that  the  dangers  of 
the  operation  are  practically  nil.  This  may  be  true  in  the  hands  of 
finished  operators  of  large  experience,  but  it  does  not  apply  to  the  average 
surgeon  whose  experience  in  these  cases  is  necessarily  limited. 

Gases  in  which  the  associated  peritonitis  is  localized  and  the  sup- 
puration circumscribed  oflfer  a  favorable  prognosis  under  proper  treat- 
ment. When  the  peritonitis  is  diffuse  and  suppuration  general,  a  favor- 
able result  is  scarcely  possible.  Abscesses  rupturing  into  the  bowel 
recover  as  a  rule.  The  prognosis  is  still  more  favorable  when  the 
opening  is  through  the  abdominal  walls.  Early  operations  by  com- 
petent surgeons  almost  invariably  result  in  recovery.  Cases  operated 
during  the  quiescent  period  scarcely  ever  result  fatally. 

Quoting  Van  Lennep  once  more : 

''  Given  an  acute,  honest  attack  of  appendicitis,  and  the  symptoms 
should  subside,  as  in  one  of  indigestion,  in  a  few  hours,  six,  eight,  ten  or 
twelve,  or  after  the  bowels  have  been  moved.  In  other  words,  such  a 
case  within  this  time  should  tell  us  unmistakably  that  it  is  getting  well. 
Should  the  symptoms  persist  or  increase  during  this  time,  or,  to  be  wry 
conservative,  for  twenty-four  hours,  in  general  the  danger  of  an  opera- 
tion is  much  less  than  that  of  waiting.  Again,  at  any  of  these  named 
hours,  if  the  symptoms,  and,  particularly,  the  pain  or  local  tenderness, 
become  worse,  or  even  remain  stationary,  after  beginning  to  subside,  the 
danger  of  waiting  overwhelmingly  outweighs  that  of  surgical  interfer- 
ence. Lastly,  if  at  any  time  during  the  one,  two,  or  three  weeks  of  con- 
valescence, or  even  after  recovery,  tenderness  at  the  pathognomonic  point 
recur  or  get  worse,  it  is  better  to  cut  than  to  wait. 

''  On  the  other  hand,  the  subacute,  dishonest  attacks  are  to  be  feared, 
because  they  are  not  recognized  and  because  they  are  so  treacherous  in 
their  results.  The  same  indications  must  be  our  guide:  persistent  or 
increased  tenderness,  before  or  after  subsidence,  and  the  signs  of  abscess 
formation  or  peritoneal  infection. 

"  I  am  convinced  that  the  one-week,  then  five-day  and  then  forty- 
eight-hour  time-limit  must  be  further  reduced  to  twenty-four  hours  orlm. 
The  diagnosis,  and  even  the  prognosis,  must  be  settled  long  before  this 
and  operation  either  decided  on  or  done  at  or  before  this  time. 

"  Some  70  or  80  per  cent,  of  attacks  get  well  without  operation,  and 
the  vast  majority  of  them  indicate  that  they  are  going  to  do  so  in  much 
less  than  twentv-four  hours. 
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**  Some  10  or  15  per  cent,  save  themselves  in  spite  of  us,  that  is, 
nature  shuts  off  the  leaks,  and  we  have  encysted  abscesses  which  evacu- 
ate themselves  alone  or  by  aid  of  the  scalpel.  They  all  show  their  danger 
signals  within  this  time. 

"Some  10  or  15  per  cent,  more  would  die  but  for  surgical  aid,  given 
in  answer  to  this  warning.  The  fact  that  this  warning  is  not  heeded  in 
time  causes  the  mortality  of  appendicitis." 

Treatment. — In  the  management  of  a  case  of  appendicitis  the  first 
question  to  arise  is  that  of  the  advisability  of  operation  since,  notwith- 
standing the  very  large  percentage  of  recoveries  under  medicinal  treat- 
ment, any  case  however  mild  may  at  any  time  present  strong  indications 
for  immediate  resort  to  the  surgeon's  knife.  My  personal  views  upon  the 
operative  treatment  of  appendicitis  have  recently  undergone  considerable 
change  as  the  result  of  careful  investigation  of  the  subject,  having  had 
the  opportunity  of  observing  an  unusually  large  number  of  operated  and 
unoperated  cases  during  the  past  year.  There  can  be  no  doubt  but  that 
we  physicians  have  been  occupying  too  conservative  a  position,  respecting 
operative  interference  in  these  cases,  based  upon  supposed  results  in  its 
treatment.  The  error  we  have  made  has  been  in  forming  our  opinions 
upon  diagnosticated  cases  only,  of  which  nearly  all  have  recovered,  and 
overlooking  those  cases  appearing  as  peritonitis,  etc.,  which  we  are  now 
only  learning  were  excited  by  a  primary  appendicitis.  It  is  this  5 
per  cent.,  or  thereabouts,  which  heretofore  were  not  known  to  be  depend- 
ent upon  appendical  disease  that  proper  surgical  measures  will  save 
.  if  employed  sufficiently  early.  In  many  such  the  indications  arise  so 
suddenly  and  so  unexpectedly  that  there  is  scarcely  time  to  act.  It 
is,  therefore,  a  question  well  worthy  of  calm  consideration,  whether  or 
not  it  is  wise  to  order  an  operation  during  the  quiescent  period,  i.e.,  early 
in  the  attack  before  dangerous  symptoms  appear.  In  this  as  in  other 
surgical  precedures  the  general  state  of  health  helps  to  a  decision.  The 
state  of  the  kidneys,  the  presence  or  absence  of  arterial  degeneration,  the 
general  condition  of  nutrition,  and  the  previous  habits  of  the  patient, 
must  all  be  considered.  The  fact  that  experienced  operators  secure  100 
per  cent,  of  recoveries  from  early  operations  must  not  lead  to  indiscrimi- 
nate surgery,  for  the  inexperienced  cannot  expect  to  be  so  fortunate. 

In  awaiting  a  decision  as  to  operation  our  vigilfgice  cannot  be  too 
great  Indeed  it  is  the  part  of  wisdom  on  the  part  of  the  attendant  to  at 
once  associate  with  himself  a  surgeon,  that  the  progress  of  the  case  may 
be  more  closely  watched.  If,  at  the  end  of  twenty-four  or  forty-eight 
hours,  there  has  been  no  abatement  of  the  symptoms,  and  the  pain 
especially  is  no  better,  an  operation  is  generally  called  for.  Increased 
tenderness  and  tympany  make  the  demand  for  operation  imperative.  An 
expectant  plan  may  be  followed  with  more  peace  of  mind  when  the 
bowels  are  acting  regularly  and  vomiting  is  absent  or  slight,  when  the 
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pain  is  dull  and  the  point  of  greatest  pain  is  not  exactly  at  the  McBumey 
point. 

The  selection  of  a  time  for  operation  is  always  a  matter  of  import- 
ance. If  the  indications  are  for  subsidence  of  the  present  attack  and  yet 
the  operation  seems  to  be  inevitable,  it  is  wise  to  wait  until  the  quiescent 
period.  Recurrent  cases  as  a  rule  demand  operation  sooner  or  later,  espe- 
cially when  the  attacks  have  been  repeated  frequently  and  are  separated 
by  shortening  intervals.  Relapsing  cases  should  invariably  be  operated. 
The  fact  that  purulent  accumulations  are  sometimes  absorbed  and  the 
patient  is  none  the  worse  thereby,  should  weigh  little,  excepting  in  the  pres- 
ence of  greater  dangers,  as  old  age  and  organic  visceral  disease,  for  a 
patient  with  intra-abdominal  abscess,  is  in  constant  danger. 

In  pursuing  the  medicinal  treatment  pain  constitutes  a  prominent 
symptom  demanding  relief.  It  is  very  rarely,  if  ever,  that  the  physician 
should  resort  to  such  palliative  measures  as  the  administration  of  opium 
or  morphia.  In  the  first  place  these  drugs  mask  symptoms  and  so  prevent 
accurate  observation  of  the  course  of  the  disease,  pain  and  localized  tender- 
ness being  our  best  guides;  and,  in  the  second  place,  opium  prepa- 
rations tend  to  paralysis  of  the  bowels,  a  complication  altogether  too 
common  in  appendicitis  without  being  made  more  prominent  by  unwise 
medication.  The  thorough  evacuation  of  the  bowels  is,  on  the  other 
hand,  generally  good  practice.  It  brings  about  a  condition  of  internal 
cleanliness,  lessening  chances  of  infection,  and  in  cases  in  which  the 
caecum  bears  the  brunt  of  the  inflammation,  may  be  followed  by  rapid  re- 
lief. The  best  means  for  this  purpose  is  the  administration  of  an  enema 
consisting  of  a  half  pint  of  water,  to  which  has  been  added  one  table- 
spoonful  of  turpentine. 

The  early  application  of  the  ice  bag  to  the  right  iliac  region  is 
good  practice. 

BeUadonna  proves  the  most  useful  remedy  for  the  majority  of  cases 
in  the  early  stage.  It  is  especially  valuable  for  young  vascular  subjects, 
who  are  considerably  flushed  and  complain  quite  bitterly  of  the  pain, 
which  is  rapid  in  onset  and  much  increased  by  motion,  even  by  jarring 
of  the  bed.  The  patient  lies  upon  the  back  with  the  thigh  flexed 
upon  the  abdomen.  Tenderness  is  marked.  The  first  decimal  dilution 
should  be  repeated  hourly.  I  have  observed  good  results  from  aconiie  in 
a  few  cases,  during  the  very  early  stage,  the  medicine  being  prescribed 
upon  its  general  and  oft-quoted  symptoms.  Bryonia  is  applicable  to 
some  cases  in  the  early  period,  but  its  especial  indication  is  the  sharp, 
stitching  pain,  aggravated  by  every  movement,  and  which  indicates  the 
development  of  peritonitis.  In  the  majority  of  these  cases,  however, 
bryonia  must  usually  be  soon  discontinued,  as  it  is  not  well  suited  to  the 
septic  form  of  peritonitis  which  is  so  common  in  connection  with 
appendicitis.    Rhus  toxicodendron  is  indicated  by  associated  rather  than 
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by  local  symptoms.  In  the  early  stage  it  is  suggested  by  aching  in  the 
limbs  and  back  and  by  restlessness,  which  causes  the  patient  to  shift  his 
position  frequently  in  spite  of  the  local  pain.  There  is  also  an  irritable 
looking  tongue,  especially  at  the  tip  and  edges.  In  later  stages  of  the 
disease  it  is  the  group  of  symptoms  called  "  typhoid  "  which  calls  for  its 
administration.  Laehem  has  repeatedly  given  me  prompt  results  when 
extreme  sensitiveness  to  touch  constituted  the  prominent  symptom,  even 
the  weight  of  light  covering  was  complained  of.  If  there  is  an  aggrava- 
tion of  symptoms  on  awaking  from  sleep  and  in  the  middle  of  the  after- 
noon, and  a  slight  delirium,  the  indications  for  its  use  are  much 
strengthened.  Mercuriua  may  be  given  when  there  is  a  marked  tumor, 
with  evidence  of  suppuration  and  considerable  warm  sweat.  This 
remedy  may  be  changed  for  Jiepar  sulphur  if  the  symptoms  of  suppura- 
tion continue  to  increase  in  spite  of  the  former  remedy.  In  the  late 
stages  of  suppurative  cases  sUicea  and  sulphur  may  be  of  some  service  in 
association  with  proper  surgical  care.  Mercurius  corrosivua  is  the  most 
useful  remedy  for  the  peritonitis,  although  it  must  be  carefully  com- 
pared with  arsenicum  and  cantharU. 

For  completeness  it  may  be  stated  that  arsenic^  ginseng,  colocynth, 
edchicum,  lycopodium,  kali  carb.,  thuja,  plumbum  and  veratrum  album  are  all 
recommended  by  different  observers. 

CONSTIPATION. 

The  importance  of  constipation  as  a  symptom  has  been  as  greatly 
underestimated,  by  some  physicians,  as  its  evils  have  been  exaggerated 
by  others.  One  school  taking  an  extreme  view  of  the  subject  teaches 
by  its  therapeutic  methods  that  nearly  all  the  ills  which  flesh  is  heir 
to  proceed  from  inactive  bowels,  for  they  direct  nearly  their  entire 
medication  to  the  increase  of  intestinal  peristalsis.  At  the  other 
extreme  we  find  those  who  ignore  constipation  entirely,  for  they  rarely 
if  ever  seek  to  give  the  patient  relief  by  laxative  medication,  or  even 
endeavor  to  bring  about  regularity  of  bowel  action  by  the  enforcement 
of  hygienic  rules.  As  in  all  cases  where  extreme  and  diverse  views 
are  entertained,  the  truth  is  represented  by  a  midway  position.  Con- 
stipation is  a  sympton  which  sometimes  demands  relief;  it  frequently 
causes  considerable  inconvenience,  if  not  actual  suffering;  in  some 
cases  it  is  but  a  secondary  condition,  arising  from  complaints  to  which 
the  treatment  should  be  directed ;  in  others,  it  is  the  primary  ailment, 
the  correction  of  which  restores  the  body  to  health. 

Definition. — Constipation  is  ordinarily  defined  as  a  condition  in 
which  fsBcal  matters  are  retained  within  the  bowels  an  abnormally  long 
time.  This  does  not,  however,  give  an  adequate  idea  of  the  symptom. 
Taking  as  a  standard  the  majority  of  people  there  should  be  one  daily 
evacuation,  the  stools  being  cylindrical  in  shape  and  tolerably  firm. 
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But  there  are  persons  who  are  accustomed  to  two  stools  daily,  and  others 
who  do  not  have  an  evacuation  oftener  than  once  in  two  or  three  days. 
In  both  of  these  departures  from  the  usual,  no  evil  influence  seems  to 
have  been  exerted  on  the  general  health.  Then  again,  we  meet  with 
another  class  of  people  accustomed  to  great  regularity  of  the  bowels,  the 
slightest  departure  from  which  is  followed  by  a  train  of  symptoms  caus- 
ing considerable  discomfort.  In  defining  the  term  constipation,  there- 
fore, it  is  necessary  at  the  outset  to  determine  what  constitutes  the  nor- 
mal standard  for  the  particular  individual  whose  case  is  under  exami- 
nation. At  the  same  time  it  is  important  not  to  regard  a  morbid 
state  which  has  become  habitual  with  the  individual  through  years  of 
ill-health  as  a  normal  one. 

Etiology. — Among  the  important  causes  of  constipation  as  a  pri- 
mary condition  stands  habit.  The  bowels  readily  become  accustomed  to 
emptying  themselves  at  regular  periods.  Many  persons,  and  women 
in  particular,  neglect  this  fact,  going  to  the  closet  only  at  such  times 
as  suits  their  convenience;  thus  irregularity  is  fostered  and  this  irreg- 
ularity develops  into  habitual  constipation.  The  inclination  which 
drives  a  patient  to  stool  is  the  result  of  a  physiological  reflex,  which  is, 
however,  to  a  great  extent,  under  the  influence  of  the  will.  The  person 
who  regularly  resists  the  calls  of  nature  interrupts  the  normal  reflex,  the 
mucous  membrane  of  the  rectum  becomes  finally  accustomed  to  the 
presence  of  retained  fsBces,  its  sensibility  is  dulled,  and  the  normal 
reflexes  of  the  part  are  destroyed.  Persistent  retention  of  faecal  masses 
within  the  rectum  causes  dilatation  of  that  organ,  which,  in  turn,  lessens 
the  expulsive  power  of  its  muscular  coat. 

A  sedentary  life  and  its  attendant  evils,  imperfect  digestion,  bad 
ventilation,  faulty  attitudes  while  at  work,  and  the  nerve- wear  incidental 
to  mental  labor,  are  the  cause  of  many  cases  of  constipation. 

Age  is  always  an  important  factor.  Although  elderly  people  are 
more  regular  in  their  habits,  they  are  at  a  time  of  life  when  degenerative 
changes  occur,  the  rectal  mucous  membrane  loses  much  of  its  wonted 
sensibility  and  peristaltic  action  is  less  vigorous.  There  is  also  apt  to 
be  more  or  less  of  muscular  degeneration.  The  constipation  of  infants 
is  often  the  result  of  a  milk  supply  too  rich  in  casein. 

Women  are  very  prone  to  constipation,  but  largely  so  because  the 
faulty  habits  to  which  reference  has  already  been  made,  are  very  common 
among  them.  Through  a  false  sense  of  modesty  they  are  sometimes  apt 
to  neglect  regular  attempts.  Diseases  of  the  generative  organs  increase 
the  tendency  to  constipation.  In  many  instances,  however,  the  reverse 
condition  obtains,  the  acquired  constipation  leading  to  congestion  of  the 
pelvic  viscera,  and  if  long  continued,  to  very  obstinate  disease  therein. 

Heredity  appears  to  exercise  some  influence. 

The  diseases  in  which  constipation  appears  as  a  symptom  are  legion. 


Digitized  by 


Google 


CONSTIPATION.  661 

In  all  the  acute  febrile  diseases  the  lessening  of  intestinal  secretion  and  the 
absorption  of  the  liquid  contents  of  the  bowels  account  lor  this  symptom. 
For  the  same  reason  constipation  is  an  important  feature  of  diabetes,  and 
is  observed  during  hot  weather  in  persons  who  perspire  freely.  Numer- 
ous chronic  diseases  affecting  the  heart,  lungs,  liver,  kidneys,  and  blood, 
give  rise  to  inactive  bowels  because  of  their  ability  to  produce  muscular 
degeneration.  In  brain  diseases  constipation  is  more  frequently  present 
than  absent,  appearing  in  some  instances  to  be  due  to  loss  of  peristaltic 
power;  in  others  to  spasm  of  the  muscular  coat  of  the  intestines. 

Excessive  drugging  is  a  very  common  cause,  especially  among  the 
hypochondriacal  and  the  ignorant.  No  matter  how  effectually  a  cathartic 
or  a  purgative  may  act  when  first  administered,  the  time  is  not  far  dis- 
tant, when  it  will  lose  its  power.  It  seems  that  the  overstimulation 
produced  by  this  class  of  drugs  leads  to  exhaustion  of  the  muscular  and 
other  activities  of  the  intestines.  The  more  the  patient  indulges  in  this 
kind  of  medication,  the  more  serious  are  the  results  arising  therefrom. 

Some  patients  are  constipated  because  of  faulty  diet.  Sometimes 
they  do  not  eat  enough  to  give  a  sufficient  residue  to  require  daily 
bowel  movements.  In  other  cases,  the  character  of  the  food  is  such  that 
it  leaves  but  little  waste,  beef  and  milk  being  of  this  class.  Constipation 
naturally  results.  Then  again  food  of  the  opposite  character  may  fill  up 
the  bowel  to  such  an  extent  as  to  make  its  removal  a  matter  of  some 
difficulty.  Under  such  circumstances  local  irritation  and  intestinal 
catarrh  are  produced. 

Various  gross  intestinal  lesions  are  sometimes  accompanied  by  con- 
stipation ;  of  these  tumor  is  a  prominent  one.  Atony  of  the  bowel  is  a 
firequently  assigned  cause.  It  is  doubtful,  however,  if  the  latter  should 
be  dignified  as  a  special  morbid  entity,  for  in  the  majority  of  cases  in 
which  it  is  present  it  constitutes  but  one  of  the  morbid  conditions  enter- 
ing into  the  symptom  group  of  a  general  neurasthenia.  Quite  a  variety 
of  painful  affections  about  the  anus  and  rectum  may  inhibit  bowel 
movements  because  of  the  pain  occasioned  by  them  during  stool. 
Maladies  belonging  to  this  class  are  hsemorrhoids,  fissure  and  local 
eczema. 

It  is  possible  that  the  intestines  of  some  persons  have  an  illy-devel- 
oped muscular  coat,  which  would  account  for  a  life-long  constipation. 

How  far  anaemia  or  chlorosis  can  be  a  cause  of  constipation  is  con- 
jectural. The  majority  of  chlorotic  girls  are  constipated.  Sir  Andrew 
Clark  believed  that  in  very  many  instances  the  intestinal  sluggishness 
was  responsible  for  the  blood  deterioration.  The  retained  feecal  masses, 
in  his  opinion,  were  partially  absorbed  with  a  resulting  auto-intoxica- 
tion. This  theory  is  entitled  to  considerable  respect,  as  there  can  be  no 
doubt  of  its  partial  applicability.  Recent  old  school  authorities  have 
taught  that  iron  does  but  little  good  in  chlorosis  until  the  patient  has 
been  purged. 
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Intestinal  action  is  occasionally  hampered  by  mechanical  obstruc- 
tion, such  as  that  occasioned  by  cicatricial  bands,  peritoneal  adhesions, 
etc. 

The  intestinal  atony  is  not  infrequently  associated  with  a  similar 
state  of  the  abdominal  walls. 

Symptoms. — The  ordinary  symptoms  arising  from  simple  constipa- 
tion consist  of  debility,  headache,  vertigo,  foul  taste  in  the  mouth,  a 
coated  tongue  and  a  sense  of  fulness  in  the  rectum.  These  subside  rap- 
idly as  soon  as  regular  evacuations  have  been  secured.  On  the  other  hand, 
cases  occur  in  which  none  of  these  inconveniences  are  experienced. 

The  headache  is  rarely  of  severe  character.  It  is  often  attended  by 
a  feeling  of  heat  and  fulness,  and  is  characterized  by  morning  exacerba- 
tions. 

Abdominal  symptoms  are  present  in  many  cases,  and  consist  of 
slight  griping  or  clawing  pains,  due  to  intestinal  peristalsis  excited  by 
the  irritation  of  the  retained  and  hardened  fsecal  msisses.  These  are 
sometimes  associated  with  rumbling  of  flatus.  The  stools  themselves 
are  usually  hard  and  shaped  like  balls.  Very  often  they  are  coated 
with  mucus. 

The  presence  of  hardened  fseces  in  the  rectum  is  very  apt  to  excite 
quite  a  variety  of  symptoms  by  reason  of  the  pressure  exerted  on  contig- 
uous structures.  In  women,  ovarian  and  uterine  congestion  is  not 
uncommon  and  men  may  suffer  from  seminal  emissions.  Painful  aflfec- 
tions  and  circulatory  disturbances  of  the  lower  extremities  appear  in 
some.  Hsemorrhoids  develop  in  the  majority  of  obstinate  cases,  and  by 
the  pain  they  cause  intensify  the  original  trouble. 

The  symptoms  arising  from  fsBcal  absorption  are  referred  mostly  to 
the  nervous  system,  and  consist  mainly  of  disturbed  sleep,  debility,  gen- 
eral nervousness,  vertigo,  muscse  volitantes,  chilliness  and  palpitation. 
Mental  depression  is  a  very  common  phenomenon,  in  some  cases  indeed, 
constituting  the  sole  trouble  for  which  the  patient  seeks  relief. 

Prognosis. — As  a  rule  the  prognosis  of  chronic  constipation  is  favor- 
able. Great  diflSculty  is  often  encountered  in  forcing  the  patient  to  obey 
instructions  implicitly,  which  is  the  especial  reason  why  so  many  remain 
uncured.  Much,  of  course,  depends  upon  the  character  of  any  primary 
disorder  which  may  exist.  Temporary  constipation  of  but  a  few  days 
duration  usually  recovers  spontaneously  or  from  simple  treatment  and 
need  occasion  no  concern. 

Treatment. — ^The  remarks  made  concerning  the  causes  of  constipa- 
tion suggest  the  measures  to  be  adopted  for  the  cure  of  this  condition. 
At  the  very  outset  the  patient  must  be  taught  regular  habits.  It  should 
be  a  rule  of  life  to  go  to  stool  at  a  definite  hour  each  day,  and  that  irre- 
spective of  any  inclination  for  the  act.  On  the  other  hand,  long-con- 
tinued and  ineffectual  urging  is  to  be  condemned.    The  best  time  is 
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immediately  after  breakfast,  as  intestinal  peristalsis  has  already  been 
excited  to  a  certain  extent  by  that  meal. 

An  inclination  to  stool  may  be  often  coaxed  if  the  mind  is  directed 
to  that  act  for  some  time  prior  to  the  attempt. 

Should  the  stools  be  dry  and  hard,  the  constipation  may  often  be 
greatly  alleviated  if  not  entirely  prevented  by  the  drinking  of  a  full 
glass  of  water  on  retiring  and  again  on  rising  in  the  morning. 

Persons  of  sedentary  habit  must  indulge  in  regular  exercise,  prefer- 
ably out  of  doors.  Horse-back  or  bicycle  riding,  walking,  tennis  and  out- 
door sports  generally,  are  to  be  recommended. 

General  cold  tonic  sponge  baths,  taken  the  first  thing  on  rising 
in  the  morning,  will  tend  to  lessen  a  neurasthenic  condition  and  to  a 
great  extent  alleviate  the  condition  of  the  bowels. 

Many  cases  are  greatly  benefited  by  abdominal  or  general  massage. 
The  expense  attendant  upon  this  treatment  will  deter  many  from  adopt- 
ing it.  A  fair  substitute  is  the  rolling  of  a  five-pound  cannon  ball  over 
the  abdomen  for  ten  to  twenty  minutes  twice  daily,  preferably  in  the 
early  morning,  and  late  in  the  evening. 

When  the  abdominal  walls  are  flaccid  and  the  intestines  atonic,  a 
moderately  firm  bandage  will  do  much  good,  but  far  better  are  exercises 
of  the  abdominal  muscles.  These  are  carried  out  by  retracting  the  ab- 
dominal walls  forcibly,  rapidly,  and  repeatedly,  several  times  daily. 

The  diet  constitutes  a  matter  of  great  importance.  The  food  must 
be  such  as  leaves  considerable  residue,  so  as  to  excite  peristalsis  by  its 
mechanical  action.  It  must  also  be  of  a  character  to  be  easily  digested. 
Fresh  vegetables  and  fruits,  stewed  fruits  of  various  kinds,  and  baked 
apples  are  especially  good.  While  ordering  a  diet  consisting  very 
largely  of  these  articles,  care  must  be  taken  not  to  avoid  tissue-form- 
ing substances,  as  milk,  beef,  eggs,  etc.  Graham  bread  and  brown  bread 
stimulate  peristalsis  better  than  bread  made  from  the  ordinary  flour.  A 
cup  of  coffee  without  sugar  or  cream  taken  before  breakfast  is  with  many 
a  very  efficient  excitant  of  stool  after  breakfast.  While  the  use  of  tobacco 
in  excess  undoubtedly  tends  to  a  constipated  habit,  it  is  equally  true  that 
there  are  some  persons  of  costive  habit  who  receive  great  relief  from  a 
short  smoke  after  breakfast. 

Some  cases  of  constipation  in  neurotic  subjects  depending  upon 
intestinal  atony  find  their  remedy  in  measures  directed  to  the  neuras- 
thenic state.  While  the  patient  is  at  home  and  pursuing  his  ordinary 
occupations,  subjected  to  all  the  wear  and  tear  of  an  active  life,  his 
trouble  continues ;  but  as  soon  as  he  gets  away  for  recreation,  bowel  action 
becomes  normal.  Such  cases  find  relief  from  all  invigorating  measures, 
such  as  surf-bathing,  exercise,  fishing,  hunting,  etc. 

Constipation  of  a  few  days'  duration  in  persons  previously  healthy, 
should,  as  a  rule,  be  ignored.    The  normal  condition  will  return  very 
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shortly  without  resort  to  active  measures  of  any  kind.  If  the  retention 
of  faeces  causes  discomfort,  and  is  in  danger  of  bringing  on  hemorrhoids 
and  other  troubles,  the  bowels  should  be  relieved  by  a  very  free  injec- 
tion of  water  in  which  a  small  quantity  of  castile  soap  has  been  dis- 
solved,  or  water  containing  salt  in  the  proportion  of  one  tablespoonful 
to  the  quart.  This  means  is  particularly  applicable  when  the  fiecal. 
masses  are  hardened.  These  enemata  are  furthermore  of  value  in 
obstinate  cases  in  aiding  to  bring  about  a  regular  habit,  by  administer- 
ing them  at  stated  regular  intervals  in  order  to  accustom  the  bowels  to 
act  at  such  times.  They  must  always  be  used  with  caution,  however,  as 
they  may  bring  about  intestinal  atony  by  the  repeated  distention  of  the 
bowels.  When  possible  it  is  better  to  inject  a  few  ounces  only  of  water 
containing  strong  soap,  and  allow  it  to  be  retained  for  a  half  hour. 

Glycerin  enemata  are  also  valuable  measures  for  exciting  stool. 
The  injection  of  one  drachm  of  pure  glycerin  usually  creates  active 
peristalsis  and  transudation  of  fluid,  and  a  stool  follows  from  two  to 
five  minutes  after  the  administration.  Glycerin  suppositories  are  also 
good,  though  not  as  active  as  the  pure  glycerin. 

In  mild  cases  of  constipation,  especially  in  children,  gluten  supposi- 
tories are  very  efficient.  In  infants  a  favorite  home  remedy  is  the  inser- 
tion of  the  well-oiled  finger  or  a  piece  of  castile  soap  into  the  anus,  which 
usually  brings  about  a  prompt  evacuation. 

When  feeces  are  well-impacted  owing  to  neglect  of  the  ordinary 
precautions  during  the  course  of  acute  ailments,  we  find  that  the  full 
water  enemata  has  an  efficient  ally  in  an  injection  of  eight  ounces  of 
olive  or  cod-liver  oil  into  the  rectum.  In  such  cases  the  small  injection 
should  precede  the  large  one  by  a  half  hour,  which  will  result  in  soften- 
ing the  mass  which  it  is  desired  to  dislodge. 

The  use  of  violent  purgatives  or  cathartics  is,  as  a  rule,  to  be  con- 
demned. They  find  their  place  only  when,  for  one  reason  or  another,  it  is 
important  that  the  bowels  should  be  thoroughly  emptied,  the  condition 
being  a  temporary  one,  or  the  indications  calling  for  but  a  single  purg- 
ing. Frequently  repeated  they  do  more  harm  than  good.  The  free 
movements  which  they  excite  are  succeeded  by  a  higher  degree  of  con- 
stipation. The  bowels  furthermore  soon  become  accustomed  to  them,  so 
that  they  either  cease  to  act  at  all,  or  their  habitual  administration  in 
increasing  doses  becomes  a  positive  necessity. 

When  for  some  reason  it  is  unwise  to  introduce  cathartic  remedies 
into  the  stomach,  a  free  evacuation  may  be  excited  by  the  following 
prescription :  Sulphate  of  magnesia,  two  ounces ;  glycerin,  two  fluid 
ounces;  turpentine,  one-half  fluid  ounce;  and  boiling  water  four 
fluid  ounces.  The  entire  quantity  is  to  be  injected  into  the  rectum. 
It  brings  about  a  very  free  movement  within  a  short  time.  This  pre- 
scription is  highly  valued  by  abdominal  surgeons  as  a  means  of  empty- 
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ing  the  bowels  prior  to  operation.  In  patients  with  arterio-sclerosis,  and 
high  vascular  tension,  it  will  reduce  the  latter  quite  materially  and 
relieve  the  distressing  symptoms  arising  therefrom. 

In  cases  of  persistent  retention  of  feeces,  it  may  be  necessary  at  the 
outset  of  a  rational  course  of  treatment  to  completely  empty  the  bowels  by 
using  a  purge.  To  do  so,  however,  without  full  and  sometimes  repeated 
-enemas  is  pretty  apt  to  excite  considerable  distress  besides  endangering 
the  success  of  the  remedy,  as  the  active  peristalsis  induced  is  expended 
on  hardened  and  impacted  feecal  masses. 

Useful  laxatives  for  use  under  such  circumstances  are  eascara  sagrada 
or  some  natural  spring  water  such  as  Hunyadi  or  Carlsbad.  The  eascara  is 
best  administered  in  the  form  of  the  dry  extract,  from  one-  to  three-  or  five- 
grain  tablets  three  times  daily,  the  last-mentioned  dose  rarely  being  neces- 
sary. The  waters  should  be  employed  in  doses  of  two  to  six  ounces  com- 
bined with  an  equal  quantity  of  boiling  water,  as  they  are  more  active 
when  hot  and  also  in  large  bulk.  While  advising  these  remedies  as  last 
resources,  it  is  well  to  bear  in  mind  that  very  many  cases  in  which  their 
use  seemed  inevitable  have  recovered  promptly  as  soon  as  the  patient  put 
into  active  operation  the  measures  already  advised  regarding  habits, 
-exercise  and  diet. 

Electricity  is  of  value  in  some  cases.  Either  galvanism  or  faradism 
may  be  employed.  If  the  latter,  an  uninsulated  rectal  electrode  is 
attached  to  the  negative  pole  and  inserted  into  the  rectum,  while  the 
positive  pole  (a  large,  flat  electrode)  is  applied  to  the  abdomen.  A  mod- 
erately strong  current  (not  sufficient  to  excite  discomfort)  is  then  made 
to  pass  for  fifteen  minutes.  In  the  case  of  galvanism  certain  precautions 
are  to  be  adopted.  The  rectal  electrode  is  to  be  an  insulated  one.  It 
should  also  be  hollow  so  that  from  four  to  eight  ounces  of  water  may  be 
injected  through  it  into  the  rectum.  The  best  electrode  for  the  purpose 
is  that  devised  by  King,  of  New  York,  and  manufactured  by  Waite  & 
Bartlett,  of  that  city.  The  electrode  introduced  and  the  water  injected, 
the  rest  of  the  procedure  is  conducted  as  in  faradic  applications.  The 
strength  of  current  should  be  from  fifteen  to  twenty  milliamperes,  and 
the  s^nces  should  be  repeated  daily  or  every  other  day. 

Of  remedies  for  the  cure  of  constipation  nuz  vomica  and  its  alkaloid 
strychnia  deservedly  rank  as  the  first.  The  latter  h  useful  iu^tonic  cases 
in  the  second  decimal  trituration,  one  tablet  of  which  should  be  admin- 
istered three  or  four  times  daily.  Nux  vomica  finds  its  special  indica- 
tion in  ineffectual,  fitful,  urging  to  stool,  especially  in  persons  who  have 
been  addicted  to  the  use  of  purgative  remedies.  The  nux  symptoms, 
headache,  nausea,  and  foul  taste  in  the  mouth  in  the  mornings,  are  usually 
present,  also  hsemorrhoids.  Sulphur  is  a  remedy  held  in  high  esteem  in 
the  treatment  of  chronic  constipation. 

Hughes  believes  that  the  treatment  of  the  majority  of  cases  of  this 
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trouble  may  be  advantageously  begun  with  this  remedy,  although  be 
does  not  counsel  its  continuance  longer  than  the  first  week.  The  con- 
stipation alternates  with  diarrhoea  in  the  cases  in  which  sulphur  is 
characteristically  indicated.  In  many  instances  the  alternation  of  this 
remedy  with  the  one  just  mentioned  is  fraught  with  good  results,  each 
medicine  seeming  to  fortify  the  action  of  the  other.  Some  years  since 
Sir  Andrew  Clark  called  attention  to  the  value  of  sulphur  in  chronic 
constipation  associated  with  portal  hypersemia.  In  doses  of  three  to  five 
grains  on  rising  in  the  morning  it  usually  gives  quite  a  normal  move- 
ment. It  may  be  continued  for  some  time  without  unpleasant  results. 
Hydradis  is  greatly  underestimated  as  a  remedy  for  habitual  constipation. 
It  is  especially  useful  in  those  cases  in  which  the  stools  are  hard  and 
coated  with  mucus.  Like  nux  vomica  it  is  adapted  to  cases  aggravated 
by  repeated  purgation.  Gastric  and  hepatic  symptoms  are  nearly  always 
present.  There  is  a  weak  sinking  feeling  in  the  epigastrium,  frontal 
headache,  sour  eructations  and  haemorrhoids.  It  is  best  administered 
in  the  fluid  extract,  one  drop  three  or  four  times  daily.  Bryonia  is 
suited  to  cases  of  constipation  due  to  failure  of  the  intestinal  secretions. 
Hence  the  faeces  are  hard  and  dry.  There  is  no  urging  to  stool.  The 
patient  is  apt  to  be  irritable  or  hypochondriacal.  Opium  is  indicated  in 
cases  presenting  clinical  features  similar  to  those  calling  for  bryonia ;  the 
stools  are  dry  and  hard.  The  trouble,  however,  is  due  to  inactivity  of 
the  entire  intestinal  tract  and  not  so  much  to  insufiicient  secretion.  It 
is  one  of  the  remedies  for  the  intestinal  torpor  following  acute  diseases. 
In  the  constipation  attendant  upon  lead  colic  it  is  invaluable.  In  these 
cases  material  doses  are  sometimes  required.  Opium  is  often  serviceable 
for  the  constipation  of  old  people.  I  have  several  times  observed  relief 
from  a  chronic  constipation  while  giving  small  doses  of  morphine  for 
pain,  cough,  etc.,  and  subsequent  observations  have  shown  that  these 
larger  doses  sometimes  succeed  after  small  ones  have  failed.  Plumbum 
is  applicable  to  cases  in  which  there  is  spasm  of  the  sphincter  ani  and  of 
the  muscular  coat  of  the  bowel.  There  are  associated  griping  pains  and 
retraction  of  the  abdominal  walls.  CoUinsonia  has  gained  considerable 
reputation  as  a  valuable  remedy  in  constipation  associated  with  or 
dependent  upon  haemorrhoids.  The  pains  attending  the  latter  are  of  a 
sharp  sticking  character.  There  is  more  or  less  bleeding.  Sepia  for 
constipation  of  women  with  pelvic  troubles,  "sensation  of  a  lump  having 
lodged  in  the  rectum."  Numerous  remedies  other  than  those  mentioned 
are  useful,  but  they  are  indicated  by  associated  conditions,  and  not  by 
the  character  of  the  constipation  per  se.  Hence  their  mention  at  this 
time  is  superfluous. 
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RECTAL  ALIMENTATION. 

When  referring  to  the  general  treatment  of  quite  a  variety  of  dis- 
eases in  other  portions  of  this  work,  the  author  has  had  occasion  to 
recommend  rectal  alimentation  either  as  an  advisable  or  a  necessary 
means  of  maintaining  the  patient's  general  nutrition.  Notwithstanding 
the  great  value  of  this  method  of  feeding,  it  does  not  seem  to  have  re- 
ceived the  attention,  or  been  resorted  to  as  frequently,  as  facts  warrant. 
The  procedure  is  exceedingly  simple  and  requires  only  ordinary  care  on 
the  part  of  the  attendants.  The  subject  is  by  no  means  a  new  one, 
nutrient  enemata  having  been  administered  by  an  Italian  physician  in 
1691,  life  being  sustained  in  this  instance  by  rectal  feeding  alone  for 
sixty-six  days.  This  case,  as  well  as  many  others  since  that  time,  has 
proven  conclusively  ^he  possibility  of  maintaining  nutrition  by  rectal 
alimentation,  so  that  in  a  practical  work  like  the  present,  it  is  unnecessary 
to  ^nter  into  any  discussion  as  to  the  modus  operandi  by  which  the 
nutriment  is  digested  or  absorbed. 

Indications  for  Bectal  Alimentation. — Rectal  alimentation  is  in- 
dicated in  all  cases  in  which  the  pharynx,  oesophagus,  and  stomach  are 
so  extensively  diseased  as  to  require  absolute  rest,  in  cases  of  oesophageal 
stenosis  and  paralysis  of  deglutition,  and  in  severe  and  intractable 
vomiting. 

Character  of  the  Nutriment  to  be  Used.— Almost  any  easily 
digested  food  may  be  employed  in  a  liquid  form  for  administration 
by  the  rectum.  Complicated  formula?  are  entirely  unnecessary.  In  ordi- 
nary cases  I  am  in  favor  of  plain  or  peptonized  milk,  to  which  a  small 
quantity  of  salt  (one-third  of  a  teaspoonful)  and  a  raw  egg  have  been 
added.  In  other  cases  liquid  peptonoids  may  be  given  with  an  equal 
quantity  of  milk,  or  better,  whey,  or  solutions  of  predigested  meat  ex- 
tracts, so  extensively  manufactured  all  over  the  country,  may  be  em- 
ployed. These,  of  course,  do  not  have  a  very  high  food-value,  and  are 
hardly  suflBcient  for  the  preservation  of  nutrition  for  any  great  length  of 
time.  It  may  then  be  necessary  to  use  some  such  preparation  as  Leube's 
pancreatic-meat  emulsion,  which  is  so  highly  praised  by  Dr.  J.  Nicholas 
Mitchell,  he  having  prescribed  it  extensively  in  the  malignant  vomiting 
of  pregnancy.  It  is  prepared  as  follows :  "  Take  about  five  ounces  of 
finely  scraped  meat,  chop  it  still  finer,  add  to  it  one  and  a-half  ounces  of 
finely  chopped  pancreas  free  from  fat,  then  add  about  three  ounces  of 
lukewarm  water,  and  stir  to  the  consistence  of  a  thick  pulp ;  this  is  given 
at  one  time,  care  having  been  taken  to  wash  out  the  rectum  with  water 
about  an  hour  before." 

Precautions  to  be  Observed. — Notwithstanding  the  simplicity  of 
rectal  alimentation,  carelessness  in  technique  may  lead  to  utter  failure. 
The  rectum  is  a  delicate  organ  and  may  be  made  intolerant  by  rough  usage. 
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The  tube  used  should  be  a  soft  rubber  one  of  large  calibre.  The  rectum 
must  be  thoroughly  washed  every  day  by  a  copious  enema  of  salt  solu- 
tion in  the  proportion  of  one  tablespoonful  to  the  quart  of  water.  It  is 
important  that  the  patient  should  remain  at  absolute  rest  for  half  an  hour 
before  and  after  the  administration  of  the  nutrient  enema.  The  quan- 
tity administered  should  never  exceed  six  fluid  ounces ;  ordinarily,  four 
fluid  ounces  are  sufficient.  About  three  enemata  daily  will  be  required 
by  most  cases. 
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PERITOinTIS. 


Definition. — Inflammation  of  the  peritoneum. 

Varieties. — Inflammation  of  the  peritoneum  as  of  other  serous 
membranes  presents  a  variety  of  pathological  types,  which,  however,  can- 
not be  sufficiently  differentiated  in  practice  to  make  such  a  classification 
useful  in  clinical  work.  Acute  and  chronic  peritonitis  are  recognized. 
According  to  the  character  of  the  exudation,  we  have  exudative, 
adhesive  and  purulent  peritonitis.  The  latter  cases  are  also  spoken  of  as 
acute  septic  or  suppurative  peritonitis ;  the  significance  of  these  designa- 
tions will  appear  shortly  in  describing  the  disease.  According  as  the 
inflammation  is  limited  or  diffuse,  we  have  circumscribed  and  diffuse 
peritonitis. 

Etiology. — ^The  first  question  involved  in  the  study  of  the  etiology 
of  peritonitis  is  as  to  the  possibility  of  the  disease  ever  occurring  as  a 
primary  disorder.  Inflammations  of  other  serous  membranes  are  claimed 
to  thus  arise,  and  the  question  of  the  possibility  of  the  same  being  true  of 
the  peritoneum  appears  quite  pertinent.  In  former  years  acute  idiopathic 
peritonitis  was  regarded  as  a  rather  common  affection,  but  this  view  has 
grown  less  and  less  frequent  with  the  advances  in  pathological  knowl- 
edge of  the  abdominal  viscera  and  of  the  peritoneum.  The  majority 
of  authorities  now  look  upon  this  type  of  the  disease  as  a  myth. 
Others,  among  whom  is  Senn,  believe  that  it  may  occur  occasion- 
ally. These  primary  cases  are  generally  attributed  to  the  influence  of 
cold,  and  hence  are  sometimes  spoken  of  as  rheuibatic.  Another 
alleged  cause  is  injudicious  diet.  Cases  also  occur  in  which  the  most 
acute  clinical  and  pathological  observer  fails  to  discern  any  cause. 
These  must  for  the  present  be  regarded  as  examples  of  primary  or  idio- 
pathic peritonitis,  although  there  is  every  prospect  that  advancing  knowl- 
edge will  teach  us  facts  which  will  relegate  them  to  the  category  of  the 
secondary  disorders. 

The  circumstances  under  which  peritonitis  may  appear  as  a  second- 
ary disease  are  quite  varied.  There  is  hardly  an  affection  of  any  of  the 
abdominal  viscera  which  may  not  be  its  starting  point.  In  the  vast 
minority  of  instances,  however,  the  gastrointestinal  tract  or  the  pelvic 
viscera  are  at  fault.  Of  the  causes  originating  in  the  former,  appendicitis 
is  pre-eminently  the  one  most  frequently  observed ;  although  cases  follow 
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perforation  of  intestinal  and  gastric  ulcers,  malignant  tumors  of  the 
stomach  or  bowels,  acute  toxic  gastritis,  acute  intestinal  obstruction,  and 
strangulated  hernia. 

Pyogenic  diseases  of  the  pelvic  viscera  constitute  the  common  cause 
of  peritonitis  among  women.  A  very  large  proportion  of  these  cases  arise 
from  puerperal  infection.  Others  result  from  gonorrhceal  infection  or 
from  suppurative  disease  of  the  uterus,  tubes,  or  ovaries.  Peritonitis  also 
results  from  the  irritation  excited  by  ovarian  tumors,  or  from  their 
rupture,  and  from  various  uterine  growths. 

Traumatism  is  a  very  common  cause  of  peritonitis.  While  the 
majority  of  cases  arising  from  this  agency  succeed  operation  and  pene- 
trating wounds  of  the  abdomen,  others  are  produced  by  blows  of  various 
kinds  which  do  not  affect  the  integrity  of  the  external  integuments  or 
of  the  abdominal  viscera. 

Pathology  and  Morbid  Anatomy. — Elaborate  studies  relating  to 
the  pathology  of  peritonitis  have  caused  quite  a  revulsion  of  opinion 
relating  to  this  subject.  As  already  stated,  peritonitis  is  divided  into 
various  types,  according  to  the  character  of  the  exudate,  some  of  which 
are  regarded  as  of  simple  inflammatory  origin,  and  others,  as  of  a  septic 
nature.  Recent  studies  tend  to  place  all  cases,  however  mild,  in  the 
latter  class.  Considering  the  morbid  changes  present,  one  is  forcibly 
impressed  with  the  fact  that  the  inflammatory  appearances  bear  no 
definite  relation  to  the  severity  of  the  symptoms,  suggesting  the  conclu- 
sion that  the  danger  incurred  is  not  due  to  the  inflammation,  but  to  the 
absorption  of  some  subtle  poison,  the  exact  nature  of  which  is  as  yet 
unknown.  Indeed  it  would  seem  that  the  most  marked  inflammatory 
changes  are  observed  in  the  mildest  cases.  Treves  even  takes  the  ground 
that  the  inflammation  is  a  conservative  process,  which  lessens  the  dangers 
of  systemic  infection. 

The  first  change  observed  at  the  autopsy  is  distention  of  the  intes- 
tinal tract.  The  peritoneum  is  found  more  or  less  injected,  decidedly 
more  so  in  some  spots  than  in  others.  It  is  apt  to  be  especially  marked 
near  the  situation  at  which  the  inflammation  starts.  When  the  process 
is  a  severe  one,  hsemorrhagic  exudations  are  observed  in  spots.  As  is 
the  case  in  other  serous  membrane  inflammations,  there  is  a  fibrinous 
exudate,  which  covers  the  peritoneum  to  a  greater  or  less  extent,  form- 
ing thereon  a  false  membrane  manifested  as  a  thin,  grayish-yellow  cover- 
ing, easily  removed  by  scraping  with  the  back  of  the  knife.  This  fibrin- 
ous exudate  may  be  associated  with  considerable  outpouring  of  serum, 
which  gravitates  to  the  most  dependent  portions  of  the  peritoneal  cavity. 
When  the  quantity  of  serum  is  limited,  there  is  a  marked  tendency  to 
the  formation  of  adhesions  between  opposing  peritoneal  sur&ces.  In  the 
later  stages  of  the  disease,  or  in  cases  which  recover,  the  adhesions 
undergo  connective  tissue  transformation,  producing  by  reason  of  the 
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stretching  incident  to  the  frequent  intestinal  movenoents.  fibrous  bands 
of  different  shapes  and  sizes.  In  some  cases  the  adhesions  are  so  exten- 
sive as  to  bind  all  the  abdominal  viscera  together  in  a  confused  mass, 
and  are  so  firm  as  to  make  their  separation  well  nigh  impossible.  Some- 
times the  adhesions  are  so  distributed  as  to  imprison  the  exudate  within 
a  circumscribed  area  and  give  rise  to  cyst-like  formations. 

Departures  from  the  characteristic  sero-fibrinous  exudate  are  fre- 
quently observed.  In  certain  cases,  especially  those  arising  from  scurvy 
or  cancer,  there  is  an  outpouring  of  blood ;  the  fluid  assumes  a  red 
color,  and  the  microscope  detects  the  presence  of  red  blood-corpuscles. 
Very  often  in  the  sero-fibrinous  cases  numerous  white  flakes  of  lymph 
are  discernible.  The  quantity  of  inflammatory  effusion  varies  greatly, 
not  amounting  ordinarily  to  more  than  a  few  ounces.  It  may  reach 
several  pints.  Purulent  accumulations  are  also  found  in  great  variety. 
When  large  in  quantity,  they  are  generally  of  liquid  consistence ;  when 
small,  thick.  Sometimes  the  purulent  exudate  is  strictly  localized, 
and  is  referred  to  as  an  abscess.  Long  continuance  of  circumscribed 
suppuration  leads  to  ulceration  of  the  adjacent  peritoneal  surfaces,  and 
to  perforations  with  resulting  formation  of  long  fistulous  tracts,  dis- 
-charging  externally  or  into  one  of  the  hollow  viscera. 

The  prevailing  view  that  all  cases  of  peritonitis  are  of  septic  origin 
seems  to  have  a  good  foundation.  No  specific  micro-organism  has  been 
alleged  as  the  cause  of  the  disease.  Indeed,  investigations  teach  that  it 
may  arise  from  quite  a  variety  of  infections.  The  majority  of  cases 
seem  to  find  their  origin  in  infection  from  the  bacterium  coli  commune. 
Still  others  are  undoubtedly  produced  by  the  staphylococcus  pyogenes 
aureus,  the  staphylococcus  albus  and  the  staphylococcus  pyocyaneus,  as 
ivell  as  by  other  micro-organisms.  There  is  also  evidence  to  show  that 
in  some  cases  the  inflammation  is  the  result  of  the  action  of  the  products 
of  microscopic  growth  and  not  to  the  latter  themselves.  The  bacterium 
-coli  commune,  as  is  well  known,  is  found  in  great  numbers  throughout 
the  normal  human  intestinal  contents.  Occurring  thus  it  appears  to  be 
Bon-paihogenic,  but  in  the  presence  of  any  abnormal  condition  becomes 
highly  infectious.  It  is  believed  that  a  simple  peritoneal  inflammation 
such  as  arises  from  hernial  strangulation,  the  irritation  of  ovarian 
tumors,  and  various  diseases  of  the  abdominal  viscera,  is  sufficient  to 
permit  its  migration  through  the  intestinal  walls,  thus  infecting  the 
peritoneum.  It  has  been  shown  to  become  virulent  even  in  venous  con- 
gestion of  the  intestines,  in  diarrhoea  and  in  constipation.  Experimental 
observations  indicate  that  the  results  of  infection  by  this  bacterium 
depend  to  a  great  extent  on  the  dose  of  poison  administered.  The 
-difference  in  dosage  is  thus  made  to  account  for  different  varieties  of  the 
disease.  It  has  also  been  found  that  local  conditions  have  considerable 
to  do  with  the  virulence  of  the  infectious  materials.    Thus  if  the  micro- 
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organisms  are  introduced  with  a  fluid  difficult  of  absorption,  as  blood, 
or  a  corrosive  fluid  capable  of  damaging  the  peritoneum,they  are  decidedly- 
more  active  than  they  would  be  under  certain  other  conditions. 

The  pyogenic  cocci  are  the  micro-organisms  introduced  in  the  case 
of  infection  arising  from  the  uterus  and  ovaries. 

In  gonorrhoeal  cases,  gonococci  per  ae  are  not  the  active  infecting 
agent,  for  it  has  been  shown  that  these  micro-organisms  do  not  flourish 
in  the  peritoneal  cavity.  Other  bacteria  found  in  the  urethral  or 
vaginal  discharge  are  at  fault. 

As  already  suggested,  it  is  now  almost  universally  conceded  that  the 
peritoneal  inflammation  is  not  the  dangerous  factor  in  peritonitis.  The 
peritoneum,  it  must  be  remembered,  is  a  large  membrane,  covering,  it  is 
said,  a  surface  equal  to  the  entire  external  integument.  There  is  thus 
abundant  opportunity  for  absorption  of  any  organic  poison  within  its 
cavity.  The  symptoms  of  the  disease,  moreover,  are  by  no  means  pro- 
portionate to  the  inflammatory  process.  Ofttimes  the  most  severe  cases 
are  characterized  by  local  conditions  far  too  slight  in  degree  to  account 
for  a  fatal  issue.  Besides  this,  the  clinical  phenomena  in  severe  cases 
indicate  almost  beyond  question  the  operation  of  an  overwhelming 
poison. 

Symptomatology. — The  onset  of  acute  peritonitis  is  always  rapid. 
The  first  symptom  is  pain,  which  in  cases  dependent  upon  rupture  of  a 
hollow  viscus,  as  in  intestinal  ulceration,  is  associated  with  a  sensation 
as  if  something  had  given  way  within.  Every  influence  causing  any 
motion  of  the  inflamed  parts  excites  the  pain  to  renewed  activity.  Thus 
it  is  aggravated  by  coughing,  breathing,  vomiting  and  by  every  motion 
about  the  bed.  As  a  rule,  it  is  frightfully  severe,  and  of  a  tearing,  cut- 
ting  character.  As  in  the  case  of  pleurisy  it  is  most  marked  at  the  begin- 
ning of  the  disease  and  diminishes  or  even  disappears  with  the  advent 
of  exudation.  The  abdomen  is  sensitive  to  pressure,  the  slightest  touch 
causing  intense  suffering.  As  a  rule,  the  pain  is  localized  in  the  begin- 
ning to  the  point  of  beginning  inflammation,  from  which  it  spreads. 
Sometimes,  however,  it  is  general  from  its  very  inception.  The  former 
condition  prevails  with  sufficient  frequency  to  make  the  situation  of  the 
pain  an  important  point  for  diagnosis  and  treatment.  It  must  be 
remembered  that  sometimes  a  pain  occurs  in  one  spot  while  the  inflam- 
mation is  situated  elsewhere.  The  discovery  of  points  of  tenderness  then 
becomes  an  important  matter. 

Thus  in  peritonitis  from  perforation  of  the  stomach  pain  may  be 
referred  to  the  back,  the  chest  or  the  shoulder.  Sometimes  it  is  situated 
in  or  about  the  umbilicus  regardless  of  the  seat  of  disease. 

As  the  result  of  the  pain  and  tenderness  the  patient  lies  upon  his 
back  with  the  thighs  drawn  up,  and  flexed  upon  the  abdomen,  in  order 
to  relieve  tension  of  the  abdominal  walls.      The  movements  of  the 
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diaphragm  are  restricted  as  far  as  possible,  respiration  becoming  shallow 
and  of  the  costal  type. 

In  exceptional  cases,  and  these  generally  of  puerperal  origin,  the 
pain  is  slight  or  even  entirely  absent 

Alterations  in  the  temperature  present  no  fixed  type.  The  disease 
is  frequently  ushered  in  with  a  chill,  especially  when  sepsis  is  extreme. 
The  initial  rise  of  temperature  accompanying  or  succeeding  the  chill  is 
usually  well  marked,  reaching  103°  or  104°  F.  In  well-marked  septic 
cases  it  does  not  go  very  high,  usually  not  higher  than  101°  or  102°F., 
and  it  may  be  normal  or  subnormal.  When  the  peritonitis  arises  from 
perforation  the  first  condition  may  be  one  of  collapse.  At  the  best  the 
thermometer  is  an  unreliable  diagnostic  and  prognostic  guide. 

The  pulse,  however,  is  characteristic.  Very  early  in  the  course  of 
an  attack  it  becomes  rapid,  small  and  weak.  Very  often  it  is  this 
quality  of  the  pulse  which  indicates  the  serious  nature  of  the  disease,  even 
while  all  the  other  phenomena  are  apparently  such  as  to  occasion  no 
especial  alarm.  In  circumscribed  peritonitis  the  pulse  frequency  is 
generally  about  100,  but  when  the  infiammation  becomes  general,  or  the 
systemic  poisoning  profound,  it  rises  to  130  or  150  or  more. 

Vomiting  is  usually  an  early  symptom,  being  associated  with  the 
abdominal  pain.  The  first  substances  vomited  consist  of  food,  later,  of 
mucus  and  bile,  and  finally,  of  feecal  matter.  This  symptom  is  apt  to 
continue  throughout  the  course  of  the  disease  and  be  excited  at  every 
attempt  to  eat  or  drink.  Between  the  paroxysms  the  patient  complains  of 
nausea,  and  refers  to  "  a  gulping  up  of  greenish  material  into  the  pharynx." 
This  is  a  pretty  constant  phenomenon  of  septic  cases.  The  intolerance 
of  the  stomach  is  made  all  the  more  distressing  because  of  the  patient's 
great  thirst,  which,  perforce  of  circumstances,  he  cannot  alleviate. 

Abdominal  distention  is  an  early  and  an  important  symptom.  It  is 
produced  by  the  accumulation  of  fiatus  within  the  intestines,  and  leads 
to  paresis  of  the  muscular  coat  of  the  bowels.  The  condition  is  further- 
more intensified  by  a  weakened  or  flaccid  condition  of  the  abdominal 
walls.  It  is,  therefore,  especially  well  marked  in  puerperal  peritonitis, 
and  is  less  prominent  in  strong,  muscular  men.  The  shape  of  the  abdo- 
men has  been  compared  to  that  of  a  dome.  The  distention  is  sometimes 
so  great  that  the  skin  of  the  abdomen  is  shining  and  smooth.  The  dia- 
phragm is  forced  upward  and  displacements  of  abdominal  and  thoracic 
viscera  occur  in  considerable  variety. 

Hiccough  is  a  prominent  symptom  of  some  cases.  It  appears  to  be 
caused  by  gastric  disturbance  or  by  involvement  of  the  upper  portion  of 
the  peritoneum  or  of  the  diaphragm. 

The  facial  expression  of  the  patient  is  always  an  important  point 
for  observation  in  this  disease.  The  features  are  drawn,  sunken,  and 
the  nose  looks  pointed  and  pinched.  The  expression  is  one  of  anxiety. 
The  voice  is  weak. 
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The  mental  condition  is  anxious.  Consciousness  is  usually  pre- 
served until  the  last,  though  it  may  give  place  to  mild  delirium  or 
stupor,  in  \^hicb  condition  the  patient  dies. 

The  tongue  is  at  first  moist  and  slightly  coated.  Later  it  takes  on 
the  appearance  common  to  asthenic  diseases,  i.  e.,  it  becomes  dry  aad 
brown. 

The  bowels  are  generally  constipated,  owing  to  the  paretic  condition 
of  their  muscular  coat.  Statistics  taken  from  the  London  Hospital  show 
that  out  of  one  hundred  cases  of  peritonitis  in  but  twenty-eight  were  the 
bowels  loose,  cases  associated  with  diarrhoea  seeming  to  ofier  a  better 
prognosis.  The  latter  condition  is  the  usual  one  in  cases  of  puerperal 
peritonitis. 

The  urine  presents  no  characteristic  features.  As  in  the  majority 
of  febrile  affections  it  is  high-colored  and  scanty.  When  the  peritoneal 
covering  of  the  bladder  is  involved  there  is  frequent  urging  to  urination. 
The  muscular  coat  of  the  bladder,  like  that  of  the  intestines,  may 
become  paretic,  with  resulting  retention  of  urine.  This  last-mentioned 
symptom  is  occasionally  produced  by  the  massive  doses  of  opium  some- 
times administered  in  the  treatment  of  this  disease.  Indican  is  found  in 
large  quantities. 

Physical  Signs. — Upon  inspection  the  abdominal  distention,  to 
which  reference  has  already  been  made,  is  apparent.  The  peristaltic 
movements  of  the  intestines  are  often  observed  through  the  stretched 
abdominal  walls.  The  abdominal  muscles  are  rigid,  and  the  respiratory 
movements  are  limited  to  the  chest.  With  increased  distention  the  mus- 
cular rigidity  diminishes.  It  is  rarely  possible  to  make  out  the  exuda- 
tion itself,  for  it  naturally  gravitates  to  the  most  dependent  positions,  and 
hence  must  be  very  large  in  quantity  before  it  can  be  detected.  When 
exudation  commences  a  fremitus  produced  by  the  friction  of  opposing 
peritoneal  surfaces  may  be  felt. 

Percussion  gives  a  clear  tympanitic  sound  over  the  distended  abdo- 
men. The  quality  of  the  note  is,  of  course,  modified  over  certain  areas 
according  to  the  viscera  below.  Sometimes  it  is  possible  to  make  out 
effusion  by  the  presence  of  percussion  dulness  in  the  dependent  portions 
of  the  abdomen.  Some  years  ago  Flint  called  attention  to  the  value  of 
tympanitic  resonance  over  the  hepatic  region  as  evi<ience  of  intestinal 
perforation.  In  many  cases  this  sign  has  a  positive  value,  but  it  is  not 
infallible,  for  it  is  possible  for  a  coil  of  intestine  to  come  between  the 
liver  and  the  abdominal  walls  and  thus  change  the  percussion  sounds  in 
that  locality.  Then  again  this  sign  cannot  occur  when  extensive  adhe- 
sions have  formed  between  the  hepatic  and  parietal  surfaces,  for,  in  a  case 
of  perforation  under  these  circumstances,  no  gas  can  reach  that  place. 
Regarding  the  discovery  of  exudation  by  percussion,  it  must  be  remem- 
bered that  when  the  fluid  is  encapsuled  by  adhesions,  the  areas  of  per- 
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cussion  dulness  do  not  change  with  alterations  in  the  position  of  the 
patient. 

Auscultation  usually  discovers  loud  gurgling  through  the  intes- 
tines, and  sometimes,  friction  sounds  over  the  inflamed  peritoneal 
surfaces. 

Diagnosis. — The  diagnosis  of  acute  peritonitis  may  be  safely  made 
when  in  the  presence  of  a  disease  to  which  it  may  be  secondary  there 
set  in  suddenly  abdominal  pain  and  tenderness,  fever,  vomiting,  tym- 
panites, quick,  feeble  pulse  and  constipation.  A  searching  investigation 
for  a  primary  disease  is  always  a  very  important  matter,  especially  for 
therapeutic  purposes.  A  number  of  conditions  afford  opportunities  for 
«rror.  These  include  intestinal  obstruction,  enteritis,  enteralgia,  renal 
colic,  biliary  colic,  uterine  colic,  and  hysteria. 

Acute  intestinal  obstruction  begins  with  griping  pains,  vomiting,  which 
is  often  stercoraceous,  soon  following.  The  pain  is  often  localized,  and 
is  not  so  apt  to  be  accompanied  by  localized  tenderness.  Peritonitis  is 
^^ery  apt  to  be  accompanied  by  the  rise  of  temperature  already  mentioned, 
and  the  rapid  wiry  pulse.  In  many  cases,  however,  a  differentiation  is 
impossible.  Both  diseases  have  constipation,  but  in  obstruction  that 
phenomenon  is  decidedly  more  marked. 

In  acute  enteriiia  pain  and  abdominal  distention  are  present;  but 
diarrhoea  is  the  prevailing  condition  of  the  bowels.  The  pain  is  colicky 
in  character. 

In  enteralgia  the  pain  is  relieved  by  pressure,  and  fever  is  absent. 
The  absence  of  a  cause  for  peritonitis  and  the  presence  of  one  provocative 
of  intestinal  disturbance,  are  valuable  diagnostic  aids. 

In  renal  colic  the  pain  is  limited  to  the  kidney  and  the  Course  of  the 
ureter,  and  is  associated  with  evidences  of  calculus,  as  uric  acid  gravel, 
hsematuria,  etc. 

Biliary  colic  has  pain  in  the  region  of  the  gall-bladder  which  struc- 
ture is  distended,  and  jaundice  appears  within  twenty-four  hours  in 
nearly  all  cases. 

Uterine  colic  comes  on  during  the  menstrual  period,  and  the  pain  is 
not  constant. 

Hysterical  cases  are  to  be  recognized  by  the  usual  concomitants  of 
hysteria.  The  diagnosis  here  is  sometimes  exceedingly  difficult,  owing 
to  the  many  suggestive  symptoms  which  develop. 

PrognOfiiB. — Acute  peritonitis  is  always  a  very  dangerous  disease. 
In  septic  cases,  especially  those  arising  from  perforation,  death  may  result 
from  profound  shock  or  systemic  poisoning  within  twelve  to  twenty- 
four  hours.  In  the  majority  of  fatal  cases,  death  takes  place  within 
seven  days  of  the  onset  of  the  disease.  Peritonitis  in  which  the  exudate 
is  serous  or  sero-fibrinous,  while  a  serious  affection,  is  ^ot  uncommonly 
recovered  from.    Unfortunately  we  have  no  data  by  which  such  cases 


Digitized  by 


Google 


676  PERITONITIS. 

may  be  recognized  clinically.  Localized  suppurative  peritonitis  if  oper- 
ated sufficiently  early,  offers  a  favorable  prognosis.  Not  so,  however, 
when  by  reason  of  delay  rupture  of  the  abscess  has  taken  place,  and  a 
general  septic  peritonitis  is  thus  produced.  Favorable  symptoms  are 
improvement  in  the  quality  and  frequency  of  the  pulse,  cessation  of 
vomiting,  and  relaxation  of  the  bowels. 

Treatment. — The  first  element  in  the  treatment  of  peritonitis  is 
absolute  rest,  although  it  would  seem  needless  to  make  this  suggestion 
in  view  of  the  patient's  serious  illness.  But  rest  does  not  mean  that 
alone  obtained  by  lying  in  bed ;  it  includes  the  removal  of  every  source 
of  annoyance  and  discomfort,  and  functional  rest  of  the  abdominal  vis- 
cera as  far  as  possible.  The  patient  must  be  made  so  comfortable  that 
restlessness  may  find  little  or  no  excuse.  The  food  should  be  limited 
in  quantity,  and  carefully  selected  as  to  quality.  Liquid  nourishment 
is  unquestionably  the  best.  Milk  may  be  given  in  that  form  in  which  it 
seems  to  produce  the  least  discomfort,  hot,  cold,  peptonized,  or  mixed 
with  Vichy  or  soda  water.  If  preferred,  soups  or  broth  may  be  adminis- 
tered. When  the  vomiting  is  so  extreme  as  to  make  feeding  by  the 
mouth  a  questionable  procedure,  rectal  alimentation  must  be  resorted  to. 
For  this  purpose  the  injection  of  a  well-prepared  and  peptonized  beef 
broth  or  whey,  which  may  be  mixed  with  liquid  peptonoids,  may  be 
given  in  quantities  of  three  ounces  three  or  four  times  daily.  The 
minimum  quantity  of  food  required  for  the  patient's  demands  should  be 
employed.  While  thus  advising  abstemiousness  in  feeding,  care  must 
be  exercised  lest  it  be  carried  to  too  great  an  extreme,  and  the  patient 
made  to  suffer  needlessly  thereby.  When  rectal  alimentation  is  employed, 
the  importance  of  washing  out  the  rectum  at  daily  intervals  must  be 
borne  in  mind. 

Early  in  the  course  of  the  disease  the  propriety  of  clearing  out  the 
intestinal  canal  may  be  entertained.  Many  laparotomists  are  strong 
advocates  of  the  treatment  of  peritonitis  in  its  early  stage  by  the  admiD- 
istration  of  saline  cathartics,  but  their  views  have  not  found  general 
acceptance,  though  obtaining  considerable  respect.  In  view  of  the  fact 
that  peritonitis  often  results  from  the  action  of  the  bacterium  coli  com- 
mune, it  would  seem  that  the  complete  evacuation  of  the  intestines  prior 
to  operations  on  the  abdomen  should  lessen  the  chances  of  infection,  and 
thereby  diminish  the  danger  from  peritonitis.  Viewing  the  evil  results 
of  the  disease  as  a  toxaemia,  it  would  also  appear  that  the  free  discharge 
of  all  feecal  matters  might  be  conducive  to  lessening  of  the  amount  of 
infection.  If  it  is  deemed  desirable  in  any  case  to  cause  a  movement  of 
the  bowels,  the  purgative  enema  recommended  in  the  article  on  constipa- 
tion on  page  664  may  be  administered.  In  any  case,  however,  in  which 
there  is  strong  reason  to  believe  that  the  disease  has  resulted  from  per- 
foration of  either  stomach  or  bowels,  purgation  in  any  way  should  be 
carefully  avoided. 
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The  relief  of  pain  when  severe  is  an  important  part  of  the  treat- 
ment. When  ordinary  remedies  and  measures  fail  to  bring  about  the 
desired  relief,  then  the  administration  of  opium  or  morphia  becomes 
necessary.  The  latter  drug  is  probably  the  more  useful  when  admin- 
istered hypodermatically.  Opium  given  by  the  mouth  in  peritonitis 
is  but  slowly  absorbed.  Some  old  school  authorities,  especially  Alonzo 
Clark,  urgently  recommended  that  the  narcotic  selected  be  pushed 
to  the  fullest  extent.  Such  a  course,  however,  is  exceedingly  unwise 
as  well  as  unnecessary.  Just  su£Scient  should  be  given  to  make 
the  patient  comfortable,  and  no  more.  This  quantity  will  also  diminish 
peristalsis,  and,  in  cases  arising  from  perforation,  assist  in  limiting  the 
resulting  peritonitis.  The  natural  tendency  of  the  pain  to  disappear 
with  the  advent  of  the  stage  of  effusion  must  not  be  forgotten,  and  the 
dose  of  morphia  reduced  accordingly.  The  indiscriminate  use  of  opiates 
is  attended  by  serious  disadvantages,  inasmuch  as  they  disguise  symp- 
toms, and  ofttimes  interfere  with  the  natural  process  of  cure. 

Local  applications  for  the  reduction  of  the  inflammation  should 
not  constitute  a  very  important  part  of  the  treatment.  In  the  case 
of  a  strictly  localized  inflammation,  in  its  incipiency,  the  use  of  the 
ice  bag  may  prove  beneficial.  The  fact  that  the  disease  is  dangerous 
because  of  its  toxic  effect  on  the  system  and  the  possible  conservative 
nature  of  the  inflammation,  must  ever  be  entertained.  Hot  applica- 
tions are  far  more  valuable  than  are  the  cold.  Heat  is  a  most  useful 
means  of  lessening  the  pain.  It  may  be  applied  by  means  of  the 
hot  water  bag,  the  Japanese  fire  box,  the  electrotherm,  flannels  wrung 
out  of  hot  water,  or  light  flax-seed  poultices.  It  should  always  be  as 
great  as  the  patient  can  comfortably  bear,  care  being  taken  lest  the  skin 
be  damaged. 

When  tympanites  becomes  a  source  of  suffering  it  should  be  relieved. 
Then  the  application  to  the  abdomen  of  one  or  two  fluid  drachms  of  a 
mixture  of  equal  parts  of  turpentine  and  sweet  oil  beneath  the  poultice 
is  beneficial.  The  lower  portion  of  the  intestinal  canal  may  be  relieved 
by  a  warm  water  enema.  Some  authorities  have  recommended  that  the 
stomach  should  be  emptied  by  lavage ;  but  to  the  writer  such  a  measure 
seems  needlessly  severe  if  not  positively  harmful  as  it  violates  one  of 
the  cardinal  principles  of  treatment,  t.  e.,  absolute  rest.  Mild  measures 
failing,  the  puncture  of  the  distended  intestines  by  a  very  fine  trocar  has 
been  recommended,  and  may  be  beneficial  in  rare  instances.  While 
there  is  probably  but  little  danger  of  escape  of  gas  into  the  peritoneum 
through  the  small  openings,  this  operation  should  always  be  held  as  a 
demieT  ressori. 

When  the  vomiting  is  severe,  it  may  be  relieved  by  the  administra- 
tion of  pellets  of  ice.  Sometimes  hot  water  is  a  better  remedy,  especially 
when  thirst  is  marked,  as  the  ice  seems  to  have  a  tendency  to  aggravate 
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this  symptom.    All  other  measures  failing,  morphia  hypodermaticallj 
should  be  tried. 

As  a  rule,  the  constipation  should  go  untreated.  The  circumstances 
under  which  laxative  medication  is  permissible  have  already  been 
detailed. 

When  the  pulse  is  failing,  and  the  tozeemia  is  well  marked,  alcoholic 
beverages  are  advisable. 

The  advisability  of  operative  measures  must  be  entertained  in  every 
case.  In  many  they  are  unnecessary.  It  is  important,  however,  that 
the  course  of  the  case  be  carefully  watched,  lest  too  much  time  be  spent 
in  medicinal  treatment,  and  the  time  when  operation  offers  fair  results 
passed  by.  The  majority  of  well-defined  septic  cases  should  be  subjected 
to  laparotomy,  especially  so  when  the  nature  of  the  primary  lesion  indi- 
cates clearly  the  character  of  the  infection.  Acute  general  peritonitis, 
even  when  taken  in  its  earliest  stages,  proves  highly  fatal.  Still,  recov- 
eries are  possible.  McCosh  believes  that  his  own  statistics,  three 
recoveries  in  fourteen  operations,  represent  about  the  general  average  of 
results.  The  earlier  the  operation  is  performed  the  better.  Very  few 
cases  recover  when  operation  is  delayed  longer  than  the  second  day, 
although  good  results  have  been  obtained  at  a  much  later  period,  even  in 
cases  apparently  hopeless.  Acute  circumscribed  suppurative  peritonitis 
gives  very  good  results  from  operation,  which  is  urgently  called  for  at  as 
early  a  period  as  possible. 

Aconite  may  occasionally  be  the  only  remedy  necessary  if  given  in 
the  very  early  stage  and  upon  the  typical  group  of  aconite  symptoms  so 
often  met  with  in  the  early  stage  of  serious  inflammatory  affections.  I 
have  notes  of  two  cases  of  this  character  occurring  in  young  ladies,  one 
of  which  was  apparently  the  result  of  exposure  to  c6ld.  A  quick  small 
hard  pulse,  anxiety,  bodily  restlessness,  thirst,  constipation,  a  dry  skin, 
which  may  not  yet  be  hot  but  with  a  temperature  of  103^  or  104°  F., 
are  some  of  the  symptoms  calling  for  this  medicine.  The  first  to  the 
third  decimal  dilutions  may  be  employed,  and  should  be  frequently 
repeated.  I  have  not  always  stopped  aconite  at  once  upon  selecting 
the  second  medicine,  but  have  continued  occasional  doses  for  a  day  or 
two  after  commencing  with  bryoniay  which  is  the  remedy  most  frequently 
selected  at  this  time,  and  which  is  the  most  valuable  medicine  we  possess 
for  well-developed  peritonitis  until  the  effusion  becomes  free  or  puru- 
lent. It  matters  not  whether  the  peritonitis  is  secondary  to  appendicitis, 
inflammation  of  the  pelvic  organs,  or  to  other  intra-abdominal  inflam- 
mation. It  possesses  little  or  no  influence  over  cases  which  are  clearly 
septic.    Bryonia  should  be  administered  as  recommended  for  aconite. 

Should  one  or  both  of  these  remedies  subdue  the  acute  process  io 
great  measure  they  may  be  advantageously  followed  by  sulphiir  in  the 
sixth  decimal  trituration,  which  remedy  hastens  resolution  and  favors 
absorption  of  the  exudate. 
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If  the  disease  increases  in  intensity  notwithstanding  the  use  of 
bryonia,  a  new  selection  must  be  made,  the  most  important  medicines 
being  canthariSy  mercurius  corrosivus  and  arsenic.  CantharU  is  preferable 
if  the  features  are  pinched,  the  pulse  rapid  and  feeble,  the  abdomen  much 
distended,  the  pain  severe  and  of  a  cutting  and  burning  character. 
The  urinary  symptoms  of  this  medicine  may  be  present.  Mercu- 
rius  carrosivus  is  applicable  to  much  the  same  symptom  group,  but  is 
preferable  if  vomiting  is  frequent,  the  bowels  loose,  or  if  indications  of 
purulency  of  the  exudate  are  present.  Arsenic  should  be  considered 
when  general  symptoms  of  a  septic  infection  are  prominent  It  must  be 
prescribed  mainly  upon  its  general  symptoms,  as  in  typhoid  fever,  or 
other  serious  forms  of  disease.  The  great  prostration  with  thready  pulse 
and  terrible  anxiety,  nightly  aggravations,  etc.,  constitute  a  most  un- 
promising picture,  but  a  few  cases  of  this  character  do  recover  and  some- 
times by  the  aid  of  arsenic.  Lachesis  is  applicable  to  the  same  class  of 
adynamic  cases,  especially  when  associated  with  a  gangrenous  focus,  as 
in  appendicitis.  Marked  sensitiveness  of  the  abdomen  to  touch,  a  mild 
delirium  and  an  aggravation  on  awaking  and  in  the  afternoon,  are  sug- 
gestive indications. 

In  the  extreme  stage  of  peritonitis,  with  rapidly  failing  circulation, 
such  remedies  as  veratrum  albuniy  carbo  veg.,  colchicum  and  arsenic  are 
recommended,  but  I  have  observed  little  benefit  from  their  use. 

Belladonna  and  colocynth  are  not  infrequently  useful  in  the  peritonitis 
of  children,  and  that  dependent  upon  pelvic  disease  in  women,  such  cases 
being  more  apt  to  develop  the  prominent  symptoms  of  these  remedies. 

Bhus  toxicodendron,  baptisia  and  the  mineral  acids  may  be  called  for 
in  rather  protracted  cases  of  peritonitis  which  develop  symptoms  of  the 
typhoid  state. 

Symptoms  indicative  of  suppuration  suggest  mercurius  corrosivus, 
arsenic,  arsenile  of  quinine  and  quinine.  Should  the  patient  survive  the 
acute  period  good  service  will  be  secured  from  such  remedies  as  hepar 
sulphur,  silicea,  sulphur  and  iodide  of  potassium. 

PERrroNms  in  infants. 

The  study  of  peritonitis  as  it  occurs  in  infants  and  young  children 
involves  etiological  questions  almost  entirely.  The  disease  may  occur 
even  during  intra-uterine  life,  causing  the  death  of  the  foetus  in  mobt 
instances.  In  other  cases  the  child  is  born  with  all  the  symptoms  of  the 
disease.  All  of  these  cases  are  the  product  of  inherited  syphilis.  Even 
when  not  fatal  the  disease  interferes  sadly  with  intestinal  development^ 
because  of  the  extensive  adhesions  between  opposing  surfaces  of  intes- 
tine and  frequent  narrowing  of  the  intestinal  lumen  by  cicatrices.  Occur- 
ring shortly  after  birth,  peritonitis  is  usually  the  result  of  septic  infection 
from  the  umbilicus.   Still  later  in  life  its  advent  is  attributed  to  exposure 
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to  cold,  fatigue,  etc.  In  young  girls  vulvo -vaginitis  is  an  occasional 
cause.  The  general  causes  of  peritonitis  enumerated  as  occurring  in 
adults  are  also  operative  in  children,  and  need  not  be  mentioned  in 
this  place. 

OHRONIO  PERITONITIS. 

Etiology. — Chronic  peritonitis,  like  the  acute  form  of  the  disease, 
may  be  either  diffuse  or  circumscribed.  The  former  is  of  rare  occur- 
rence excepting  as  the  result  of  tubercular  infection ;  still,  clinical  evi- 
dence in  its  favor  is  sufficiently  strong  to  make  its  existence  unquestion- 
able. Whether  circumscribed  or  diffuse  chronic  peritonitis  may  result 
from  imperfect  resolution  of  the  acute  variety.  The  influences  leading 
to  this  unfortunate  result  are  imperfectly  understood.  When  in  the 
case  of  acute  circumscribed  peritonitis  the  effusion  becomes  encysted 
and  fails  to  be  absorbed  it  acts  as  an  irritant  and  thus  perpetuates  the 
inflammation ;  especially  is  it  likely  to  have  this  effect  when  the  exuda- 
tion is  purulent.  Constitutional  diatheses  are  undoubtedly  active  in  the 
production  of  some  cases.  Chronic  peritonitis  has  also  been  attributed 
to  chronic  diarrhoea,  typhoid  fever,  syphilis,  measles,  and  exposure  to 
cold. 

Pathology  and  Morbid  Anatomy. — The  post-mortem  appear- 
ances in  cases  of  chronic  peritonitis  present  a  variety  of  types  sufficient 
to  enable  us  to  recognize  several  distinct  classes  of  cases  which  may  be 
grouped  as  follows :  (1)  Adhesive  peritonitis,  which  may  be  local  or 
diffuse;  (2)  hyperplastic  peritonitis;  (3)  chronic  hsemorrhagic  periton- 
itis. The  first  of  these  is  found  very  frequently  at  autopsies.  It  is  shown 
by  limited  adhesions  in  different  portions  of  the  abdominal  cavity,  but 
especially  by  adhesions  between  adjacent  coils  of  the  intestines,  between 
the  intestines  and  the  mesentery,  or  between  the  liver  or  spleen  and  the 
diaphragm.  Little  or  no  inconvenience  is  experienced  during  life,  the 
first  eviden<;e  of  the  trouble  being  afforded  at  the  autopsy.  The  diffuu^ 
form  is  said  to  be  a  continuation  of  acute  general  peritonitis.  It  is  char- 
acterized by  general  adhesions  with  practical  obliteration  of  the  perito- 
neal cavity.  Great  thickening  of  the  peritoneum  is  often  observed.  In 
hyperplastic  peritonitis  there  is  also  great  thickening  of  the  peritoneum, 
but  adhesions  are  absent.  Effusion  is  present  in  greater  or  less  degree, 
although  rarely  to  the  extent  of  causing  marked  abdominal  distention. 
In  some  cases  limited  adhesions  exist,  producing  encapsulation  of  the 
exudate.  Extensive  visceral  changes  are  associated.  Chronic  hssmor- 
rhagic  peritonitis  is  a  rare  variety,  described  by  Virchow,  and  analogous 
to  pachymeningitis  hsemorrhagica.  It  is  apt  to  be  localized  and  occur 
in  the  pelvis. 

Symptomatology. — A  glance  at  the  morbid  changes  of  chronic 
peritonitis,  as  just  described,  shows  that  the  disease  cannot  possess  a  well* 
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defined  and  characteristic  symptomatology.  In  mild  cases  of  the  cir- 
cumscribed adhesive  variety,  symptoms  are  often  wanting.  Diffuse 
adhesive  peritonitis  following  the  acute  disease  is  necessarily  character- 
ized by  a  continuation  of  the  various  symptoms  of  the  acute  stage,  but 
in  modified  degree.  Pain  is  present,  being  more  intense  and  associated 
with  greater  tenderness  over  places  where  the  inflammation  is  more 
violent  Necessarily  thQ  location  of  the  foci  of  maximum  pathological 
changes  must  exert  an  influence  on  the  symptoms,  for  according  as  they 
are  adjacent  to  intestines,  liver,  stomach,  kidneys,  ureters,  bladder,  uterus, 
or  ovaries,  so  will  the  clinical  picture  vary.  The  circumscribed  adhesive 
peritonitis  sometimes  produces  similar  disturbances. 

Chronic  peritonitis  has  no  definite  influence  over  the  general  health. 
Some  of  its  victims  are  apparently  in  good  general  condition.  In  other 
cases  there  is  progressive  emaciation,  vomiting  after  eating,  nausea, 
irregularity  of  the  bowels,  constipation  alternating  with  diarrhoea,  the 
usual  symptoms  of  gastric  or  intestinal  indigestion,  and  ansBmia.  The 
temperature  may  be  normal,  or  there  may  be  marked  fluctuations,  the 
maximum  elevation  in  the  twenty-four  hours  being  in  the  latter  part  of 
the  day. 

The  abdomen  may  be  either  flat  or  distended.  When  the  latter,  the 
maximum  degree  of  effusion  may  be  attained  early  or  late.  In  some 
cases  the  abdomen  becomes  greatly  distended  within  three  or  four  weeks. 
This  symptom  presents  marked  variations  in  intensity  from  day  to  day, 
without  any  corresponding  changes  in  the  other  manifestations  of  the 
disease.  With  the  onset  of  profuse  diarrhoea  or  diuresis  it  is  very  apt  to 
diminish  greatly.  When  the  exudate  is  not  sufficiently  great  to  interfere 
with  proper  examination  of  the  abdomen,  extensive  thickenings  appear- 
ing almost  as  tumors  may  be  discovered  by  palpation. 

Sometimes  encapsuled  exudates  undergo  partial  absorption  and  cal- 
cification. 

Diagnosis. — In  the  absence  of  effusion  or  the  history  of  an  acute 
peritonitis,  which  has  probably  acted  as  the  causative  agent,  the  diagnosis 
of  chronic  peritonitis  is  attended  with  the  greatest  difficulty.  One  can  only 
surmise  its  existence  when  by  a  careful  study  of  the  clinical  history  of 
the  case,  he  is  enabled  to  exclude  ascites  as  the  result  of  liver,  heart  or 
kidney  disease,  and  the  various  lesions  to  which  the  abdominal  viscera 
are  subject. 

Prognosis. — In  view  of  the  diagnostic  difficulties  no  definite  prog- 
nosis can  be  given.  Very  many  cases  make  complete  recovery,  especially 
when  the  infiammation  is  circumscribed.  When,  however  the  abdominal 
viscera  become  involved  and  emaciation  and  anaemia  are  well  marked, 
the  case  is  apt  to  have  a  fatal  termination,  the  patient  dying  of  marasmus. 

Treatment — ^The  treatment  of  chronic  peritonitis  must  be  conducted 
on  the  general  principles  already  laid  down  for  the  treatment  of  the 
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acute  form.  The  patient  in  all  cases  should  have  plenty  of  rest  and  fresh 
air.  The  diet  must  be  nourishing  and  readily  digested.  When  the  effu- 
sion  is  abundant,  paracentesis  is  the  proper  measure,  which  often  of  itself 
proves  curative.  Repeated  tappings  are  beneficial.  Laparotomy  should 
be  resorted  to  when  medicinal  and  hygienic  treatment  fails.  The  reme- 
dies recommended  in  the  treatment  of  the  acute  form  are  also  indicated 
here.  In  addition,  we  may  also  think  of  apis^  cfllcarea  carb,,aurum  mur., 
iodide  of  potamum  and  svlphur. 

ASCITES. 

Synonyms. — Abdominal  dropsy^  hydroperitoneum  ;  hydrops  peri- 
tonei vel  abdominis. 

Definition. — The  term  ascites  is  ordinarily  used  to  denote  an  accu- 
mulation of  serous  fluid  in  the  peritoneal  cavity  arising  from  any  cause. 
Common  usage  tends  to  limit  the  application  to  cases  in  which  periton- 
itis does  not  exist. 

Etiology. — A  proper  understanding  of  the  method  by  which  portal 
obstruction  produces  ascites  necessitates  a  few  introductory  words  con- 
cerning the  anatomy  of  the  portal  vein.  Tributary  to  this  vessel  are  four 
principal  veins,  which  collect  the  venous  blood  from  the  gastro-intestinal 
tract.  They  are  the  inferior  and  superior  mesenteric,  the  splenic  and  the 
gastric  veins.  Their  distribution  is  such  that  they  drain  a  very  extensive 
portion  of  the  abdominal  contents.  The  portal  vein  is  formed  by  the 
junction  of  the  superior  mesenteric  and  splenic  veins.  It  passes  through 
the  right  border  of  the  lesser  omentum,  enters  the  transverse  fissure  ^f 
the  liver  and  then  divides  into  two  branches.  Further  divisions  and 
subdivisions  take  place,  the  branches  of  the  portal  veins  accompanying 
those  of  the  hepatic  artery  throughout  the  substance  of  the  liver.  Its 
capillary  divisions  become  continuous  with  the  terminal  branches  of  the 
hepatic  vein. 

The  fact  that  pressure  on  a  venous  trunk  or  obstruction  within  its 
lumen  will  produce  transudation  of  serum  is  well  known.  This  is  as 
true  of  the  portal  as  of  all  other  veins.  Direct  mechanical  obstruction 
then  becomes  an  important  cause  of  dropsy  of  the  pefiioneum.  This 
obstruction  may  be  exerted  on  the  main  trunk  of  the  portal  vein,  or  it 
may  be  a  general  interference  with  the  onward  passage  of  the  blood 
through  its  radicles  in  the  liver.  From  the  first  of  these  causes  ascites  is 
a  symptom  of  tumor  of  the  pancreas,  omentum,  or  liver,  aneurism  of 
the  hepatic  artery,  and  inflammatory  thickening  of  the  peritoneum. 
Sometimes  the  obstruction  is  due  to  the  direct  pressure  of  the  tumor;  in 
other  cases  it  is  the  result  of  thrombosis  of  the  portal  vein.  The  press- 
ure first  produces  thrombosis  and  this  latter  process  still  further  inten- 
sifies the  obstruction. 

The  liver  diseases  capable  of  interfering  with  the  portal  circulation 
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show  changes  throughout  the  entire  gland.  The  best  example  of  such, 
and  the  one  which  more  frequently  than  any  other  causes  ascites  is  cir- 
rhosis, in  which  affection  the  connective  tissue-overgrowth  contracts  on 
the  minute  branches  of  the  portal  vein  and  produces  portal  obstruction. 
A  general  cancerous  infiltration  of  the  liver  or  syphilitic  disease  some- 
times produces  the  same  result. 

Greneral  circulatory  obstruction  is  also  accountable  for  the  produc- 
tion of  ascites,  as  in  cardiac  and  renal  disease.  In .  these  cases,  how- 
ever, the  ascites  is  always  associated  with  dropsy  of  other  portions  of 
the  body. 

Under  normal  conditions  there  is  a  slight  transudation  of  serum 
through  the  bloodvessels  of  the  peritoneum.  This  fluid  is  quickly  taken 
up  by  the  lymphatics  and  hence  gives  rise  to  no  inconvenience.  Malig- 
nant tumors  of  the  peritoneum  sometimes  interfere  with  the  absorption 
of  this  fluid  and  ascites  results. 

Pathology  and  Morbid  Anatomy. — As  a  rule  the  peritoneum  itself 
shows  but  few  changes.  It  may  be  slightly  cedematous ;  or,  in  old  cases, 
it  may  exhibit  numerous  opacities  and  thickenings.  When  as  the  result 
of  previous  attacks  of  peritonitis,  adhesions  have  formed,  the  effusion 
becomes  encapsulated ;  thus  we  have  saccular  ascites.  Peritoneal  changes 
are  especially  apt  to  be  observed  in  cases  which  have  been  subjected  to 
frequent  tappings. 

The  ascitic  fluid  is  a  limpid,  pale,  yellow  fluid,  having  a  specific 
gravity  ranging  from  1010  to  1015.  Departures  from  this  standard  are 
observed.  Thus  it  may  possess  a  greenish  or  brownish  tint  from  the 
admixture  of  the  coloring  matters  of  the  bile  or  blood  respectively. 
Sometimes  too  it  is  somewhat  viscid  in  its  consistence.  In  some  cases  it 
is  of  a  milky  hue  owing  to  the  presence  of  chyle  {chylous  odcUes)  or  fat 
{adipose  ascites).  The  ordinary  chemical  reaction  of  ascitic  fluid  is  alka- 
line ;  very  exceptionally  it  is  neutral  or  acid.  On  standing  it  deposits  a 
sediment  which  consists  of  leucocytes,  granular  or  fatty  cell^,  red  blood 
corpuscles  and  cholesterin.  The  red  blood-cells  are  more  numerous  in 
the  cases  dependent  upon  general,  venous  obstruction.  The  fibrinous 
constituent  of  the  effusion  leads  to  the  formation  of  a  delicate  clot. 

Chylous  ascites  is  a  very  rare  condition,  less  than  fifty  cases  having 
been  recorded  in  literature.  It  is,  moreover,  very  fatal,  but  two  of  the 
cases  having  recovered.  It  is  due  to  rupture  of  the  thoracic  duct,  recep- 
taculum  chyli,  or  lacteal  vessels,  caused  by  distention  of  these  vessels 
resulting  from  repletion  or  disease  of  their  walls,  and  obstruction  to  the 
onward  progress  of  the  chyle.  The  obstruction  is  usually  produced  by 
tumors,  enlarged  mesenteric  glands,  peritoneal  thickenings,  adhesions  and 
cardiac  disease.  Sometimes  the  obstruction  is  found  in  the  thoracic  duct 
at  or  near  its  point  of  entrance  into  the  subclavian  vein,  in  which  case  a 
chylous  effusion  appears  in  the  left  pleural  cavity.    The  specific  gravity 
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of  the  fluid  is  high,  i,  e»,  1023 ;  the  percentage  of  albumin,  3  to  5.5  per 
cent. 

In  fat  or  adipose  ascites,  the  fat  particles  are  in  drops.  This  condi- 
tion appears  especially  in  cancer  or  tuberculosis  of  the  peritoneum,  and  is 
due  to  fatty  degeneration  of  portions  of  the  growth. 

Symptomatology. — The  symptoms  of  ascites  are  the  result  of  the 
mechanical  action  of  the  accumulation.  They  are  both  subjective  and 
objective,  the  former  being  more  prominent  when  the  effusion  takes  place 
rapidly  and  when  the  quantity  of  fluid  is  large.  Oeneral  symptoms  are 
also  present  in  the  majority  of  cases,  but  these,  as  a  rule,  are  attributable 
to  the  primary  pathological  state  of  which  the  ascites  is  the  result. 

It  is  very  rare  for  the  effusion  to  give  rise  to  subjective  symptoms 
before  it  is  sufficiently  great  to  produce  some  abdominal  enlargement. 
Then  there  appear  abdominal  uneasiness  and  discomfort.  If  the  accu- 
mulation is  at  all  great,  the  discomfort  partakes  of  the  sensations  of 
fulness  and  tension.  Abdominal  pain  is  rarely  present,  or  if  it  does 
exist  it  has  no  special  features.  Sometimes  extreme  distention  gives  rise 
to  pain,  or  paroxysmal  pains  of  a  colicky  character  are  a  source  of  con- 
siderable annoyance.  Naturally  the  carrjdng  of  the  weight  of  the  peri- 
toneal effusion  causes  more  or  less  aching  and  sense  of  fatigue,  manifested 
particularly  about  the  loins  and  the  abdominal  walls.  In  order  to  better 
maintain  his  equilibrium  and  counteract  the  effect  of  the  protuberant 
abdomen,  the  patient  throws  his  shoulders  and  head  well  backward  and 
stands  or  walks  with  his  legs  wide  apart.  The  pressure  of  the  effusion 
on  the  stomach  causes  symptoms  referred  to  that  organ.  The  introduc- 
tion of  a  small  amount  of  food,  in  some  instances,  provokes  vomiting. 
In  others  the  slightest  flatulence  produces  great  discomfort  Sometimes 
hiccough  proves  to  be  a  very  distressing  symptom. 

Large  accumulations  of  fluid  lead  to  upward  dislocation  of  the  liver 
and  crowding  upwards  of  the  diaphragm  and  the  abdominal  viscera. 
The  line  of  hepatic  dulness  in  such  cases  may  reach  as  high  as  the  third 
rib.  The  heart  and  lungs  are  likewise  affected.  The  bases  of  the  latter 
may  be  so  compressed  as  to  constitute  atalectasis.  The  apex  beat  of  the 
heart  is  raised  and  carried  to  the  left,  and  auscultation  reveals  as  the 
result  of  the  dislocation  a  basic  systolic  murmur.  Respiration  is  of  the 
upper  costal  type ;  the  abdominal  muscles  do  not  participate  in  the  act 
excepting  to  a  slight  degree.  Rare  instances,  however,  have  been 
observed  in  which,  notwithstanding  the  extreme  abdominal  distention, 
respiration  by  the  abdominal  muscles  was  unimpeded.  As  a  result  of 
all  this  thoracic  compression,  more  or  less  marked  dyspnoea  is  manifested. 
It  is  especially  aggravated  by  the  recumbent  posture,  for  then  the  peri- 
toneal effusion  can  exert  greater  mechanical  pressure  on  the  diaphragm ; 
after  eating,  because  of  the  increased  distention  of  the  stomach  by  food 
or  flatulence;  and  after  very  slight  exertion,  because  of  the  increased 
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demands  on  the  already  embarrassed  heart  and  lungs.  The  interference 
with  the  heart  is  often  sufficiently  great  to  excite  attacks  of  faintness 
and  palpitation. 

Physical  Examination,  however,  affords  the  reliable  evidence  by 
which  ascites  is  recognized.  Inspection  reveals  a  uniform  enlargement 
of  the  abdomen,  the  history  of  the  case  showing  that  this  swelling 
was  at  first  most  marked  low  down  when  the  patient  was  in  an  erect 
posture.  The  shape  of  the  enlargement  varies  with  the  position  of  the 
patient ;  when  he  is  lying  down  there  is  bulging  at  the  flanks ;  when 
standing  or  sitting,  the  lower  abdomen  becomes  more  prominent.  The 
enormous  distention  stretches  the  skin  of  the  abdomen,  which  becomes 
thin  and  shining.  The  cutis  may  rupture  and  reddish -blue  or  rosy-red 
stripes  appear.  With  time  these  become  white,  as, in  the  case  of  the 
linea  albicantes  of  pregnancy.  The  umbilical  depression  is  obliterated, 
and  in  extreme  cases,  even  everted.  If  there  happens  to  be  any  local 
weakness  in  the  abdominal  walls,  as  in  hernia,  there  is  apt  to  be  a 
bulging  at  that  particular  point. 

As  compared  with  the  distended  abdomen,  the  chest  seems  small. 
The  margins  of  the  lower  ribs  are  everted  and  the  lower  portion  of  the 
thorax  broadened. 

Enlargement  of  the  superficial  veins  of  the  abdominal  walls  is  some- 
times present.  Usually  there  are  found  two  principal  veins,  each  start- 
ing from  about  the  middle  of  Poupart's  ligament  on  either  side,  cours- 
ing upward  and  joining  the  veins  of  the  thorax.  Such  a  condition  is 
significant  of  portal  obstruction.  In  other  cases,  numerous  veins  are 
observed  radiating  outward  from  the  umbilicus.  Sometimes  these  veins 
are  so  enlarged  as  to  receive  the  designation  of  captU  medusss. 

Palpation  likewise  furnishes  very  valuable  diagnostic  aid.  The 
distended  abdominal  walls  are  perfectly  smooth  and  give  a  sensation  of 
tension  and  slight  fluctuation. 

In  noting  the  presence  of  fluctuation  in  ascites  a  special  method  of 
examination  is  necessary.  One  hand  is  placed  lightly  on  the  side  of  the 
abdomen  not  far  from  the  median  line.  The  fingers  of  the  other  then 
strike  a  quick  blow  on  the  other  side.  If  ascites  be  present,  a  distinct 
wave  or  a  series  of  waves  will  be  transmitted  to  the  palpating  hand. 
This  test  is  easy  of  application  in  thin  subjects.  In  the  adipose,  the 
vibration  of  the  fatty  deposit  in  the  abdominal  wall  is  a  source  of  con- 
fusion. This  may  be  eliminated  by  directing  an  assistant  to  hold  the 
edge  of  a  piece  of  cardboard  firmly  along  the  median  line. 

Another  way  of  palpating  in  ascites  is  that  sometimes  referred  to  as 
"  dipping  for  the  liver.*'  The  fingers  are  applied  to  the  abdominal  wall 
over  the  liver.  With  a  sudden  movement  of  the  hand,  the  abdominal 
wall  is  depressed,  the  fluid  within  is  pushed  aside  and  the  solid  organ 
beneath  is  felt  with  a  distinctness  that  would  be  impossible  were  no 
efltasion  present. 
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The  application  of  percussion  to  ascites  necessitates  the  examination 
of  the  patient  in  different  positions  in  order  to  secure  positive  results. 
Dulness  is  obtainable  in  dependent  positions,  in  other  words,  over  the 
effusion ;  tympanitic  resonance  is  obtainable  wherever  the  intestinal 
tract  comes  in  contact  with  the  abdominal  parietes.  When  the  effusion 
is  small,  the  fluid  gravitates  into  the  pelvis  and  hence  is  not  ordinarily 
recognizable.  Under  such  circumstances  the  hips  may  be  raised  or  the 
patient  placed  in  the  knee-chest  position.  With  the  patient  lying  on  his 
back,  tympanitic  resonance  is  found  about  the  umbilicus  and  the  flanks 
are  dull  on  percussion.  In  all  cases  the  line  of  demarcation  between 
dulness  and  tympany  is  well  defined.  There  are  several  sources  of  error  in 
the  percussion  of  an  ascitic  patient.  Sometimes  by  reason  of  an  unusu- 
ally short  mesentery,  the  intestines  cannot  rise  to  the  surface  of  the  effu- 
sion when  the  patient  is  on  his  back.  Hence  the  percussion  dulness  is 
general.  In  still  other  cases,  they  cannot  come  to  the  front  because  they 
are  bound  down  by  adhesions.  When  the  colon  is  considerably  dis- 
tended a  tympanitic  percussion  note  is  obtainable  on  both  sides  of  the 
abdomen  notwithstanding  the  presence  of  effusion.  The  physical  signs 
of  ascites  are  sometimes  masked  by  inordinate  abdominal  distention  and 
by  pathological  conditions  of  the  abdominal  viscera. 

Ordinarily,  the  signs  just  given  are  all  sufficient  diagnostic  aids. 
Sometimes  in  women  unusual  difficulties  arise.  Recourse  must  then  be 
had  to  digital  examination  of  the  rectum  and  vagina.  As  already  stated, 
the  fluid  gravitates  to  the  pelvis,  and  is  found  in  the  recto-vaginal  cul- 
de-aac.  Palpation  of  the  anterior  rectal  wall  gives  a  sense  of  fluctuation. 
The  vagina  is  shortened,  and  the  uterus  is  pushed  down  and  forced  from 
its  normal  angle. 

In  some  cases,  ascites  is  associated  with  oedema  of  the  abdominal 
walls.  Sometimes  the  skin  cracks  and  oozing  of  serum  takes  place,  or 
there  may  be  an  erythematous  appearance,  ulceration,  or  even  gangrene 
of  the  parts. 

Diagnosis. — The  symptoms  and  physical  signs  already  given  are 
usually  sufficient  for  establishing  a  diagnosis ;  yet  mistakes  will  occur. 
The  shape  of  the  abdomen,  the  wave-like  sensation  upon  percussion  and 
palpation,  the  dulness  changing  in  location  with  variations  in  the  posi- 
tion of  the  patient,  and  the  prominent  umbilicus,  are  the  most  important. 
The  diagnosis  is  aided  by  a  knowledge  of  the  presence  of  visceral  disease 
capable  of  producing  peritoneal  effusion.  The  conditions  with  which 
ascites  may  be  confounded  are :  chronic  peritonitis  with  effusion,  unilocu- 
lar ovarian  cyst,  distended  bladder,  and  dilated  stomach. 

In  (Tronic  peritonitis  with  effusion  there  are  pain  and  elevation  of  tem- 
perature ;  and  if  the  trouble  is  tubercular,  as  it  usually  is,  there  will  be 
manifestations  of  tuberculosis  in  other  portions  of  the  body. 

In  unilocviar  ovarian  cyst  the  area  of  dulness  presents  a  line  with  its 
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convexity  towards  the  head  of  the  patient;  in  ascites  the  convexity  of  the 
dividing  line  is  often  downward.  With  the  patient  lying  on  the  back, 
the  abdomen  is  flattened  anteriorly  and  bulging  at  the  flanks  in  ascites ; 
in  ovarian  cyst  the  abdomen  is  protuberant.  In  ascites  the  umbilicus 
is  protuberant,  not  so  in  ovarian  cyst.  The  abdominal  enlargement  in 
ascites  is  uniform  ;  in  ovarian  cyst  it  is  limited  to  certain  parts.  In  the 
latter,  the  percussion  waves  are  confined  to  the  dull  areas. 

A  distended  bladder  has  several  times  caused  serious  mistakes.  The 
situation  of  the  enlargement  and  the  use  of  the  catheter  are  the  diag- 
nostic data. 

Strange  to  say,  a  dilated  stomach  has  several  times  been  mistaken  for 
ascites.  The  enlargement  begins  above  and  progresses  downward.  Long 
before  the  abdominal  enlargement  becomes  an  important  symptom, 
stomach  symptoms  will  have  been  manifest. 

An  examination  of  the  fluid  removed  by  tapping  furnishes  a  guide 
as  to  its  nature.  Ascitic  fluid  has  a  specific  gravity  of  1010  to  1015,  that 
of  peritonitic  effusion  1015  to  1025.  The  fluid  in  cancerous  peritonitis 
generally  has  a  high  specific  gravity. 

FrognosiB. — ^The  prognosis  of  ascites  is  generally  unfavorable  be- 
cause of  the  serious  lesions  of  which  it  is  a  result.  The  future  of  any 
given  case  must  therefore  be  decided  after  the  extent  of  the  original  dis- 
ease has  been  determined.  Exceptionally  there  are  cases  observed  in 
which  the  effusion  has  disappeared  after  a  single  tapping ;  in  the  ma- 
jority, however,  the  fluid  returns  time  after  time.  The  rapidity  with 
which  effusion  takes  place  is  subject  to  great  variations.  Shattuck  re- 
ports one  case  in  which  it  became  a  source  of  danger  within  five  days  of 
its  commencement. «  In  any  case  it  is  a  mistake  to  pay  too  much  atten- 
tion to  the  ascites  at  the  expense  of  the  disease  of  which  it  must  be  re- 
garded as  a  symptom. 

Treatment. — Slight  peritoneal  effusion  producing  no  symptoms  or 
entailing  no  immediate  danger  to  the  patient  should  go  untreated  so  far 
as  special  measures  directed  to  it  are  concerned.  Active  medicinal 
measures  directed  to  the  absorption  of  the  fluid  by  purgation,  diuresis, 
and  diaphoresis  are  unwise  and  probably  effect  more  harm  than  good  if 
employed  when  contra-indicated.  The  employment  of  hot  air  as  a 
means  of  securing  active  elimination  by  the  skin  is  to  be  commended, 
but  must  not  be  persisted  in  if  it  produces  too  much  discomfort.  The 
patient  is  to  be  divested  of  his  clothing  and  seated  on  a  chair.  A  large 
woollen  blanket  is  secured  closely  about  his  neck,  while  its  folds  cover  his 
body  and  the  chair.  Beneath  the  seat  of  the  latter  an  alcohol  lamp  is 
placed.  In  a  short  time  the  air  within  reaches  a  high  temperature.  This 
procedure  sometimes  occasions  severe  headache  or  a  sense  of  faintness, 
which  may  be  obviated  by  wrapping  iced  cloths  about  the  head.  The 
duration  of  the  stance  should   be  about  fifteen  minutes.    When  the 
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patient  is  confined  to  his  bed  the  hot  air  may  be  introduced  beneath  the 
bed-clothing  through  a  piece  of  tin  water-spout,  the  alcohol  lamp  being 
placed  on  the  floor  and  the  outer  end  of  the  spout  a  short  distance  above 
the  flame. 

Several  cases  of  ascites  in  which  the  daily  application  of  faradism  to 
the  abdomen  has  done  much  good  have  been  reported. 

The  principal  remedies  in  the  treatment  of  ascites  are  arsenieumj 
apocynum  cannaMnurrij  acetic  add,  cinchona  and  apis  meUifica,  Numerous 
other  remedies  are  likely  to  prove  useful  by  reason  of  their  therapeutic 
relation  to  the  morbid  condition  of  which  the  ascites  is  symptomatic 
Apocynum  probably  enjoys  a  greater  reputation  than  any  other  remedy 
in  this  as  in  other  forms  of  dropsy.  It  is  best  given  in  the  fluid  extract 
in  doses  of  four  or  five  drops  three  or  four  times  daily,  or  aa  an  infusion, 
twenty  drops  of  the  oflBcinal  preparation  being  given  every  three  or  four 
hours.  Evidence  of  its  beneficial  action  is  found  in  increase  in  the 
excretion  of  urine.  Some  patients  do  not  take  this  drug  well  because 
of  the  nausea  it  sometimes  produces.  Under  these  circumstances  it  may 
be  given  by  the  rectum  well  diluted  with  water  or  whey.  The  infusion 
of  digitalia  may  be  employed  in  the  same  manner.  Arsenicum  is  useful 
in  cases  in  which  the  ascites  is  part  of  a  general  dropsy,  or  in  which  the 
trouble  is  secondary  to  disordered  or  cirrhotic  liver  from  alcoholic 
excesses.  The  urine  may  be  scanty  and  albuminous.  It  is  also  adapted 
to  cases  occurring  in  conjunction  with  chronic  heart  or  renal  disease  and 
dyscrasic  blood  states.  (Xnchona  is  best  suited  to  ascites  dependent  upon 
splenic  disease  or  anaemia.  Special  indications  for  its  use  are  diarrhoea 
immediately  after  eating,  thirst,  hunger  and  scanty  urine  containing  a 
whitish  or  yellowish-red  deposit.  The  chloride  of  gold  and  sodium  2x  is 
of  value  in  hepatic  cirrhosis,  and  for  this  reason  is  adapted  to  the  treat- 
ment of  ascites.  HMeborus  and  iodine  are  applicable  to  cases  dependent 
upon  tubercular  peritonitis.  Under  the  former  remedy  there  is  a  febriU 
movement  accompanied  by  chills;  in  the  latter  there  are  great  emacia- 
tion, anxiety,  canine  hunger  and  dark  scanty  urine. 

Medicinal  and  hygienic  measures  failing  to  relieve  the  ascites,  and 
the  symptoms  arising  from  the  dropsical  accumulation  becoming  very 
distressing,  paracentesis  abdoiainis  becomes  a  necessity.  This  little 
operation  though  a  simple  one,  should  be  performed  with  careful  atten- 
tion to  detail.  If  the  patient  can  sit  up,  he  should  be  placed  in  a  chair 
and  carefully  supported  on  either  side.  If  too  weak  for  this  position  he 
may  be  placed  in  a  reclining  position  in  bed  with  pillows  behind  him  to 
support  his  body  and  head.  The  abdomen  should  be  carefully  washed 
with  some  antiseptic  solution,  such  as  bichloride  of  mercury  solution, 
1 :  2500.  The  sensibility  of  the  skin  at  the  seat  of  puncture  may  be 
blunted  by  the  application  of  ice,  or  spraying  with  ethyl  chloride, 
although  this  is  not  necessary  in  most  cases,  for  the  pain  of  the  puncture 
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is  but  momentary  and  is  not  very  severe.  The  trocar  and  canula  selected 
should  be  of  moderate  size,  i.  e.y  one  having  a  diameter  of  about  one- 
eighth  of  an  inch.  Before  making  the  puncture  care  must  be  taken  that 
the  bladder  is  empty,  and  that  no  coils  of  intestine  are  in  the  way.  The 
puncture  made,  the  trocar  is  to  be  withdrawn  and  the  fluid  permitted  to 
flow  until  the  peritoneal  cavity  is  emptied.  During  the  evacuation  the 
abdomen  should  be  evenly  compressed  by  a  bandage  about  the  body  so 
arranged  as  to  exert  equal  pressure.  After  withdrawing  the  canula  the 
wound  should  be  closed  with  a  piece  of  adhesive  plaster,  the  abdominal 
bandage  secured  and  the  patient  put  to  bed. 

Syncope  sometimes  follows  the  sudden  withdrawal  of  ascitic  fluid. 
This  accident  is  generally  averted  by  the  application  of  the  pressure 
bandage  to  which  reference  has  been  made.  If  it  should  occur  despite 
the  usual  precautions,  the  injection  into  the  peritoneal  cavity  of  a  quart  or 
more  of  a  sterile  solution  of  common  salt  (a  teaspoonful  to  the  pint)  at  the 
temperature  of  the  body,  acts  as  a  prompt  restorative.  The  quantity  of 
salt  solution  employed  will  depend  upon  the  quantity  of  ascitic  fluid 
withdrawn. 

The  fluid  reaccumulates  very  rapidly  as  a  rule,  so  that  repeated 
tappings  are  often  necessary.  They  should  be  made  as  few  as  possible, 
for  the  loss  of  large  quantities  of  fluid  must  prove  a  serious  drain  on  a 
patient  already  debilitated  by  chronic  disease. 

TUMORS  OP  THE  PERITONEUM. 

Tumors  of  the  peritoneum  include  both  the  benign  and  the  malig- 
nant varieties.  The  former,  calling  for  surgical  treatment  as  a  rule, 
are  of  especial  interest  to  the  surgeon.  The  malignant  growths  are  be- 
yond the  aid  of  the  knife,  and  while  but  little  can  be  done  for  the  relief 
of  their  victims,  that  little  is  to  be  accomplished  by  medical  treatment. 
The  benign  tumors  most  commonly  observed  are  the  lipomata,  dermoid 
and  serous  cysts,  echinococcus  cysts,  fibromata,  chylangiomata,  and  tera- 
toid tumors.  The  malignant  growths  of  the  peritoneum  are  carcinomata, 
sarcomata,  and  malignant  adenomata. 

OANOEB  OF  THE  PERITONEUM. 
Etiology. — The  vast  majority  of  cases  of  malignant  growths  in  the 
peritoneum  are  secondary  to  the  occurrence  of  similar  formations  in 
other  structures,  but  principally  to  cancers  of  the  abdominal  viscera. 
In  but  two  out  of  the  twenty-two  cases  collected  by  Bristowe  from  the 
St.  Thomas  Hospital  records  was  the  growth  limited  to  the  peritoneum. 
The  disease  usually  spreads  by  extension  from  the  stomach  or  intestines, 
less  frequently  from  the  liver,  genital  organs,  and  retroperitoneal  glands. 
Sometimes  it  results  from  metastasis,  in  which  case  the  oesophagus  and 
mammary  glands  have  a  number  of  times  been  the  primary  focus  of  in- 
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fectioD.  Peritoneal  cancer  is  essentially  a  disease  of  adult  life,  for  in  but 
one  of  Petrina's  collection  of  forty  cases  was  the  patient  less  than  twenty 
years  of  age,  and  in  but  six  less  than  forty.  As  in  the  case  with  cancer 
elsewhere,  traumatism  has  been  an  assigned  cause,  but  its  etiological 
significance  is  far  from  established. 

Pathology  and  Morbid  Anatomy. — The  varieties  of  cancer  in- 
volving the  peritoneum  are  the  scirrhous,  melanotic,  medullary,  and  col- 
loid. A  variety  running  an  acute  course,  and  characterized  by  the 
formation  of  numerous  grayish-yellow  or  white  nodules  throughout  the 
peritoneum,  and  known  as  miliary  carcinoma,  has  been  described.  The 
superficial  resemblance  of  the  lesions  to  peritoneal  tuberculosis  gives  it 
special  interest.  Malignant  disease  of  the  peritoneum  may  manifest 
itself  in  the  formation  of  solid  tumors,  which  may  attain  an  enormous 
size,  as  those  of  the  colloid  variety,  or  a  cancerous  infiltration  of  the 
serous  membrane  takes  place,  transforming  it  into  a  thick  hard  struc- 
ture. In  all  varieties  compression  or  cicatricial  contraction  leads  to  im- 
portant changes  in  the  functions  of  the  abdominal  viscera,  the  symptoms 
resulting  from  which  present  great  variety.  Extension  of  cancerous 
growths  of  the  peritoneum  takes  place  by  spreading,  or  by  the  contact  of 
one  peritoneal  fold  with  another.  Peritonitis  is  by  no  means  a  necessary 
concomitant  condition,  although  it  is  of  frequent  occurrence.  There  is 
nearly  always  some  eflFusion,  which  may  amount  to  a  few  ounces  or  to 
many  pints.  The  fluid  presents  important  differences  from  the  charac- 
teristics observed  in  simple  ascites.  It  contains  an  undue  proportion  of 
blood  elements,  and  is  sometimes  milky  in  appearance  owing  to  the 
presence  of  oil-drops  (adipose  ascites)  derived  from  fatty  degeneration  of 
portions  of  the  growths. 

Symptomatology. — Although  the  symptoms  attendant  upon  cancer 
of  the  peritoneum  are  decidedly  obtrusive,  they  are  by  no  means  char- 
acteristic. Very  exceptionally  a  case  will  be  observed  in  which  the  dis- 
ease runs  its  course  with  but  little  suffering  to  the  patient.  The  symp- 
toms may  be  epitomized  as  those  incident  to  peritonitis,  malignant 
tumors,  and  intestinal  obstruction.  Pain  is  nearly  always  present,  as  in 
malignant  growths  elsewhere.  It  may  be  due  to  the  complicating  peri- 
tonitis, in  which  case  there  is  more  or  less  tenderness,  to  intestinal  dis- 
turbance, or  even  to  constipation.    It  may  be  continuous  or  paroxysmal. 

Some  effusion  is  nearly  always  present.  Its  characteristics  have 
already  been  mentioned.    The  average  quantity  is  stated  as  eight  pints. 

Fever  is  a  very  uncertain  symptom.  It  is  present  when  there  is 
a  complicating  peritonitis  and  in  cases  of  miliary  carcinoma.  Its  promi- 
nent features  simulate  those  of  tubercular  peritonitis  very  closely. 

As  accidents  sometimes  resulting  from  peritoneal  cancer,  hemorrhage 
and  intestinal  perforation  from  ulceration  may  be  mentioned. 

The  effusion  is  generally  sufficiently  large  to  make  the  recognition 
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of  the  tumor  by  palpation  and  percussion  a  matter  of  considerable 
difficulty. 

The  anaemia  and  cachectic  appearance  incident  to  malignant  dis- 
ease in  any  portion  of  the  body  are  early  phenomena  of  cancer  of  the 
peritoneum. 

Diagnosis. — When  there  is  a  history  of  preceding  growth  in  any 
portion  of  the  body,  the  diagnosis  of  peritoneal  cancer  becomes  an  easy 
matter  in  the  presence  of  the  symptoms  just  mentioned.  When,  how- 
ever, the  disease  is  primary  or  starts  in  the  retroperitoneal  glands,  great 
diagnostic  difficulties  are  encountered.  These  cases  resemble  tubercular 
peritonitis  very  closely,  from  which  they  are  differentiated,  however,  by 
the  absence  of  tubercular  disease  elsewhere,  their  rapid  course,  and  the 
presence  of  the  cancerous  cachexia.  Portions  of  the  solid  tissue  found 
in  the  fluid  removed  by  tapping  should  be  examined  under  the  micro- 
scope, and  will  afford  valuable  information.  Rectal  and  vaginal  exami- 
nation should  constitute  an  important  part  of  the  physical  examination 
of  the  patient. 

Prognosis. — The  prognosis  of  peritoneal  cancer  is  absolutely  un- 
favorable. 

Treatment. — But  little  can  be  done  in  the  way  of  treatment.  Re- 
moval of  the  tumor  is  always  out  of  the  question.  We  are,  therefore, 
limited  to  the  application  of  measures  designed  for  the  relief  of  suffer- 
ing. When  pain  is  severe  and  uncontrollable,  morphia  becomes  a  posi- 
tive necessity.  When  the  abdominal  distention  is  great,  the  exudate  may 
be  removed  ^y  tapping.  This  procedure  should  be  postponed  as  long  as 
possible,  for  the  fluid  will  soon  return  and  its  frequent  withdrawal  will 
lead  to  the  patient's  exhaustion.  Then,  too,  the  many  punctures  of  the 
trocar  afford  points  of  irritation  favorable  to  the  spread  of  the  malignant 
disease.  Remedies  must  be  prescribed  on  a  purely  symptomatic  basis, 
selecting  those  which  have  been  of  most  service  in  the  treatment  of  car- 
cinoma in  other  parts,  as  there  have  been  no  clinical  suggestions  as  to 
the  value  of  any  one  drug  in  the  treatment  of  cancer  of  the  perito- 
neum. 

INTRAPERITONEAL  BLffiMORRHAOE. 

Synonym. — Hsematoperitoneum. 

Definition. — Haemorrhage  into  the  peritoneal  cavity. 

Varieties. — Intraperitoneal  hsemorrhage  is  always  a  secondary 
disorder,  resulting  either  from  traumatism,  or  previously  existing  disease 
of  the  peritoneum  or  its  bloodvessels,  or  of  the  abdominal  and  pelvic 
viscera.  It  may  be  either  circumscribed  or  diffuse.  In  the  former,  which 
is  by  far  the  more  frequently  observed  in  practice,  the  effusion  is  limited 
by  old  peritoneal  adhesions  or  anatomical  structures.  It  is  generally 
situated  in  the  pelvic  cavity  and  is  then  known  as  pelvic  haematocele. 
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The  term  pelvic  hsematoma  is  used  to  designate  an  effusion  of  blood 
into  the  subperitoneal  connective  tissue. 

Etiology. — ^Traumatism  is  one  of  the  most  frequent  causes  of  dif- 
fuse peritoneal  haemorrhage,  the  injury  producing  a  laceration  of  one  of 
the  large  abdominal  viscera,  as  the  liver,  kidneys  or  spleen,  or  rupture 
or  perforation  of  a  bloodvessel.  Aneurism  of  any  of  the  abdominal 
vessels  may  burst  and  thus  lead  to  the  condition.  It  has  also  resulted 
from  the  rupture  of  enlarged  veins  caused  by  portal  obstruction.  In 
certain  instances,  fortunately  rare,  the  operation  of  tapping  for  ascites 
has  been  followed  by  free  internal  haemorrhage  due  to  the  puncture 
of  a  large  or  dilated  peritoneal  bloodvessel  by  the  trocar.  Various 
organic  diseases  of  the  abdominal  viscera,  especially  those  of  a  malig- 
nant character,  are  associated  with  enlargement  and  degeneration  of  the 
local  bloodvessels,  which  are  thus  liable  to  rupture  under  the  influence 
of  very  slight  exciting  causes  and  so  cause  a  free  flow  of  blood  into  the 
peritoneal  cavity.  Scurvy  and  purpura  are  rare  though  positive  causes 
of  intraperitoneal  haemorrhage. 

Circumscribed  peritoneal  haemorrhage  is  more  common  than  the 
diffuse  variety,  and  especially  is  this  true  of  pelvic  haematocele.  Many 
causes  have  been  assigned  as  giving  rise  to  this  condition,  but  the  pres- 
ent tendency  is  to  the  belief  that  the  majority  of  cases  (of  the  severe 
ones  at  least)  are  the  result  of  a  ruptured  tubal  pregnancy.  As  a  matter 
of  observation  pelvic  haematocele  occurs  at  a  period  of  life  when  the 
genital  organs  are  functionally  the  most  active.  Menstruation  and  its 
disorders  have  therefore  been  regarded  as  possessing  an  important  etio- 
logical influence.  Thus  it  has  been  attributed  to  the  escape  of  blood 
through  the  fimbriated  extremity  of  a  Fallopian  tube.  It  is  doubtful, 
however,  if  this  accident  is  possible  when  the  tubes  are  sound  and  of 
normal  calibre.  Other  causes  assigned  are  sexual  intercourse  during  the 
menstrual  period,  the  chilling  of  the  surface  of  the  body  or  getting  the 
feet  wet  during  menstruation. 

Changes  in  the  vascular  structures  are  undoubtedly  important  pre- 
disposing factors.  A  varicose  condition  of  the  veins  about  the  ovaries 
and  tubes  and  around  the  uterus  has  been  found.  Under  these  circum- 
stances, an  undue  exertion  or  a  slight  traumatism  proves  all  sufficient  to 
bring  about  vascular  rupture. 

A  class  of  cases  sometimes  spoken  of  as  the  cachectic  occurs  during 
the  course  of  certain  general  diseases,  notably  certain  of  the  eruptive 
fevers,  variola,  scarlatina,  measles,  haemophilia  and  phosphorus  poisoning. 

The  influence  of  peritonitis  as  a  cause  of  extensive  haemorrhage  is 
exceedingly  doubtful,  although  the  possibility  of  such  a  relation  must  be 
admitted.  Were  peritonitis  a  frequent  cause  of  intraperitoneal  haemor- 
rhage, that  accident  would  often  be  preceded  by  inflammatory  symptoms, 
a  sequence  of  events  which  is  rarely  observed. 
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Morbid  Anatomy. — While  pelvic  hsematocele  may  appear  in  any  po- 
sition within  the  pelvic  cavity,  it  is  nearly  always,  for  anatomical  reasons, 
found  in  the  retro-uterine  space.  Peri-  and  ante-uterine  accumulations 
of  blood  may  be  observed,  but,  as  a  rule,  not  unless  the  cvl-de-doc  of 
Douglas  is  already  filled  or  has  been  obliterated  by  previous  pathological 
changes.  Occasionally,  small  blood  masses  are  entangled  in  the  vesico- 
uterine space  and  there  remain  notwithstanding  the  freedom  of  the 
utero-rectal  space. 

Peritonitis  is  liable  to  occur  secondarily  to  the  haemorrhage.  A 
false  membrane  about  the  clot  is  formed,  and  this  not  infrequently  is 
mistaken  for  peritoneum.  From  the  pseudo-membrane  fibrous  pro- 
longations are  sent  into  the  mass.  Other  extensions  take  place,  until  the 
clot  has  the  appearance  of  being  traversed  by  bands  of  connective  tissue. 
Finally  the  clot  is  organized. 

In  diffuse  peritoneal  haemorrhage  the  effused  blood  is  found  through- 
out the  peritoneal  cavity,  lying  between  the  different  organs.  In  many 
places  it  forms  large  coagula,  the  tendency  being  to  the  settling  of  the 
blood  in  the  most  dependent  portions  of  the  cavity.  The  haemorrhage 
is  never  so  great  as  to  produce  abdominal  distention,  as  in  ascites. 

Symptomatology. — The  symptoms  produced  by  intraperitoneal 
haemorrhage  present  important  variations,  according  to  the  quantity  of 
blood  effused  and  the  portion  of  the  peritoneal  cavity  to  which  it  is 
limited.  In  the  diffuse  variety  the  quantity  of  blood  poured  out  is 
large  and  the  accident  giving  rise  to  it  is  a  serious  one.  We  note  as 
symptoms  all  the  phenomena  of  profuse  loss  of  blood,  namely,  general 
pallor  and  coolness  of  the  surface,  sunken  countenance,  anxious  expres- 
sion of  the  face,  clammy  perspiration,  embarrassed  respiration,  weak 
thready  pulse,  blurring  of  vision,  tinnitus  aurium  and  collapse.  The 
sudden  entrance  of  the  large  quantity  of  blood  into  the  peritoneal 
cavity  by  pressure  causes  considerable  pain,  which  at  first  may  be  local- 
ized to  the  seat  of  vascular  rupture.  In  other  cases  it  is  diffuse  and  its 
topography  possesses  no  diagnostic  importance.  Frequently  the  pain  is 
neuralgic  in  character  and  extends  even  into  the  lower  extremities.  As 
the  parts  become  accustomed  to  the  pressure  the  pains  subside.  In  the 
absence  of  a  history  showing  the  existence  of  a  cause  for  intraperitoneal 
haemorrhage,  the  diagnosis  of  this  condition  is  not  an  easy  feat. 

Pblvic  Hematocele  may  be  best '  described  by  considering  the 
symptoms  as  they  appear  in  three  classes  of  cases,  the  classification 
being  based  entirely  upon  the  severity  of  the  accident  as  follows: 
(a)  the  grave  or  cataclysmic ;  (6)  the  severe ;  and  (c)  the  mild. 

(a)  The  Grave  Form.  The  symptoms  are  of  sudden  onset.  There 
appears  severe  cramp-like  abdominal  pain,  which  in  some  cases  is  pre- 
ceded by  a  slight  pain  of  dull  character.  This  is  followed  immediately 
by  all  the  phenomena  characteristic  of  severe  haemorrhage.    The  patient 
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is  restless  or  lies  on  her  back  with  the  thighs  flexed  upon  the  abdomen- 
She  usually  sinks  rapidly  and  dies  within  twelve  to  twenty-four  hoars. 
Should  the  initial  collapse  be  survived,  decomposition  changes  in  the 
clot  may  ensue,  their  occurrence  being  announced  by  the  appearance  of 
chills,  fever  and  the  usual  concomitants  of  septicsemia. 

Physical  examination  reveals  an  illy  defined  mass  in  the  hypogas- 
tric and  lower  portion  of  the  umbilical  regions.  Abdominal  enlargement 
is  slight  though  evident.  When  extreme  distention  is  noted,  it  is  due  to 
meteorism  from  intestinal  paresis.  By  vaginal  examination,  a  sense  of 
fulness  in  Douglas's  eui-de-sac,  and  in  the  broad  ligaments,  may  be 
detected.  Later,  when  the  blood  has  undergone  coagulation,  the  fulness 
gives  place  to  a  tumor-like  mass,  the  margins  of  which,  however,  are  not 
well  defined.  As  time  goes  on,  it  becomes  still  firmer,  until  finally  it  is 
quite  resistant. 

(6)  The  severe  form  is  the  one  usually  encountered.  The  symptoms 
are  the  same  as  in  the  grave  variety,  but  the  profound  prostration  and 
collapse  are  absent  It  may  even  occur  without  any  alarming  symptoms. 
There  is  no  evidence  of  the  effusion  by  abdominal  examination.  By  the 
vagina,  the  presence  of  the  blood  in  Douglas's  cui-de-Mc  is  detectable. 

(c)  The  mild  form.  This  may  be  ushered  in  without  subjective 
symptoms.  Rectal  or  vaginal  examination  may  demonstrate  the  cause 
of  the  impairment  of  health,  which  is  usually  of  an  indefinite  character. 

The  frequency  with  which  peritonitis  supervenes  on  pelvic  hsema- 
tocele  seems  to  afibrd  matter  for  difference  of  opinion.  Some  doubt  the 
frequency  of  the  sequence,  claiming  that  the  presence  of  blood  rarely  if 
ever  sets  up  peritoneal  inflammation.  As  stated  in  the  article  on  peri- 
tonitis, infection  of  the  peritoneum  readily  takes  place  in  the  presence  of 
a  fluid  like  blood  difficult  of  absorption.  The  clinical  history  of  hsema- 
*  tocele  shows  the  subsequent  appearance  of  inflammatory  symptoms  in  a 
large  number  of  cases.  As  a  rule,  these  are  mild,  although  they  may  be 
of  the  most  severe  grade. 

The  mechanical  action  of  the  effused  blood  is  very  apt  to  cause 
symptoms  referred  to  the  adjacent  organs.  Thus  there  are  noticed  irri- 
tability of  the  rectum  and  bladder,  bearing-down  pains,  and  menstrual 
disturbances. 

Some  of  the  milder  cases  show  a  disposition  to  aggravation  with  the 
recurrence  of  each  menstrual  period.  This  has  led  to  the  supposition 
that  at  such  times  there  is  a  return  of  the  heemorrhage.  Such  a  conclu- 
sion is  not  justified  by  the  facts  at  our  disposal,  for  the  aggravation  may 
just  as  well  be  due  to  the  local  congestion  present  during  menstruation. 
It  has  also  been  observed  that  the  pelvic  changes  at  these  times  pro- 
mote absorption,  for,  following  the  periods,  convalescence  proceeds  more 
rapidly. 

Diagnosis. — When   intraperitoneal  haemorrhage  takes  place  after 
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traumatism,  or  in  a  person  who  is  known  to  be  the  subject  of  malignant 
disease  of  one  of  the  abdominal  viscera,  or  of  aneurism  of  one  of  the 
abdominal  arteries,  the  sudden  shock  and  collapse  are  usually  sufficiently 
diagnostic.  It  is  very  different,  however,  when  the  same  symptoms 
appear  in  the  midst  of  what  is  apparently  perfect  health.  The  associa- 
tion of  collapse  with  severe  abdominal  pain  is  strongly  suggestive  of 
acute  irritant  poison.  In  most  of  these  cases,  especially  those  running  a 
rapidly  fatal  course,  a  differentiation  may  be  impossible.  The  physical 
signs  in  the  case  of  intraperitoneal  haemorrhage  denote  a  suddenly 
appearing  effusion,  the  nature  of  which  is  to  be  surmised  because  of  the 
mode  of  onset  and  the  evidences  of  acute  anaemia. 

A  retroflexed  pregnant  uterus  may  be  mistaken  for  retro-uterine 
hsematocele.  In  hsematocele  the  uterus  and  the  tumor  are  found  to  be 
distinct.  Besides  we  have  the  previous  history  of  the  case  which  in  a 
retroflexed  pregnant  uterus  gives  all  the  ordinary  phenomena  of  preg- 
nancy. 

Rupture  of  an  ovarian  cyst  is  said  to  have  been  mistaken  for  hsema- 
tocele.  Such  an  error  seems  hardly  possible,  although  the  symptoms  of 
the  two  conditions  coincide  at  times.  When  the  ovarian  tumor  is  suffi- 
ciently large  to  produce  such  severe  symptoms  by  its  rupture,  it  musC 
have  been  prominent  enough  to  make  its  presence  known  by  the  most 
casual  inspection. 

Frognoais. —  Intraperitoneal  haemorrhage  is  a  serious  accident, 
generally  proceeding  rapidly  to  a  fatal  issue. 

The  grave  form  of  hsematocele  is  nearly  always  fatal,  as  are  many 
of  the  severe  form.  In  some  instances  the  effused  blood  is  slowly 
absorbed.  In  others  inflammatory  changes  or  septic  infection  occur 
with  all  their  complications.  Rupture  of  the  sac  may  then  take  place 
into  adjacent  parts,  especially  into  the  rectum  or  vagina.  The  latter 
point  of  exit  is  unquestionably  the  most  favorable,  for  an  opening  into 
the  rectum  affords  every  opportunity  for  additional  infection,  gangrene 
even  resulting.  In  some  instances  the  bladder  has  been  perforated  and 
pyelonephritis  has  ensued. 

In  the  more  favorable  cases,  after  a  period  of  ill-health  lasting  for 
from  six  months  to  a  year,  the  effusion  is  nearly  absorbed  and  a  practical 
recovery  secured. 

In  less  fortunate  ones  permanent  invalidism  results,  the  patient 
suffering  from  general  asthenia,  dysmenorrhoea  and  a  long  list  of  pelvic 
symptoms. 

Treatment. — In  all  cases  of  intraperitoneal  hemorrhage  the  first 
measure  is  absolute  rest.  In  traumatic  cases  it  is  important  to  operate 
at  once  (providing  shock  is  not  too  profound)  in  order  to  stop  the  bleed- 
ing. With  the  symptoms  of  severe  haemorrhage  salt  transfusion  and 
warm  applications  to  the  extremities,  and  the  administration  of  tincture 


Digitized  by 


Google 


696  PNEUMO-PERITONEUM. 

of  ciiiehcma  in  ten-drop  doses  every  half  hour,  constitute  the  only  avail* 
able  treatment,  unpromising  though  they  are  in  their  results. 

In  pelvic  hsematocele,  the  patient  should  be  placed  on  her  back  witU 
the  head  and  shoulders  elevated.  In  this  position  the  escaping  blood 
gravitates  to  the  pelvis,  exerts  pressure  on  the  ruptured  vessels  and 
tends  to  lessen  the  outflow.  Absolute  quiet  must  be  enjoined,  and  the 
bladder  catheterized  at  regular  intervals.  As  to  propriety  of  operation, 
each  case  must  be  decided  on  its  merits,  after  consultation  with  a  skilled 
laparotomist. 

After  the  acute  symptoms  have  subsided,  the  propriety  of  operation 
has  been  a  matter  of  discussion.  The  prevailing  opinion  favors  an 
expectant  plan  as  long  as  there  are  no  distressing  or  dangerous  symp- 
toms demanding  relief. 

PNEXJMO-PBRITONEUM. 

Deflxiition.— Escape  of  air  or  gas  into  the  peritoneal  cavity. 

Etiology. — The  usual  cause  of  the  presence  of  gas  in  the  peritoneal 
cavity  is  perforation  of  the  walls  of  the  stomach  or  intestines.  It  is 
said  also  to  have  been  produced  by  transudation  through  the  intact 
intestinal  wall.  It  may  arise  undoubtedly  from  the  decomposition  of 
the  products  of  septic  inflammation  of  the  peritoneum.  As  in  the  case 
of  haemorrhage,  the  accumulation  may  be  diffuse  or  circumscribed,  the 
latter  condition  being  the  result  of  adhesions  which  prevent  the  dissem- 
ination of  the  gas  throughout  the  entire  peritoneal  cavity. 

Symptomatology. — There  are  no  definite  symptoms  peculiar  to 
pneu mo-peritoneum.  Physical  examination  affords  some  diagnostic  aid. 
In  the  diffuse  form  there  is  uniform  distention  of  the  abdomen,  especially 
prominent  in  the  epigastrium  when  the  patient  lies  on  the  back.  Per- 
cussion over  the  entire  abdomen  is  decidedly  tympanitic  in  quality, 
even  over  such  large  solid  organs  as  the  liver.  Inasmuch  as  there 
is  peritoneal  effusion  of  serunl  or  pus  associated  with  the  gaseous 
accumulation,  auscultation  will  reveal  a  well-marked  splashing  sound 
on  succussion. 

Treatment. — This  must  be  conducted  with  attention  to  the  primary 
affection  of  which  the  pneumo-peritoneum  is  the  result. 
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Affections  of  the  Liver. 


OBNERAL  CONSIDERATIONS  BTIT.ATING  TO 
DISEASES  OF  THE  UVBR. 

Disorders  of  the  liver  have  always  held  a  foremost  place  in  the  esti- 
mation of  the  laity  as  well  as  in  the  opinion  of  the  less-informed  mem- 
bers of  the  profession ;  at  least,  a  prominence  not  justified  by  positive 
information.  Almost  any  form  of  disorder  of  the  digestive  function  and 
many  groups  of  symptoms  related  to  more  distant  parts  being  attributed 
to  affections  of  this  organ,  has  constituted  it  a  veritable  cloak  of  igno- 
rance. Disorders  of  liver  function  have  been,  until  quite  recently,  and 
are  even  now  imperfectly  understood.  There  is  at  present  much  relating 
to  the  functions  of  the  liver,  and  to  its  functional  disorders,  with  which 
we  are  but  imperfectly  acquainted.  Aside  from  the  production  of  bile 
and  its  glycogenic  function,  this  organ  is  related  to  metabolism,  to  the  de- 
velopment of  urea  or  uric  acid,  and  is  also  concerned  with  the  disintegra- 
tion of  the  red  blood  corpuscles,  peptones,  and  the  elimination  of  morbid 
products.  Through  the  influence  of  morbid  change  in  the  liver  upon  the 
portal  circulation  disorders  of  the  various  organs  whose  vessels  are  tribu- 
tary to  the  portal  vein  are  common.  Hypersemia,  catarrh,  and  heemorrhage, 
are  the  most  pronounced  local  conditions.  Disorders  of  a  general  character 
due  to  altered  blood  and  secondarily  from  the  changes  which  may  have 
been  set  up  within  the  abdominal  cavity,  are  not  uncommon.  Not  in- 
frequently varieties  of  hepatic  disease  involve  the  bile  and  the  biliary 


Belative  Anatomy  of  the  liver. — The  liver  is  the  largest  gland 
in  the  body,  weighing  from  fifty  to  sixty  ounces.  It  represents  about 
one-fortieth  of  the  body-weight  in  the  adult,  and  from  one-twentieth  to 
one-thirtieth  of  that  of  the  young  child.  It  is  supplied  with  blood  by  the 
hepatic  artery,  and  receives  that  of  the  portal  vein,  all  blood  leaving  by 
the  hepatic  vein. 

The  under  surface  of  the  organ  is  divided  into  five  lobes  by  as  many 
fissures.  The  fissures  are  (1)  the  longitudinal,  separating  the  right  and 
left  lobes;  (2)  the  <rarwwer««,  through  which  the  vessels  and  nerves  enter 
the  organ;  (3)  the  umbilical  fissure,  which  is  the  anterior  portion  of  the 
longitudinal  fissure  and  contains  the  round  ligament;  (4)  the  fissure  of 
the  ductus  venosus,  constituting  the  posterior  half  of  the  longitudinal  fis- 
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sure,  in  which  are  the  remains  of  the  ductus  venosus ;  (5)  the  fissure,  or 
more  properly /owa,  in  which  the  gall-bladder  is  contained. 

The  lobes  are  the  right  and  left ;  the  lobtdus  qv/idraJtuSy  which  is  be- 
tween the  longitudinal  fissure  and  the  gall-bladder ;  the  lobulus  Spigdii^ 
between  the  inferior  vena  cava  and  the  fissure  of  the  ductus  venosus ; 
and,  lastly,  the  lobulus  caudatua,  which  is  represented  by  a  ridge  extend- 
ing from  the  base  of  the  lobe  of  Spigelius  to  the  lower  surface  of  the  right 
lobe. 

Physical  examination  is  necessary  to  a  proper  estimate  of  the  condi- 
tion of  the  liver.  A  knowledge  of  the  following  anatomical  facts  is  essential 
to  its  intelligent. practice :  The  right  lobe  of  the  liver,  which  constitutes 
the  bulk  of  the  organ,  is  separated  from  the  concave  lower  surface  of  the 
right  lung  by  the  diaphragm  only.  It  is  covered  in  its  upper  portion  by  a 
thin  tongue  of  lung,  and  reaches  at  its  highest  point  to  within  about  an 
inch  of  the  right  nipple,  coming  into  contact  with  the  surface  posteriorly  at 
about  a  line  projected  laterally  from  the  spine  of  the  tenth  dorsal  verte- 
bra. A  line  drawn  across  the  front  of  the  chest,  intersecting  the  lower 
end  of  the  sternum,  indicates  with  fair  accuracy  the  upper  border  of 
the  liver  and  crosses  the  heart's  apex.  C!onsiderable  displacement  of 
the  organ  is  possible,  especially  by  pressure  from  above.  Beneath,  the 
liver  is  related  to  the  stomach,  colon,  duodenum,  and  right  kidney. 

The  liver  possesses  a  fibrous  coat — the  capsule  of  Glisson^  which 
invests  the  entire  organ,  and  at  the  transverse  fissure  accompanies  the 
vessels  into  the  interior.  The  serous  coat  is  reflected  over  the  organ 
except  at  its  posterior  border,  and  at  the  point  of  entrance  of  the  large 
vessels. 

Upon  section  the  division  of  the  entire  liver  substance  into  lobules 
is  apparent.  They  vary  from  one-tenth  to  one-twentieth  of  an  inch  in 
diameter  and  are  marked  by  a  light  periphery  and  a  darker  centre. 
Connective-tissue  cells  are  found  about  the  lobules,  but  they  are  not 
surrounded  as  in  some  animals  by  a  layer  of  connective  tissue.  An 
intralobular  vein  marks  the  centre  of  the  lobule  and  receives  the  blood 
from  both  the  hepatic  and  portal  systems. 

The  hepatic  cells  rest  in  a  mesh-work  of  capillaries  and  gall-ducts, 
are  polyhedral  in  form,  and  from  j^  to  y^  inch  in  diameter.  Their 
nuclei  are  well  marked  and  they  contain  minute  oil-drops. 

The  gall-ducts  originate  within  the  lobules  in  the  form  of  minute 
vessels,  which  unite  and  ultimately  form  tubes  which  are  composed  of 
common  fibrous  and  elastic  tissues  with  unstriped  muscular  fibres,  and 
are  lined  with  columnar  epithelium.  By  their  union  these  ducts  form 
the  hepatic  duct,  which  uniting  with  the  ductus  choledochus,  forms  the 
common  duct  opening  into  the  duodenum. 

FhyBical  Examination  of  the  Liver. — Inspection.  This  enables 
us  to  discover  abnormal  prominence  in  the  hepatic  region.    Excepting 
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sometimes  in  very  small  children  no  prominence  in  the  right  hypochon- 
drium  is  discernible  in  healthy  subjects.  When,  however,  the  liver  is 
considerably  enlarged  there  may  be  a  projection  below  the  border  of  the 
right  ribs.  The  ribs,  as  a  rule,  do  not  project  from  this  cause,  excepting 
in  children  whose  bones  are  not  yet  hardened.  It  is  important  to  note 
whether  the  prominence  is  situated  at  or  below  the  ribs,  for  if  the  latter 
only,  it  suggests  displacement  rather  than  enlargement  of  the  liver. 
If  there  is  prominence,  the  general  contour  should  be  noted,  for  in  cases 
of  tumor  where  the  abdominal  walls  are  thin  it  may  be  nodular  or  local. 
Sometimes  pulsations  in  the  hepatic  region  may  be  observed. 

Palpation.  For  the  practice  of  palpation  of  the  liver  the  patient 
should  lie  on  his  back  with  the  abdominal  walls  relaxed  as  thoroughly 
as  possible.  Under  normal  conditions  the  lower  border  of  the  liver 
corresponds  very  nearly  with  the  margins  of  the  right  lower  ribs; 
hence  palpation  of  the  healthy  organ  is  not  an  easy  matter.  It  may, 
however,  be  discovered  at  the  lower  border  of  the  ribs  on  the  right 
mammary  line,  or  in  the  epigastrium.  If,  however,  the  organ  is  enlarged, 
and  especially  if  its  margin  is  irregular  or  distinctly  nodulated,  it  is 
readily  detected  by  palpatory  efforts.  A  deep  inspiration  depresses  the 
liver,  which  may  then  be  felt  gliding  beneath  the  finger  tips.  The 
manipulations  may  stimulate  the  rectus  abdominalis  muscle  to  contrac- 
tion to  such  an  extent  as  to  simulate  enlargement  of  the  liver  or  suggest 
the  presence  of  a  morbid  growth  in  the  hepatic  region.  This  phenome- 
non should  not,  however,  deceive  a  careful  examiner. 

Besides  locating  the  lower  margin  of  the  liver,  palpation  should 
give  information  as  to  local  tenderness,  and  in  cases  of  hepatic  enlarge- 
ment, the  general  character  of  the  surface  and  consistence  of  the  liver. 
Tenderness  is  observed  in  cancer,  abscess,  biliary  engorgement  and  the 
early  stages  of  cirrhosis.  It  is  absent  in  fatty,  amyloid  and  fully  devel- 
oped cirrhotic  liver.  It  may  be  present  or  absent  in  syphilitic  liver  or 
echinococcus. 

The  substance  of  the  liver  is  uniformly  enlarged,  and  its  surface 
smooth  in  hepatic  congestion,  fatty  and  amyloid  degenerations,  and 
hypertrophy.  Inequalities  are  observed  in  diflFerent  varieties  of  tumors, 
e.  g,,  carcinoma  and  echinococcus. 

The  liver  substance  is  observed  to  be  firmer  than  normal  in  hyper- 
trophic cirrhosis,  congestion  and  amyloid  degeneration.  A  sense  of 
fluctuation  may  be  discerned  in  abscess  and  echinococcus  cysts. 

The  condition  of  the  gall-bladder  is  also  to  be  learned  by  palpation. 
When  normal  in  size  it  can  rarely  be  felt.  Not  so,  however,  when  it  is 
distended.  If  it  is  enlarged,  an  effort  to  empty  it  by  compression  should 
be  made,  which  can  frequently  be  done  in  catarrhal  jaundice.  Atten- 
tion should  be  directed  to  the  presence  or  absence  of  gall-stones,  which 
may  sometimes  be  felt  when  the  abdominal  walls  are  thin.    The  fundus 


Digitized  by 


Google 


700  GENERAL  CONSIDERATIONS,  ETC. 

of  the  gall-bladder  lies  below  the  liver  at  the  right  border  of  the  rectus 
muscle,  and  at  about  the  ninth  costal  cartilage.  The  conclusion  of  the 
expiratory  act  is  the  most  favorable  moment  for  the  practice  of  palpa- 
tion of  the  liver  and  gall-bladder. 

Percussion.  This  method  of  physical  examination,  when  practised 
with  due  attention  to  the  avoidance  of  errors,  the  nature  of  which  will 
be  explained,  affords  the  most  reliable  means  of  determining  the  size 
and  situation  of  the  liver.  It  must  be  remembered  that  only  a  portion 
of  the  liver  comes  in  contact  with  the  thoracic  or  abdominal  walls,  being 
separated  from  the  former  above  by  lung  tissue.  The  lower  edge  of  the 
liver  dips  downwards,  and  is  comparatively  thin.  Behind  it  lie 
stomach  and  intestines.  Over  the  main  portion  of  the  organ,  coming  in 
contact  with  the  abdominal  walls,  percussion  gives  absolute  dulness. 
Above,  where  the  lung  intervenes  between  the  liver  and  the  chest  walls, 
the  dulness  is  decidedly  less  marked,  and  the  percussion  note  gives 
some  pulmonary  quality.  Percussion  along  the  lower  border  of  the 
liver,  when  lightly  performed,  gives  the  usual  hepatic  dulness ;  but  when 
the  blows  are  comparatively  strong,  the  tympanitic  quality  from  the 
stomach  and  intestines  beneath  is  added.  Remembering  these  facts 
it  is  easy  to  outline  the  boundaries  of  the  liver.  Percussion,  how- 
ever, may  fail  to  properly  represent  the  upper  boundary  line  of  the  liver 
when  that  organ  is  covered  by  emphysematous  lung  tissue,  or  the  lower 
boundary  when  the  intestines  or  peritoneal  cavity  are  distended  with 
gas.  The  difficulties  of  investigation  are  enhanced  by  the  fact  that  the 
liver  is  covered  partly  by  bony  walls,  i,  e.,  the  arch  of  the  ribs,  and 
partly  by  soft  tissues. 

In  practising  percussion  of  the  liver,  we  first  proceed  to  determine 
the  upper  boundary  of  the  organ,  percussing  lightly  or  heavily  above, 
and  proceeding  towards  the  organ  until  a  point  of  relative  dulness  is 
reached.  This  should  be  noted.  The  examination  should  be  continued 
until  absolute  dulness  is  obtained.  Proceeding  still  further  downward 
we  finally  come  to  a  point  when  dulness  is  again  relative,  and  finally 
one  at  which  tympanitic  resonance  is  obtainable.  The  latter  marks  the 
lower  border  of  the  liver.  The  breadth  of  the  liver  dulness  anteriorly  is 
about  four  inches ;  posteriorly,  about  three  inches,  and  laterally  about 
six  inches.  In  health,  the  upper  border  of  the  liver  is  found  at  the  fifth 
interspace,  posteriorly  at  the  ninth,  and  in  the  axillary  line  at  the  sixth. 
The  lower  line  of  dulness  anteriorly  corresponds  with  the  edge  of  the 
ribs,  although  in  the  aged  it  may  be  a  finger's  breadth  or  more  above. 
Posteriorly,  it  merges  into  the  dulness  of  the  renal  region.  •  In  some 
persons  the  lung  may  cover  the  liver  to  such  an  extent  that  the  width 
of  the  area  of  dulness  may  be  reduced  one  half.  In  children,  the  rela- 
tively greater  size  of  the  organ  accounts  for  the  higher  and  lower  position 
of  the  border  lines. 
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As  the  result  of  disease  the  liver  may  be  increased  or  diminished  in 
size.  Increase  in  size  may  be  general,  involving  the  entire  liver  uni- 
formly ;  or  local,  aflfecting  a  limited  portion,  e.  g,,  a  single  lobe.  The 
physical  evidences  of  such  enlargements  may  be  detected  by  extension  of 
percussion  dulness  upward,  downward,  or  in  both  directions. 

Gbnbral  Incrbasb  in  Sizb  of  thb  Livbr.  This  may  be  due  to 
hypersBmia,  fatty  or  amyloid  disease,  carcinoma,  and  rarely  to  suppu- 
rative hepatitis  or  hydatids. 

Local  Enlarqbmbnts  are  the  result  of  abscess,  cancer  or  hydatid 
disease.  These  conditions  often  give  rise  to  irregularity  in  the  shape 
of  the  liver  as  well. 

Affections  most  likely  to  be  confounded  with  liver  enlargements 
are  various  tumors  developing  in  the  abdominal  cavity,  especially  such 
as  are  connected  with  the  colon,  stomach,  kidneys,  or  ovaries.  Dis- 
eases of  the  lungs  and  pleurae  producing  percussion  dulness  may  give 
rise  to  the  impression  that  the  liver  is  enlarged.  But  the  history 
of  the  case  and  repeated  examinations  conducted  with  due  attention 
to  the  possible  existence  of  pleural  or  pulmonary  disease,  will  prevent 
the  error.  So  far  as  the  actual  dulness  is  concerned,  that  of  pneu- 
monic consolidation  and  pleural  efifusion  is  no  different  from  that  over 
the  liver. 

Abnormal  Position  op  the  Livbr.  This  may  be  of  congenital 
origin,  or  it  may  be  due  to  disease  of  the  vertebrse,  rachitis  or  tight 
lacing.  The  formation  of  sub-diaphragmatic  abscess  may  produce  an 
apparent  increase  in  the  size  of  the  organ,  which  is  naturally  depressed 
by  the  accumulation  of  pus  between  it  and  the  diaphragm.  The  possi- 
bility of  mistaking  a  contracted  rectus  muscle  for  enlargement  of  the 
liver  has  been  referred  to. 

Tumors  of  the  kidney  may  simulate  enlargement  of  the  liver,  but 
they  are  movable,  usually  present  rounded  edges,  and  the  general  kidney 
outline.  Urinary  analysis  is  of  assistance  in  such  cases.  Faecal  accumu- 
lations in  the  colon  may  deceive,  but  can  usually  be  removed  promptly 
by  means  of  a  purgative.  Effusion  into  the  lesser  peritoneal  cavity, 
occupying  the  upper  left  quarter  of  the  abdomen,  sometimes  extends  as 
low  as  the  umbilicus.  Such  a  condition  bears  some  resemblance  to  dis- 
ease of  the  left  lobe  of  the  liver,  especially  to  hydatid  cysts.  Cysts  of 
the  pancreas  have  presented  similar  resemblances.  When  ascites  is 
present  or  there  is  a  collection  of  pus  or  other  fluid  at  a  point  which 
obscures  the  diagnosis,  it  may  be  necessary  to  employ  the  aspirator. 

Diminution  in  the  Size  op  the  Liver.  Palpation  is  here  of  nega- 
tive value,  but  percussion  demonstrates  an  elevation  of  the  lower  bound- 
ary line,  which  may  be  several  fingers'  breadths  above  the  edge  of  the 
ribs.  Sources  of  error  are  distention  of  the  bowels  or  peritoneum  with 
gas,  or  the  covering  of  an  unusually  large  portion  of  the  organ  by 


Digitized  by 


Google 


702  GENERAL  CONSIDERATIONS,  ETC 

emphysematous  lung  tissue.  Reduction  of  the  size  of  the  liver  occurs  in 
cirrhosis,  acute  yellow  atrophy,  and  a  variety  of  forms  of  chronic 
atrophy. 

Oeneral  Etiology  of  Diseases  of  the  Liver.— It  is  worthy  of  remark 
that  liver  diseases,  as  a  rule,  are  secondary  to  morbid  processes  elsewhere,  or 
are  the  result  of  definite  violation  of  the  laws  of  hygiene.  Investigations, 
therefore,  into  the  previous  history  of  the  case,  and  a  thorough  exami- 
nation of  the  entire  patient  afiford  valuable  clinical  data.  Age  is  an  im- 
portant etiological  factor,  because  the  causes  which  lead  up  to  hepatic 
disorders  are  rarely  operative  until  adult  life  is  well  advanced.  Young 
subjects  are  not,  however,  exempt,  as  instanced  by  the  occurrence  in  them 
of  congestions  and  syphilitic  and  amyloid  disease.  Habits  are  decidedly 
productive  of  disease  of  the  liver.  Especially  does  this  remark  apply  to 
excessive  indulgence  in  alcoholic  beverages,  particularly  if  taken  undi- 
luted and  without  food,  in  relation  to  hepatic  cirrhosis.  The  ingestion 
of  excessive  quantities  of  food,  especially  such  as  are  rich  in  condi- 
ments, exposure  to  cold,  long  residence  in  a  hot  climate  as  in  tropical 
countries,  and  malarial  infection,  are  also  important  causes. 

Functional  disturbances  are  often  developed  by  imprudent  eating, 
and  are  favored  by  disturbances  of  digestion,  torpid  bowels,  etc. 

The  relation  of  diseases  of  the  liver  to  those  of  other  viscera  must 
ever  be  borne  in  mind.  Congestion  of  that  organ  is  not  an  uncommon 
attendant  upon  chronic  valvular  disease  of  the  heart  and  obstructive  lung 
disease.  Abscess  may  occur  as  a  complication  or  sequel  of  dysentery ; 
cirrhosis  from  various  infectious  diseases ;  amyloid  disease  from  syphilis, 
tuberculosis  in  other  organs,  chronic  suppuration  and  bone  disease; 
multiple  abscesses,  in  the  course  of  pyaemia,  etc. 

Morbid  Anatomy  of  Diseases  of  the  liver.— The  abnormalities 
to  which  the  liver  is  liable  are  malposition,  new  growths,  parasitic  affec- 
tions, haemorrhage,  parenchymatous  inflammation  (which  may  termi- 
nate in  suppuration  or  necrosis),  interstitial  inflammation  or  cirrhosis, 
enlargement  due  to  albuminoid  disease,  cancer,  fatty  changes,  etc, 
atrophy  which  may  develop  rapidly  as  in  acute  parenchymatous  hepa- 
titis or  in  various  chronic  changes  involving  especially  the  connective 
tissue  of  the  organ. 

Associated  with  the  biliary  passages  there  may  be  catarrhal  in- 
flammation with  obstruction  and  consequent  jaundice,  biliary  concre- 
tions which  may  be  found  in  the  gall-bladder,  the  bile-ducts,  or  in  the 
substance  of  the  organ.  These  foreign  bodies  may  excite  inflammatory 
changes  with  resulting  ulceration,  etc.,  or  obstruction  and  jaundice. 

Symptoms  Suggestive  of  Disease  of  the  Liver.— The  symptoms 
attendant  upon  disorders  of*  the  liver  are  those  of  any  primary  asso- 
ciated disease,  combined  with  others  dependent  upon  the  enlargement 
of  the  organ  and  those  resulting  from  disturbances  in  the  hepatic  func- 


Digitized  by 


Google 


MALFORMATIONS  OF  THE  LIVER.  70S 

tions.  Subjectively,  the  patient  complains  of  various  morbid  sensations 
*and  pains  referred  to  the  right  shoulder  and  to  the  region  of  the  liver. 
The  former  consists  of  sense  of  a  weight,  throbbing  or  tenderness;  the 
latter  varies  greatly  in  character  with  the  nature  of  the  pathological  pro- 
ceeds. In  gall-stone  colic,  the  pain  is  paroxysmal ;  in  cancer,  it  is  acute 
•and  darting;  in  inflammation,  acute  and  aggravated  by  pressure  and 
movement.  In  all  cases  care  must  be  taken  lest  hepatic  pain  be  mistaken 
for  that  of  pleurisy.  Jaundice  arises  from  interference  with  the  func- 
tions of  the  organ.  This  symptom  is  of  sufficient  importance  to  require 
•elaborate  consideration  in  a  separate  article.  Quite  a  variety  of  symp- 
toms significant  of  disordered  digestion  may  also  occur,  and  are  pro- 
•duced  by  obstruction  to  the  portal  circulation.  These  consist  of  gastro- 
intestinal catarrh,  gastric  and  intestinal  haemorrhages,  hsemorrhoidsi 
dilatation  of  the  abdominal  veins,  and  uterine  congestion.  Pressure, 
■symptoms  arise  from  the  mechanical  action  of  the  enlarged  organ. 
Lastly  there  are  the  general  symptoms  arising  from  the  malnutrition 
and  toxsemia  produced  by  the  hepatic  disorder  and  its  associated  con- 
ditions. 

MALFORMATIONS  OF  THE  LIVER. 

Malformations  of  the  liver  are  of  rare  occurrence  and  may  be  either 
-congenital  or  acquired.  The  most  commonly  observed  of  the  former  is 
the  lobulated  liver  produced  by  syphilitic  disease.  Pathologically  it 
consists  of  a  chronic  interstitial  hepatitis,  and  the  attendant  symptoms 
are  those  of  that  disease.  Sometimes  the  liver  is  observed  to  be  of 
unusual  shape,  thus  it  may  be  quadrangular.  Sometimes  the  left  lobe 
is  absent  or  consists  of  a  long  narrow  tongue ;  and  sometimes  the  fissures 
are  found  to  be  of  normal  depth. 

Of  the  acquired  deformities,  the  so-called  corset  liver  is  the  most 
common.  It  is  produced  by  compression  of  the  organ  by  tight  lacing, 
and  is  characterized  by  the  presence  of  a  groove  or  furrow  running  from 
side  to  side  on  the  right  lateral  and  anterior  aspects  of  the  organ.  This 
condition  is  sometimes  found  in  men  who  are  accustomed  to  keep  their ' 
trousers  in  position  by  wearing  a  tight  belt. 

*  Examination  of  the  tissues  about  the  furrow  reveals  the  existence 
of  a  fibrous  band,  the  glandular  structure  of  the  liver  having  disappeared 
at  this  point. 

Ordinarily,  the  "corset  liver"  produces  no  symptoms  directly  refer- 
able to  it.  The  exceptions  are  found  in  cases  in  which  the  cicatricial 
tissue  or  the  pressure  obstructs  the  flow  of  bile  from  the  gall-bladder  and 
so  favors  the  formation  of  gall-stones.  In  certain  rare  instances 
described  by  Striimpell  a  constant  "  sensation  of  pressure  and  pulling  is 
felt  in  the  hepatic  region,  and  sometimes  as  a  result  of  venous  stasis, 
there  is  a  temporary  but  decided  swelling  of  the  isolated  portion,  and 
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possibly  violent  pain  and  indications  of  irritation  of  the  peritoneum, 
such  as  vomiting  and  an  approach  to  collapse.  Usually,  rest  in 
bed  and  cold  applications  give  speedy  relief;  but  relapses  are  pos- 
sible." 

"  Corset  liver ''  is  to  be  recognized  by  palpation  when  the  abdominal 
walls  are  lax,  as  they  generally  are  in  those  of  advanced  years,  and  in 
whom  this  deformity  is  present.  Care  must  be  exercised  lest  it  be  mis- 
taken for  tumor  of  the  liver. 

Another  acquired  deformity  of  the  liver  has  been  described  by  Coats. 
The  furrows  take  a  direction  from  before  backwards,  and  are  produced 
by  the  pressure  of  the  ribs,  as  in  cases  of  obstructed  respiration  and 
spinal  curvature., 

MALPOSITIONS  OF  THE  LIVER. 

Like  malformations,  malpositions  of  the  liver  may  be  either  con- 
genital or  acquired.  The  congenital  consists  of  lateral  transposition  of  the 
organ  and  eventration.  In  the  former  the  liver  is  found  mainly  on  the 
left  side;  in  the  latter, ^ome  portion  of  the  abdominal  walls  is  deficient 
Imperfect  development  of  the  diaphragm  may  exist  and  results  in  the 
escape  of  a  portion  of  the  liver  into  the  chest.  With  deficiency  of  the 
anterior  abdominal  parietes,  the  liver  is  exposed  in  front.  Neither  of 
these  conditions  is  necessarily  accompanied  by  symptoms. 

The  acquired  malpositions  of  the  liver  are  upward  and  downward 
displacements  and  "  wandering  liver."  The  upward  may  be  produced  by 
abdominal  tumors,  tympanitic  distention  of  the  abdomen  or  ascites; 
and  the  downward  by  pleuritic  effusion,  intrathoracic  tumor,  and  pulmo- 
nary emphysema.  These  malpositions  are  of  especial  importance  be- 
cause of  the  liability  of  mistaking  them  for  alterations  in  the  size  of  the 
organ.    The  attending  symptoms  are  those  of  the  primary  affection. 

"Wandering  liver"  is  a  condition  hitherto  found  only  in  women 
and  is  believed  to  be  the  result  of  an  abnormally  long  suspensory  liga- 
ment. It  seems  to  have  been  produced  by  relaxed  abdominal  walls, 
tight  lacing,  and  muscular  effort.  In  view,  however,  of  the  frequency 
with  which  these  causes  exist  and  the  rarity  with  which  "  wandering 
liver"  is  observed,  Thierfelder  doubts  that  a  direct  etiological  relation- 
ship exists  between  them,  believing  that  a  congenital  abnormality  of  the 
suspensory  ligament  exists  as  a  predisposing  cause. 

The  extent  to  which  the  liver  drops  from  its  wonted  position  varies 
greatly  in  different  cases.  It  may  be  as  low  as  the  iliac  fossa,  while 
palpation  shows  a  depression  between  the  upper  border  of  the  organ  and 
the  lower  margins  of  the  ribs.  Manipulation  of  the  tumor  is  frequently 
capable  of  elevating  the  organ  to  its  normal  position.  Winkler  and 
Sutugin  were  able  also  to  feel  the  stretched  suspensory  ligament  It  is 
not  a  little  remarkable  that  in  all  the  cases  reported  the  liver  was7ound 
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of  normal  size  and  structure.  In  most  of  the  cases  the  movable  organ 
changed  its  location  with  alterations  in  the  posture  of  the  patient. 

This  condition  is  attended  by  quite  a  variety  of  symptoms.  Pain 
and  digestive  disturbances  are  prominent  features.  The  tendency  of 
the  movable  liver  to  shift  under  the  influence  of  gravity  is  the  source  of 
considerable  discomfort. 

The  diagnosis  of  "wandering  liver  "is  made  by  the  discovery  in 
the  inferior  abdominal  region  of  a  tumor  having  the  general  contour 
and  size  of  the  liver,  while  between  its  upper  border  and  the  lower  por- 
tion of  the  right  lung  percussion  gives  a  clear  tympanitic  note.  The 
diagnosis  is  positively  verified  when  by  manipulation  the  tumor  can  be 
restored  to  the  position  of  the  liver. 

The  only  available  treatment  is  the  application  of  a  broad  abdo- 
minal support  so  adjusted  as  to  maintain  the  liver  in  as  near  its  normal 
position  as  possible. 

AN/FiMTA  OF  THE  UVER. 

Ansemia  of  the  liver  cannot  be  stated  to  occur  as  an  independent 
affection,  but  rather  as  a  part  of  general  anaemiai  or  secondarily  to  cer- 
tain pathological  processes  such  as  amyloid  or  fatty  degeneration. 

HYPEBi^iMTA  OF  THE  LIVER. 

Both  active  and  passive  hypersemias  of  the  liver  are  recognized, 
although  the  former  (fluxion)  exists  mainly  in  a  theory  which  admits  of 
an  increase  of  the  normal  flow  of  blood  to  the  organ  occurring  after 
meals,  and  which  may  from  excessive  feeding  become  pathological  in 
character. 

ACTIVE  HYPEREMIA  OF  THE  UVER. 

This  condition  is  especially  favored  by  indulgence  in  rich  food  and 
alcoholic  beverages.  Such  an  active  hypersemia  may  also  arise  from 
Taso-motor  influences  in  association  with  disorders  of  the  sexual  organs 
or  haemorrhoids.  Suppression  of  menstruation,  and  according  to 
Frerichs,  injuries  to  the  semilunar  ganglion,  may  excite  active  hyperse- 
mia. The  engorgement  of  the  liver  which  attends  malarial  poisoning 
and  certain  of  the  specific  infectious  diseases,  is  also  active  in  character, 
and  is  also  the  first  stage  of  acute  inflammation  of  the  organ.  Trauma- 
tism may  also  be  a  cause,  and  gastro-intestinal  catarrh  undoubtedly 
occasionally  gives  rise  to  symptoms  stimulating  hepatic  congestion.  The 
same  is  true  of  catarrh  of  the  bile-ducts. 

Pathology  and  Morbid  Anatomy.— It  is  rare  that  a  liver  which 
is  the  seat  of  simple  active  congestion  can  be  examined  in  that  state 
owing  to  the  rapid  disappearance  of  the  hypersemia,  and  also  because 
resulting  changes  are  the  same  in  kind  as  those  attending  the  passive 
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variety.  Some  uniform  swelling  with  softening  and  a  darker  color  of 
the  liver  substance  constitute  the  most  important  pathological  features. 
From  distention  of  the  capsule,  the  organ  may  be  somewhat  firmer  than 
in  health,  but  it  retains  its  normal  contour. 

Symptoms. — These  are  not  characteristic,  being  similar  to  or  iden- 
tical with  those  attending  a  passive  hypersemia  of  the  liver  or  gastro- 
intestinal catarrh. 

PASSIVE  CONGESTION  OF  THE  LIVER. 

By  this  form  of  hypersemia  is  meant  an  engorgement  of  the  liver 
resulting  from  an  obstruction  of  the  flow  to  blood  from  the  liver  and 
through  the  hepatic  vein  and  vena  cava  to  the  heart.  This  obstruc- 
tion may  be  local,  i.  e.,  dependent  upon  causes  acting  directly,  within  the 
liver,  or  on  the  hepatic  vein;  or  general,  i,  «.,  obstruction  in  the 
circulation  at  a  distance  from  the  organ.  Of  local  causes  the  most  im- 
portant are  pressure  upon  the  branches  of  the  hepatic  vein  by  a  tumor, 
obstruction  of  this  vessel  by  thrombi,  or  a  hypersemia  of  a  portion  of  the 
liver  incident  to  a  constriction,  such,  for  instance,  as  may  result  from  tight 
lacing.  Of  the  general  factors  obstructive  disease  of  the  heart  is  much 
the  most  important.  Enfeeblement  of  the  myocardium  from  any  cause, 
valvular  lesions  not  yet  compensated  or  in  which  compensation  has  been 
lost,  are  the  most  frequent  of  all  causes.  Especially  important  is  dilata- 
tion of  the  right  ventricle  associated  with  tricuspid  insufficiency,  these 
conditions  being  secondary  to  disease  of  the  valves  of  the  left  heart 

Of  less  importance  are  the  various  aflFections  of  the  lungs  which 
cause  obstruction  in  the  pulmonary  circulation  for  long  periods  of  time. 
Of  these,  special  mention  may  be  made  of  chronic  pleurisy,  emphysema, 
asthma,  bronchitis,  interstitial  pneumonia,  and  atalectasis.  Compression 
of  the  inferior  vetia  cava  by  tumors,  aneurisms,  or  inflammatory  pro- 
ducts, and  inflammatory  changes  about  the  hepatic  vein  or  obstructions 
within,  are  also  causes.  Angular  curvature  of  the  spine  may  produce 
hypersemia  of  the  liver  by  reason  of  its  influence  upon  the  circulation 
within  the  chest. 

Pathology  and  Morbid  Anatomy. — ^The  extent  of  the  chauges 
in  passive  congestion  of  the  liver  are  dependent  in  a  measure  upon  the 
duration  of  the  disease.  In  the  early  stages  of  the  affection  the  organ 
is  uniformly  enlarged,  smooth  and  tense,  its  capsule  distended,  and 
its  color  purplish.  The  glandular  tissue  itself  is  more  or  less  softened, 
and  its  cut  surface  yields  considerable  blood.  It  is  also  somewhat  mot- 
tled owing  to  the  darker  color  of  the  centres  of  the  lobules  as  contrasted 
with  the  surrounding  yellowish  zones.  This  peculiar  coloration  has 
given  the  disease  one  of  its  designations, — nutmeg  liver.  The  explanation 
of  this  appearance  is  found  in  the  fact  that  the  centres  of  the  lobules 
are  occupied  by  minute  branches  of  the  hepatic  veins  which  are  dis- 
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tended.  Bile  pigment  is  deposited  in  the  surrounding  hepatic  cells, 
which  are  more  or  less  atrophied  by  pressure.  The  light  portion  of  the 
mottling  corresponds  to  the  interlobular  veins  and  are  due,  according  to 
some  authorities,  to  deposits  of  fat.  The  interlobular  tissue  may  be 
hypertrophied  and  interspersed  with  lymphoid  bodies. 

After  a  time  the  enlarged  liver  dwindles  and  is  ultimately  smaller 
than  normal,  and  may  even  be  reduced  to  a  small  indurated  organ 
covered  by  a  roughened,  puckered  or  wrinkled  capsule,  which  has  lost 
its  transparency.  These  changes  are  attended  by  similar  ones  in  the 
kidneys,  spleen,  pancreas,  and  intestinal  mucous  membrane. 

Symptomatology. — Mild  or  recent  cases  are  often  unattended  by 
any  symptoms  directing  attention  to  the  liver  as  a  seat  of  disease.  Later, 
there  is  a  sense  of  discomfort — it  is  rarely  described  as  pain — in  the 
hypochondrium,  and  this  is  aggravated  by  the  pressure  of  the  clothing 
and  by  lying  on  the  left  side.  In  some  cases,  especially  in  those  of 
acute  character,  local  tenderness  is  present.  Gastro-intestinal  symp- 
toms appear  and  consist  of  furred  tongue,  nausea,  vomitings  and  bilious 
diarrhoea  or  constipation.  Sometimes  the  quality  of  the  bile  is  altered, 
for  as  it  passes  down  the  intestinal  tract  it  seems  to  occasion  griping 
pains. 

Jaundice  is  sometimes  present,  but  is  usually  of  mild  grade,  being 
manifested  by  a  slight  yellowness  of  the  conjunctivae  and  a  sallow  hue  of 
the  face.  It  is  apt  to  be  more  marked  in  instances  depending  upon 
cardiac  disease,  in  which  case,  when  cyanosis  is  present,  the  combina- 
tion of  pathological  discolorations  results  in  a  greenish  tint  of  the  skin. 
The  stools  may  present  a  normal  appearance  in  some  cases.  In  others,  in 
which  catarrh  of  the  bile-ducts  is  associated,  they  are  devoid  of  bile. 

In  old  cases,  especially  those  arising  from  long  residence  in  tropical 
malarious  countries,  a  cachectic  appearance  supervenes.  The  patient 
becomes  ansemic ;  his  complexion  is  sallow ;  his  circulation  is  poor,  as 
evidenced  by  coldness  of  the  extremities;  his  nervous  system  suffers;  he 
becomes  irritable  and  depressed ;  and  digestive  disturbances  are  marked. 

In  the  later  stages  of  the  affection,  when  the  liver  has  undergone 
atrophy,  ascites  may  appear. 

Physical  Examination  reveals  all  the  signs  of  enlarged  liver, 
which  in  extreme  cases  may  extend  to  below  the  umbilicus.  The  con- 
sistence of  the  liver  is  considerably  increased,  and  in  some  old  cases  may 
be  so  great,  it  is  said,  as  to  give  rise  to  the  suspicion  that  the  patient  is 
suffering  from  malignant  disease.  In  cases  going  on  to  atrophy  the 
physical  signs  of  that  condition  are  present 

Diagn08iB.-^The  first  element  in  the  diagnosis  of  passive  congestion 
of  the  liver  is  the  recognition  of  the  presence  of  one  of  the  causes  of 
that  condition.  To  this  is  to  be  added  the  presence  of  the  signs  of 
hepatic  enlargement,  such  enlargement  varying  in  degree  within  short 
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periods.    It  is  furthermore  shown  to  increase  with  exertion  and  subside 
in  some  measure  after  rest 

Prognosis, — This  depends  very  largely  on  the  nature  of  the  causa- 
tive condition,  relief  of  which  is  necessary  to  improvement  of  the 
hepatic  congestion.  Acute  active  hypersemia  of  the  liver  usually  dis- 
appears on  the  removal  of  the  exciting  causes. 

PERIHEPATITIS. 

Synonyms. — Subdiaphragmatic  abscess;  subphrenic  pyopneumo- 
thorax. 

Definition. — Perihepatitis  is  an  inflammation  of  the  peritoneal 
covering  of  the  liver. 

Etiology. — Perihepatitis  is  practically  a  secondary  affection^  either 
constituting  a  part  of  a  generalized  peritonitis,  or  the  result  of  some 
primary  lesion  in  adjacent  tissues,  e.  g,,  appendicitis.  It  may  occur  as 
an  acute  suppurative,  or  as  a  chronic  hyperplastic  inflammation. 

Acute  Suppurative  Variety.  This  may  be  due  to  perforation 
of  gastric  or  duodenal  ulcers,  certain  diseases  of  the  liver,  notably  abscess, 
hydatids  and  affections  of  the  gall-bladder,  lesions  of  the  right  kidney, 
or  injury  to  the  liver.  It  generally  involves  the  right  lobe  of  the  liver. 
When  the  left  lobe  is  affected  the  trouble  is  generally  due  to  embolic  or 
traumatic  abscess  of  the  spleen. 

The  acute  form  may  be  followed  by  the  Chronic  Hyperplastic 
Variety,  which,  however,  results  more  frequently  from  tight  lacing,  the 
development  of  subperitoneal  adhesions,  gummata,  cancer,  hydatids, 
obstruction  of  the  gall-bladder  or  gall-ducts,  chronic  pleurisy  and  cer- 
tain occupations  tending  to  injurious  pressure  on  the  liver. 

Pathology  and  Morbid  Anatomy.— Acute  Suppurative  Peri- 
hepatitis. As  already  stated  the  right  lobe  is  the  one  more  frequently 
involved,  the  inflammation  about  which  may  be  circumscribed  or 
general.  The  peritoneal  covering  becomes  inflamed  as  evidenced  by 
injection,  thickening,  opacity,  and  the  formation  of  adhesions  between 
the  layer  covering  the  liver  and  that  covering  the  opposing  surface  of 
the  diaphragm,  with  the  result  of  the  formation  of  a  sac  which  may 
contain  as  much  as  several  pints  of  pus.  The  extent  of  the  adhesions  is 
very  variable  in  different  cases.  In  one  of  my  cases  the  opposing  peri- 
toneal surfaces  were  completely  united,  the  liver  being  thus  firmly 
attached  to  the  diaphragm.  Such  an  occurrence,  however,  is  uncommon 
in  the  acute  variety.  Sometimes  the  contents  of  the  abscess,  owing  to  the 
admixture  of  bile,  have  a  yellowish-creamy  appearance  and  contain 
crystals  of  bilirubin;  they  may  undergo  fatty  change,  in  which  case 
crystals  of  the  fatty  acids  are  found.  These  characteristics  of  the  pus  are 
of  value  clinically  as  affording  one  means  of  differentiating  subdiaphrag- 
matic abscess  and  empyema.    Pfiihl  has  directed  attention  to  another 
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point,  Tiz.,  when  tapping  an  empyema  there  is  an  increased  spurt  of  pus 
during  inspiration,  while  in  subdiaphragmatic  abscess  the  same  occurs 
during  expiration. 

Rupture  of  the  abscess  in  perihepatitis  may  take  place  iq  different 
directions  with  disastrous  results,  the  diaphragm,  lung,  stomach,  colon 
or  peritoneal  cavity  being  perforated. 

When  the  inflammatory  process  pursues  a  chronic  course,  the 
Involved  membrane  may  undergo  considerable  thickening  with  more  or 
less  extensive  adhesions  of  the  opposing  layers.  Well-defined  bands 
may  form  between  the  liver  and  diaphragm,  or  between  the  liver  and 
other  neighboring  organs.  The  sclerotic  change  which  follows  may 
result  in  a  contraction  of  the  liver  with  the  development  of  a  lobulated 
surface.  Such  contraction,  if  at  the  hilus,  may  be  followed  by  encroach- 
ment upon  the  lumen  of  the  various  vessels  of  the  liver,  viz.,  the  bile- 
ducts,  portal  vein,  hepatic  vein,  etc.  The  liver  m^y  finally  become  con- 
siderably atrophied  and  assume  a  spherical  outline. 

Symptomatology. — In  acute  perihepatitis  the  onset  of  symptoms 
is  usually  sudden  and  severe,  and  corresponds  very  closely  with  the  clin- 
ical picture  presented  by  an  oncoming  localized  peritonitis.  Pain  is  re- 
ferred to  the  right  hypochondrium  and  the  epigastrium,  may  be  as- 
sociated with  tenderness,  and  is  aggravated  by  respiratory  movements. 
The  attack  is  often  ushered  in  by  a  chill  or  chills,  and  repeated  rigors 
often  announce  the  formation  of  an  abscess.  The  respiration  is  disturbed, 
and  there  may  be  vomiting  and  slight  jaundice.  A  prolonged  pyrexia  of 
irregular  type  appears  and  is  suggestive  of  suppurative  action.  Should 
thrombosis  of  the  hepatic  vein  or  of  the  inferior  vena  cava  take  place, 
dropsy  of  the  legs  will  develop. 

Physical  Exploration  reveals  friction  murmurs  in  the  earlier  stages 
of  the  disease,  which,  however,  soon  disappear.  In  some  cases,  too,  a 
friction  fremitus  may  be  felt.  The  right  hypochondrium  is  usually  dis- 
tended, and  the  lower  intercostal  spaces  motionless.  The  upper  line  of 
liver  dulness  is  elevated.  The  respiratory  and  voice-sounds  are  not  audi- 
ble over  the  dull  area.  The  inferior  border  of  the  liver  may  be  much 
below  the  line  of  the  ribs. 

Course,  Termination,  etc. — The  duration  of  perihepatitis  is  ex- 
ceedingly variable,  resolution  occurring  in  some  cases  within  a  few  days, 
while  those  passing  on  to  the  stage  of  suppuration  may  continue  indefi- 
nitely, even  passing  into  a  chronic  stage.  The  supervention  of  collapsic 
symptoms,  or  of  symptoms  indicating  involvement  of  neighboring 
organs  through  rupture  of  the  abscess,  is  unfavorable.  Even  if  satisfact- 
ory drainage  of  the  abscess  is  effected,  the  development  of  cicatricial 
tissue  may  lead  to  injurious  pressure  upon  important  vessels.  Union 
with  the  diaphragm  leads  to  pain  and  protracted  annoying  sensations  of 
dragging,  etc. 
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Diagnosis. — The  resemblance  of  acute  perihepatitis  to  a  purulent 
pleural  exudation  is  considerable,  but  the  absence  in  perihepatitis  of 
cough,  and  especially  of  expectoration,  and  of  displacement  of  the  heart 
to  the  left,  is  sufficient  to  distinguish  between  these  afifections.  Again, 
the  degree  of  downward  displacement  of  the  liver  is  greater  in  perihep- 
atitis than  in  pleural  accumulations.  Rickman  J.  Godlee,  in  a  recent 
most  able  clinical  lecture,  calls  attention  to  the  great  height  to  which 
the  diaphragm  may  be  pushed  by  the  subdiaphragmatic  collection  of 
pus,  dulness  reaching  even  to  the  second  rib.  The  aspirator  is  often 
necessary  to  a  diagnosis.  The  best  point  for  puncture  is  not  always  the 
same,  but  in  some  instances  the  seventh  or  eighth  interspace  in  the  lat- 
eral region  had  better  be  selected.  The  presence  of  bile  in  the  evacuated 
fluid  is  indicative  of  an  abscess  associated  with  the  liver.  Loomis  states 
that  perihepatitis  sometimes  resembles  intercostal  neuralgia,  but  may  be 
distinguished  from  tl^e  latter  by  the  absence  of  the  tender  foci  of  that 
affection.  From  simple  pleurisy,  perihepatitis  is  distinguished  by  the 
lower  situation  of  the  pain,  and  its  increase  from  upward  pressure  upon 
the  liver.    Pleurisy  is  attended  by  more  dyspnoea  and  cough. 

Prognosis. — This  is  governed  largely  by  the  nature  of  the  primary 
afiection.  In  the  acute  suppurative  form,  there  are  the  risks  attendant 
upon  unfavorably  situated  rupture,  and,  in  the  protracted  cases,  of  atrophy 
of  the  liver.  Compression  of  the  bile-ducts  or  of  the  bloodvessels  of  this 
organ  may  result  in  atrophy  or  jaundice. 

Treatment. — Rest  in  recumbency  should  be  advised  for  the  acute 
cases,  and  in  the  chronic  form  it  is  a  powerful  aid.  The  suffering  may 
be  controlled,  in  some  degree,  by  means  of  hot  fomentations  and  poul- 
tices, which,  with  a  careful  selection  of  medicines,  will  make  the  use  of 
opiates  but  seldom  necessary.  In  the  early  stage  of  frank  cases,  aconite 
may  prove  of  benefit,  but  must  be  very  soon  succeeded  by  a  remedy 
adapted  to  the  fully-developed  inflammatory  process,  the  most  important 
being  bryonia.  This  remedy  should  be  continued  as  long  as  there  is 
apparent  benefit,  or,  if  it  fails  to  control  the  acute  symptoms,  cadepiM 
tuberosa  may  be  considered.  All  of  these  remedies  are  best  administered 
in  the  first  decimal  dilutions,  and  should  be  frequently  repeated.  With 
the  subsidence  of  acute  symptoms,  but  a  tendency  to  protraction  of  the 
disease,  sulphur  should  be  considered.  Occasionally,  when  there  is  a  ten- 
dency to  sweats  and  to  pronounced  gastro-enteric  symptoms,  mercurius 
is  preferable.  In  one  case,  observed  by  the  writer,  cheHdonium,  in  the 
second  decimal  dilution,  was  promptly  successful  in  controlling  the 
active  inflammatory  symptoms,  the  pain  was  acute,  the  liver  tender, 
and  there  was  slight  jaundice.  The  attack  was  due  to  a  combina- 
tion of  malarial  poisoning  and  exposure  to  severe  cold.  When  the 
symptoms  are  very  acute,  belladonna  is  suggested  by  severe  throbbing 
pains.    Evidences  of  suppuration  suggest  hepar  sulphur,  mercurius,  and 
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perhaps  later,  Micea.  Rhus  tox.  should  be  considered  in  traumatic  cases^ 
and  iodide  ofpotamum  when  syphilis  appears  to  be  the  cause.  The  latter 
medicine  may  have  to  be  given  in  quite  large  doses.  Awrum  muriaticum 
is  also  suitable  for  the  specific  form.  With  the  development  of  abscess^ 
the  case  enters  the  domain  of  surgery,  and  should  be  promptly  submitted 
to  a  competent  operator. 

ACUTE  YELLOW  ATROPHY  OF  THE  LIVER. 

Definition. — Acute  yellow  atrophy  of  the  liver,  also  known  as 
malignant  jaundice,  diffuse  parenchymatous  hepatitis,  etc.,  is  an  affection 
characterized  clinically  by  jaundice,  profound  toxaemia  and  malnutri- 
tion, and  pathologically,  by  rapid  atrophy  of  the  liver  associated  with 
other  degenerative  changes  which  are  especially  prominent  in  the 
glands,  muscles,  and  epithelium  of  the  internal  organs. 

Etiology. — ^The  true  nature  of  this  affection  is  still  in  doubt. 
Trousseau  was  inclined  to  look  upon  it  as  an  infectious  fever,  a  view  that 
has  received  some  confirmation  by  recent  bacteriological  researches 
(Klebs,  Waldeyer),  although  the  micro-organisms  discovered  have  not 
been  found  to  be  pathogenic.  Virchow  calls  it  a  parenchymatous  in- 
flammation. 

Acute  yellow  atrophy  of  the  liver  may  appear  at  any  time  of  life,, 
but  seems  to  attack  the  middle-aged  more  frequently  than  others. 
Women  are  more  often  its  subjects  than  are  men,  the  later  months  of 
pregnancy  furnishing  a  large  share  of  the  victims.  Some  observers  are 
inclined  to  attribute  all  cases  to  phosphorus  poisoning.-  Other  dnigs^ 
however,  notably  alcohol,  mercury,  arsenic  and  antimony,  have  been 
credited  with  the  power  of  producing  pathological  conditions  similar  to* 
if  not  identical  with  that  of  the  disease  under  consideration.  Some 
cases  have  appeared  to  be  related  to  malarial  poisoning,  syphilis,  mental 
emotions,  and  certain  of  the  specific  infectious  diseases,  especially  typhoid 
and  relapsing  fevers,  diphtheria,  and  pyaemia.  Notwithstanding  the 
great  rarity  of  this  affection, — but  a  few  hundred  cases  having  been 
recorded  in  literature, — various  observers  have  met  several  cases  within 
a  period  of  a  few  months,  experiences  which  suggest  the  possibility  of 
an  occasional  dependence  of  acute  yellow  atrophy  of  the  liver  upon 
epidemic  influences. 

A  division  of  cases  into  primary  and  secondary  varieties  seems  to 
be  permissible,  the  latter,  according  to  Sutton,  supervening  upon  cirrhosis 
and  other  chronic  diseases  of  the  liver,  and  especially  upon  obstruction 
of  the  common  duct  with  consequent  dilatation  of  the  smaller  biliary 
passages,  and  destruction  of  the  parenchyma  of  the  liver  as  the  result  of 
pressure.  In  the  primary  form  the  disease  cannot  be  related  to  any  pre- 
ceding affection. 

Pathology  and  Morbid  Anatomy. — Notwithstanding  the  title  by 
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which  this  disease  is  ordinarily  known,  it  is  not  unusual  to  find  the 
liver  normal  in  size  or  even  enlarged  in  the  early  stages  of  the  affection 
Later,  however,  there  ensues  a  rapid  diminution  in  the  bulk  of  the 
organ,  this  proceeding  to  such  an  extent  that  it  may  finally  weigh  no 
more  than  fifteen  to  twenty  ounces.    This  atrophy  is  generally  described 
as  distributed  about  equally  throughout  the  entire  organ,  although 
the  left  lobe  generally  suffers  more  than  any  other  part.    Fitz  speaks  of 
the  atrophy  proceeding  in  such  a  way  that  the  liver  becomes  flattened 
or  cake-like.    The  general  substance  of  the  liver  becomes  flaccid ;  the 
capsule  consequently  becomes  too  large  and  wrinkles.   Section  of  the  organ 
reveals  varying  degrees  of  disappearance  of  structure.    The  color  pre- 
sented is  an  ochre-yellow,  which,  however,  is  interspersed  with  areas  of 
a  yellow  or  reddish-yellow,  owing  to  the  disappearance  of  fat  and  liver 
cells  with  the  progress  of  the  disease.    These  reddish  patches  which 
represent  the  most  advanced  areas  of  the  disease  contain  many  distended 
bloodvessels.    Microscopical  examination  reveals  a  loading  of  the  hepatic 
cells  with  granules,  only  a  portion  of  which  dissolve  in  ether.    When 
the  cut  surface  of  the  liver  is  exposed  to  the  air  for  a  long  time,  crystals 
of  leucin  and  tyrosin  appear  thereon.    The  granular  cells  gradually  dis- 
integrate, resulting  in  a  granular  detritus  containing  oil-drops.    Similar 
degenerative  changes  are  found  in  the  muscular  tissues,  especially  that 
of  the  heart,  and  in  the  epithelium  of  the  stomach  and  kidneys.    The 
spleen  becomes  hyperplastic.    There  are  minute  hsBmorrhages  into  the 
tissues.    Bleeding  into  the  stomach  and  intestines  also  takes  place,  as 
evidenced  by  the  dark  red  or  tarry  contents  of  these  viscera.    Dropsy  of 
the  pericardium  and  pleura  may  be  present,  and  oedema  of  the  brain 
and  lungs  has  been  frequently  observed.    The  blood  is  diminished  in 
quantity,  and  is  dark  and  somewhat  fluid. 

Symptomatology. — Preceding  the  development  of  the  disease, 
there  is  a  prodromal  period  during  which  symptoms  of  gastro-intestinal 
irritation  are  prominent.  The  appetite  disappears,  nausea  is  succeeded 
by  vomiting,  general  weakness,  and  in  some  cases  by  abdominal  tender- 
ness and  distention.  Sometimes  jaundice  is  an  early  symptom  and  may 
precede  other  evidences  of  disease  for  days.  It  has  no*  special  features 
which  enable  the  physician  to  differentiate  it  from  jaundice  symptomatic 
of  other  affections.  It  first  appears  in  the  face  and  neck,  but  soon  spreads 
over  the  entire  surface  of  the  body.  Sometimes  within  a  few  days,  or 
after  weeks  of  continuation  of  these  symptoms,  nervous  phenomena 
appear.  The  patient  is  now  restless  and  has  slight  delirium  which 
gradually  increases  in  intensity  until  it  is  characterized  by  violent 
behavior.  It  is  associated  with  twitching  of  muscles,  trismus,  and  con- 
vulsions. The  development  of  coma  with  stertorous  respiration  indicates 
the  approach  of  a  fatal  termination.  The  early  vomiting  continues,  and 
later  the  vomited  matters  contain  blood  in  masses  or  in  the  form  of  so- 
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called  "coffee-grounds."  The  tongue  is  of  a  grayish  or  yellowish  color, 
and  the  teeth  and  gums  may  be  covered  with  sordes.  Haemorrhage 
may  also  take  place  from  many  portions  of  the  mucous  membranes,  i,  e., 
from  the  nose,  bowels,  bladder,  uterus,  etc.  The  stools  are  light  in  color 
from  deficiency  or  absence  of  bile. 

The  urine  undergoes  important  changes,  containing  bile  pigment 
and  a  little  albumin.  The  urea  is  greatly  diminished  in  quantity  and  is 
replaced  by  elements  which,  in  a  later  stage  of  their  development,  are 
normally  converted  into  urea.  Leucin  and  tyrosin  are  present.  Their 
detection  is  accomplished  by  the  microscope,  which  exhibits  the  peculiar 
crystals  in  the  urinary  sediment,  or  in  a  drop  of  urine  which  has  been 
evaporated  almost  to  dryness.  These  conditions  are  strongly  corrobora- 
tive of  the  doctrine  referring  the  production  of  urea  to  the  liver. 

Fever  is  usually  slight,  but  a  high  temperature  may  be  present  to- 
wards the  close  of  life.  Sometimes  the  temperature  is  subnormal.  The 
pulse  is  slow  during  the  first' stage,  becoming  rapid,  small  and  feeble 
with  the  progress  of  the  second.  The  respiration  is  accelerated  and  may 
be  noisy  during  the  coma  which  precedes  a  fatal  termination.  Cutaneous 
ecchymoses  and  haemorrhages  have  been  frequently  observed. 

Physical  Signs. — Palpation  and  percussion  reveal  in  the  early 
stages  of  some  cases  the  ordinary  evidences  of  enlargement  of  the  liver. 
Later  there  appear  the  signs  of  atrophy.  The  first  evidence  of  diminu- 
tion in  size  is  furnished  in  the  epigastric  region,  where  the  liver  dulness 
gives  way  to  tympanitic  resonance.  Later  shrinkage  of  the  right  lobe 
causes  the  lower  edge  of  the  organ  to  rfse  from  the  margin  of  the  ribs, 
and  perhaps  to  finally  disappear  entirely,  the  only  dull  area  remaining 
being  limited  to  the  axillary  line.  The  liver  may  be  tender  upon  press- 
ure, and  the  patient  may  complain  of  painful  sensations.  In  quite  a 
percentage  of  cases  the  evidences  of  splenic  enlargement  are  present,  this 
organ  swelling  as  the  result  of  the  general  infection  and  from  obstruction 
in  the  portal  circulation. 

Clinical  Course. — In  typical  cases,  two  stages  may  be  observed, 
the  first  of  which  is  sometimes  short  or  absent.  The  symptoms  of  the 
fiiUy  developed  disease  generally  appear  with  astonishing  rapidity.  The 
first  stage  is  represented  by  febrile  and  other  symptoms  of  a  general 
character  associated  with  those  of  gastro-intestinal  irritation.  These  are 
soon  followed  by  jaundice,  which  is  apt  to  be  referred  to  a  simple  catar- 
rhal condition. 

The  special  feature  of  the  second  stage  is  the  development  of  the 
serious  nervous  symptoms.  The  delirium  is  especially  violent,  and  is 
soon  followed  by  coma.  The  cause  of  these  symptoms  is  not  clear.  They 
have  been  attributed  to  specific  infection  by  those  who  hold  that  the  dis- 
ease is  of  an  infectious  nature ;  while  others  have  suggested  their  origin 
in  cerebral  anaemia,  cholsemia,  acholia,  etc.    The  jaundice  which  was 
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already  apparent  in  the  first  stage  increases  in  intensity  during  the 
second.  As  to  its  nature  there  has  been  some  difference  of  opinion,  but 
its  hepatogenous  character,  at  least  in  most  cases;  is  assured  by  the  dis- 
covery of  bile  acids  in  the  urine.  The  conditions  which  determine  the 
jaundice  have  not  been  ascertained  with  certainty,  but  as  there  is  no  evi- 
dence of  obstruction  of  the  large  ducts  it  is  presumed  that  there  are  dis- 
orders of  the  fine  biliary  passages  within  the  liver. 

Diagnosis. — There  are  some  cases  in  which  the  diagnosis  is  difficult 
even  after  death.  In  the  early  stages  the  symptoms  bear  a  resemblance 
to  catarrhal  jaundice,  the  true  nature  of  the  disease  seldom  being  sus- 
pected until  the  second  stage  has  appeared  with  its  nervous  symptoms, 
marked  jaundice,  ecchymotic  spots  upon  the  skin,  the  changes  in  the 
urine,  and  atrophy  of  the  liver.  In  the  physical  examination  of  the 
liver,  care  must  be  taken  to  prevent  errors  in  estimating  its  size,  which 
may  easily  occur  if  the  organ  is  separated  from  the  chest  wall  by  a  dis- 
tended colon.  As  such  a  condition  can  be  but  temporary,  however, 
repeated  examination  will  enable  one  to  eliminate  errors  firom  this 
source. 

The  resemblance  of  acute  yellow  atrophy  of  the  liver  to  pho9phoTUi 
poisoning  is  so  great  that  most  careful  investigation  is  sometimes  neces- 
sary to  a  differentiation.  The  history  must  be  considered  and  phosphorus 
looked  for  in  the  contents  of  the  stomach,  and  after  death,  in  other  organs 
also.  It  is  claimed  that  in  phosphorus  poisoning  the  liver  does  not 
atrophy  as  rapidly  and  is  more  painful  than  in  acute  yellow  atrophy,  that 
there  is  in  most  cases  but  a  smUU  amdUnt  of  leucin  and  tyrosin  in  the 
urine,  and  that  the  nervous  symptoms  are  not  of  as  high  a  grade,  but 
gastro-enteric  symptoms  are  more  pronounced.  The  diagnosis  is  not 
always  possible  even  with  the  assistance  of  an  autopsy. 

Prognosis. — The  duration  of  the  disease  varies  from  seven  to  ten 
days  to  six  or  eight  weeks  in  the  protracted  cases.  A  few  reported  cures 
are  looked  upon  with  suspicion,  as  the  disease  is  considered  incurable. 

Treatment. — ^This  must  be  purely  symptomatic,  as  there  is  insuffi- 
cient evidence  of  the  value  of  any  remedy  or  any  method  of  treatment 
The  ability  of  phosphorus  to  produce  a  condition  which  can  with  diffi- 
culty be  differentiated  from  acute  yellow  atrophy  of  the  liver  suggests  its 
possible  application.  Mackenzie  recommends  the  mineral  acids,  saline 
purgation,  aconite,  and  quinine,  as  having  accomplished  the  most  good. 
Stimulants  are  sometimes  of  value  for  collapsic  symptoms,  and  the 
asthenia.    Cold  to  the  head  has  been  advised. 

ABSCESS  OF  THE  LIVER. 

Suppuration  within  the  liver  may  have  its  starting  point  in  the 
parenchyma,  bloodvessels,  or  bile-ducts  of  the  organ.  Occurring  as  a 
primary  disease,  it  is  dependent  upon  local  causes,  but  in  the  great 
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majority  of  cases  it  is  secondary  to  other  affections,  especially  to  ulcera- 
tive diseases  of  the  intestines.  Several  varieties  of  hepatic  abscess  have 
been  recognized,  the  division  being  based  apon  etiological  considerations. 
The  most  important  are:  (1)  tropical  abscess;  (2)  pytemic  abscess; 
(3)  abscesses  excited  by  traumatism. 

Etiology. — The  causes  at  work  in  the  production  of  tropical  abscess 
of  the  liver  have  excited  considerable  discussion.  By  many,  tropical 
abscess  is  regarded  as  an  abscess  dependent  upon  dysentery.  Usually 
the  abscess  is  the  secondary  affection ;  but  cases  have  been  reported  in 
which  it  was  the  first  to  appear,  the  dysentery  occurring  later.  The 
severity  of  the  attack  of  dysentery  does  not  seem  to  possess  any  etiolog- 
ical influence,  as  abscess  has  been  observed  to  follow  both  mild  and 
severe  cases.  Abscess  of  the  liver  is  especially  apt  to  occur  in  Europeans 
who  visit  the  tropics,  and  who  take  with  them  to  their  new  abode  their 
previous  bad  habits  of  overeating  and  drinking.  Residence  in  a 
malarious  district  also  seems  to  be  an  important  etiological  factor.  Pre- 
disposing causes  are  intemperance  in  food  and  drink,  indolent  habits, 
luxurious  living,  bad  food,  exposure  to  hardships  and  bad  hygiene 
generally.  This  form  of  abscess  is  not  unusual  in  the  Southern  States, 
and  has  been  observed  occasionally  in  cities  as  far  north  as  Baltimore 
and  Philadelphia.  Indeed,  recent  researches  would  indicate  that  the 
disease  is  far  more  frequent  in  the  temperate  zone  than  has  hitherto 
been  supposed.  Osier  reports  having  seen  five  cases  in  his  clinic  within 
two  years,  and  having  personal  knowledge  of  three  or  four  others  in  the 
city  during  the  same  time.  This  impresses  me  as  in  excess  of  what  we 
see  in  Philadelphia.  Besides  dysentery,  other  intestinal  affections, 
notably  ulceration,  have  been  assigned  as  a  cause.  Abscess  of  the  liver 
has  been  secondary  to  appendicitis  and  typhoid  fever. 

The  relationship  of  the  amoeba  coli  to  hepatic  abscess  has  been  care- 
fully studied  by  Kartulis,  Councilman  and  Lafleur,  who  appear  to  have 
demonstrated  this  organism  to  be  an  important  cause  of  suppuration 
within  the  liver.  It  is  especially  interesting  to  note  that  the  amoeba  coli 
may  be  found  in  the  alvine  discharges  of  persons  suffering  from  abscess 
of  the  liver,  the  patient  being  free  from  any  manifestation  of  dysentery^ 
and  without  a  history  of  a  previous  attack  of  that  disease. 

Py-«mic  Abscess.  Suppuration  which  is  pyaemic  in  origin  is  char- 
acterized by  multiple'  purulent  foci  scattered  through  the  liver  and 
usually  associated  with  similar  purulent  collections  in  other  portions  of 
the  body,  e,  g.,  in  the  lungs  (general  pyaemia).  Should  the  primary  sup- 
puration occur  within  the  portal  circuit  (local  pycemia),  the  secondary 
foci  may  be  confined  to  the  liver.  The  influence  of  surgical  operations 
or  affections  about  the  rectum  in  the  production  of  these  abscesses  must 
be  borne  in  mind.  Traumatism,  especially  of  the  hepatic  region,  is 
responsible  for  a  few  cases.     Injuries  to  distant  parts  of  the  body,  but 
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especially  of  the  head,  are  occasionally  noted  as  causes.  The  relation- 
ship of  abscess  of  the  liver  to  some  of  these  injuries  is  by  no  means 
clear.  It  is  evident,  however,  that  some  infectious  agent  must  be  at 
work.  Hepatic  abscess  is  especially  liable  to  occur  if  there  is  an  open 
wound  or  an  osteomyelitis. 

A  suppurative  hepatitis  may  be  excited  by  the  presence  of  biliary 
calculi  in  the  bile-ducts.  Even  ascarides  and  other  parasites  may  find 
their  way  into  these  passages,  and  have  thus  been  known  to  excite 
suppuration. 

A  few  cases  of  the  disease  under  consideration  follow  upon  pre- 
existing affections  of  the  liver,  viz.,  tuberculosis,  suppurating  echino- 
coccus,  etc.  In  tuberculous  cases  the  infective  agent  may  involve  the 
bile-ducts,  with  the  resulting  formation  of  many  purulent  foci. 

Cancer  or  ulcer  of  the  duodenum,  or  of  the  stomach,  may  excite 
inflammation  of  the  peritoneum  with  resulting  adhesion  of  these  organs 
to  the  liver,  later,  setting  up  suppurative  inflammation  in  that  gland. 

A  variety  of  foreigb  bodies  such  as  needles,  fish-bones,  etc.,  may 
penetrate  the  liver  with  resulting  abscess,  pyephlebitis  developing  should 
the  irritant  enter  a  branch  of  the  portal  vein. 

It  is  extremely  doubtful  if  abscess  of  the  liver  can  ever  be  an  idio- 
pathic affection.  Still  it  is  convenient  to  call  those  cases  whose  exist- 
ence cannot  be  accounted  for  by  this  title.  The  tropical  abscess  is  single 
in  the  majority  of  the  cases.  In  the  minority,  two,  three  or  more 
abscesses  may  be  present.  In  about  two-thirds  of  the  cases,  according  to 
Waring,  the  abscess  or  abscesses  occupy  the  right  lobe,  being  situated 
nearer  the  convex  surface  of  the  liver.  The  collections  of  pus  may  be  so 
large  as  to  invade  nearly  the  entire  organ,  which  may  contain  from  three 
to  eight  quarts  of  pus.  As  much  as  eighteen  pounds  have  been  evacu- 
ated. In  the  case  of  multiple  abscesses  some  of  the  lesions  may  be  very 
minute  in  size. 

Pathology  and  Morbid  Anatomy. — ^The  first  change  observable 
in  hepatic  abscess  consists  in  a  number  of  circular  particles  greyish 
yellow  or  otherwise  altered  in  color  surrounded  by  areas  of  congestion. 
These  break  down,  suppurate,  and  coalesce.  The  character  of  the 
abscess  wall  depends  very  much  upon  the  duration  of  the  process,  the 
older  it  is,  the  greater  the  appearance  of  the  limiting  membrane.  In 
old  abscesses  this  membrane  may  assume  a  density  almost  as  great  as 
that  of  cartilage.  Those  which  have  not  advanced  to  this  stage  may 
have  irregular  ragged  walls  composed  of  degenerated  liver  structure, 
pus-cells  and  amoebse,  and  present  a  creamy  appearance.  External  to  this 
necrotic  layer  the  liver  is  of  a  reddish-brown  or  livid  color ;  surround- 
ing this  again  is  a  zone  of  hypersemic  liver  tissue.  The  contents  of  the 
abscess  may  be  grayish,  creamy,  mucoid,  or  more  frequently  of  a  reddish- 
brown  (chocolate)  color,  and  of  thick  gummy  consistence.     Sometimes 
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the  pus  looks  like  the  so-called  laudable  pus ;  and  in  still  other  cases 
(rarely  observed  however)  it  is  thin,  watery  and  grumous.  It  contains 
fat  drops,  leucocytes,  and  crystals  of  bilirubin.  The  cavity  may  enlarge 
by  the  rupture  of  small  abscesses  through  the  walls  of  the  parent  abscess, 
forming  one  large  cavity  with  shaggy  walls.  Portions  of  necrotic  tissue 
may  separate  from  the  walls  and  be  found  floating  in  the  purulent 
accumulation.  Abscesses  near  the  surface  of  the  liver  may  excite  a 
circumscribed  perihepatitis  with  possible  adhesions  to  adjacent  organs, 
thus  explaining  rupture  into  the  stomach,  colon,  pelvis  of  the  kidney, 
etc.  Rupture  may  also  take  place  into  the  peritoneal  cavity  setting  up 
a  general  peritonitis  unless  the  pus  is  limited  by  adhesions.  Ruptures 
into  the  pleural  sacs,  lungs,  portal  vein,  gall-bladder,  the  large  bile- 
ducts,  the  inferior  vena  cava,  or  hepatic  veins,  have  all  been  observed. 
lu  very  exceptional  instance  the  pus  burrows  to  distant  points,  such  as 
the  axilla,  inguinal  region,  umbilicus,  etc.  If  the  abscess  does  not  rup- 
ture and  life  is  preserved,  encapsulation  of  the  contents  takes  place,  the 
enclosed  pus  undergoing  various  changes  such  as  transformation  into  a 
colloid  or  cheesy  mass,  or  calcification.  If  the  abscess  is  not  too  large,  a 
cicatrix  with  a  calcified  centre  forms.  The  degree  of  rigidity  of  the 
walls  of  some  abscesses  of  the  liver  proves  a  barrier  to  healing.  Sup- 
puration may  be  continued  for  years,  the  fistulous  opening  closing  and 
reopening  repeatedly. 

Pyjemic  and  Septic  Abscesses.  Hepatic  abscesses  of  pyaemic 
origin  are  multiple  and  are  associated  with  abscesses  of  other  organs. 
Scores,  nay  hundreds,  of  purulent  foci  may  exist.  Following  upon 
traumatism  a  single  abscess  of  large  size  may  form,  but  this  is  probably 
due  to  the  union  of  numerous  small  ones.  Minute  examination  may 
demonstrate  the  presence  of  purulent  thrombosis  in  the  branches  of  the 
portal  vein  or  purulent  accumulations  in  the  distended  bile-ducts,  the 
latter  change  being  suggestive  of  a  cholangitis  as  the  primary  lesion. 

Symptomatology  and  Clinical  Course.— It  is  not  a  rare  thing 
for  an  abscess  of  the  liver  of  considerable  size  to  remain  unsuspected 
during  life,  making  its  presence  first  known  at  the  time  of  its  rupture 
and  discharge  into  an  adjacent  cavity  or  through  a  neighboring  organ, 
or  at  the  autopsy.  Symptoms  sometimes  present  marked  similiarities 
to  certain  specific  affections,  thus  making  it  convenient  to  describe 
the  following  symptomatic  groups  of  cases : 

(1)  Typhoid  form.  This  group  is  characterized  by  high  fever, 
delirium,  tympanites,  enlarged  spleen,  and  not  infrequently  by  roseolous 
eruption. 

(2)  A  malarial  group^  characterized  by  paroxysms  of  intermittent 
fever,  generally  quotidian  in  type.  Sometimes  an  enlarged  spleen  due 
to  pyaemia  coexists. 

(3)  The  phthisical  group,  which  is  attended  by  cough,  dyspnoea,  ema- 
ciation, anaemia,  night  sweats,  etc. 
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In  connection  with  the  physical  signs  and  local  symptoms  calling 
attention  to  the  liver  as  the  seat  of  the  disease,  we  have  in  the  tempera- 
ture range  an  important  indication  of  the  suppurative  action  progressing 
in  that  organ.  As  already  stated,  the  type  of  the  fever  frequently  sug- 
gests the  presence  of  malarial  infection  or  pulmonary  tuberculosis.  The 
height  of  the  temperature  range  and  the  seriousness  of  the  attending 
symptoms,  will  depend  upon  the  acu  teness  of  the  process.  If  rapid  in  prog- 
ress, elevations  to  104''  to  105°F.  may  be  noted,  as  opposed  to  the  trifling 
pyrexia  excited  by  slowly  developing  or  latent  abscesses.  Apyrexial 
cases  have,  however,  been  observed.  The  temperature  sets  the  pace  for 
the  pulse  and  respiration  unless  the  liver  is  sufficiently  enlarged  to  in- 
terfere with  the  action  of  the  heart  or  lungs,  or  unless  the  pleura  or  the 
pericardium  is  inflamed,  or  the  lungs  perforated. 

Jaundice,  which  is  seldom  present,  is  the  result  of  pressure  upon  the 
bile-ducts,  or  of  catarrhal  inflammation  of  the  same.  Hematogenous 
jaundice  may  result  from  general  infection,  e.  g.,  pyaemia. 

Emaciation  is  often  marked.  The  skin  is  pale,  which,  with  the 
superadded  jaundice,  may  give  rise  to  a  cachectic  appearance.  The 
bowels  may  be  constipated,  or  loose,  with  bloody  stools. 

Most  patients  complain  of  painful  sensations  in  the  liver  region, 
which  may  be  referred  to  superficial  or  deep  parts.  The  pain  becomes 
acute  with  the  involvement  of  the  exterior  of  the  organ.  If  a  sharp 
perihepatitis  develops  the  pain  is  like  that  of  pleurisy.  The  frequent 
extension  of  pain  to  the  right  shoulder  and  arm  is  due  to  both  the 
shoulder  and  liver  receiving  nerves  from  the  fourth  cervical.  The  right 
rectus  muscle  is  often  tense,  which  has  been  attributed  to  inflammation 
of  the  peritoneum  anteriorly.  The  spleen  may  be  enlarged,  and  the 
physical  signs  of  pulmonary  abscess  present.  Ascites  js  unusual  and  is 
excited  by  pressure  upon  the  portal  vein.  Anasarca  will  result  if  the 
inferior  vena  cava  is  compressed. 

Physical  ExaminatioiL — Friction  sounds  and  fremitus  may  be 
heard  and  felt  if  perihepatitis  is  present.  If  the  liver  is  much  enlarged 
the  right  hypochondrium  is  prominent,  the  intercostal  spaces  narrowed, 
the  epigastric  veins  may  be  enlarged,  and  the  edge  of  the  organ  be  often 
readily  palpated.  Percussion  reveals  an  increased  area  of  liver  dulness, 
which  may  be  upward  or  downward,  and  which  is  usually  higher  in 
front  than  behind.  The  upper  line  of  dulness  may  be  as  high  as  the 
second  or  third  rib  anteriorly,  is  irregular  in  outline,  and  often  presents  a 
marked  upward  convexity.  Posteriorly  dulness  may  extend  well  up  to 
the  spine  of  the  scapula.  Sometimes  it  is  possible,  if  adhesions  are  not 
present,  to  recognize  prominences  through  the  abdominal  parietes,  or  in 
the  intercostal  spaces,  which  move  in  harmony  with  the  respiratory 
efforts.  Such  prominences  may  fluctuate  and  are  then  highly  diagnos- 
tic.   The  hepatic  region  is  often  tender,  particularly  within  circum- 
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scribed  areas,  and  pressure  upon  the  liver  may  excite  cough,  dyspnoea,  or 
pain  in  the  right  shoulder.  Collapse  of  the  lung  may  occur  in  connec- 
tion with  large  abscesses,  and  is  indicated  by  percussion  dulness,  in- 
creased vocal  resonance,  bronchial  respiration,  etc. 

Diagnosis. — ^Abscess  of  the  liver  is  often  an  obscure  affection  and 
may  be  overlooked  even  by  excellent  clinicians.  If  a  large  accumula- 
tion of  pus  has  taken  place  the  diagnosis  may  be  easy,  especially  with 
the  aid  of  the  aspirator.  A  careful  investigation  of  the  patient's  history  may 
reveal  the  pre-existence  of  dysentery,  or  residence  in  a  climate  fevoring 
hepatic  abscess;  the  occurrence  of  an  injury  especially  to  the  liver  region; 
an  accumulation  of  gall-stones,  or  a  suspicion  of  the  same  due  to  an 
attack  of  biliary  colic. 

In  cases  resembling  phthisis  the  sputum  should  be  examined  for 
bacilli,  and  when  malaria  is  simulated  the  blood  should  be  examined  for 
Laveran's  organism.  Quinine  j^i^y  be  tried  in  the  malarial  cases  if  still 
in  doubt.  In  the  typhoid  variety  the  temperature  curve,  eruption  and 
the  specific  bacillus  of  typhoid  fever  are  absent.  Both  may  have  enlarge- 
ment of  the  spleen.  The  echinococcus  cyst  presents  resemblances,  but 
is  not  attended  by  fever,  and  is  much  longer  in  attaining  a  large  size. 
The  hydatid  thrill  should  be  searched  for.  A  small  patch  of  pneumonic 
crepitus  at  the  base  of  the  lung  is  mentioned  by  Manson  as  a  valuable 
confirmatory  sign.  Pleural  suppuration  presents  points  of  similarity, 
and  the  aspirator  may  be  necessary  to  a  diagnosis.  Abscesses  of  the 
abdominal  wall  do  not  move  with  the  respiratory  efforts  as  do  hepatic 
enlargements.  A  distended  gall-bladder  may  be  suspected  by  the  loca- 
tion and  pyriform  shape  of  the  tumor.  Suspicious  pus  should  be 
examined  for  the  amoeba  coli  or  for  elements  suggesting  its  origin. 

In  all  cases  remaining  in  doubt  the  use  of  the  aspirator,  the  patient 
being  ansesthetized,  should  be  considered.  Punctures  into  suspicious 
regions  may  be  made  below  the  costal  cartilages  and  as  high  as  the 
seventh  intercostal  space  laterally,  or  well  below  the  upper  dull  line,  at 
any  point  anteriorly,  posteriorly,  or  laterally.  If  a  good-sized  needle  is 
used  considerable  blood  may  flow.  The  thickness  of  the  purulent  fluid 
may  prevent  its  flowing  through  the  perforated  needle  and  thus  defeat 
the  object  of  the  procedure.  Failure  to  evacuate  pus  with  the  needle  is, 
therefore,  not  evidence  of  the  absence  of  a  purulent  collection.  In  refer- 
ence to  the  indications  for  the  use  of  the  aspirator  it  may  be  stated  that 
if  with  physical  evidence  of  enlargement,  especially  of  a  portion  of  the 
liver,  there  is  a  hectic  form  of  fever,  and  a  history  of  conditions  known 
to  precede  hepatic  suppuration,  it  is  justifiable  to  make  punctures.  A 
knowledge  of  the  anatomy  of  the  part  and  careful  use  of  antiseptic  pre- 
cautions will  prevent  any  unfavorable  results  even  in  punctures  of  the 
gall-bladder. 

Prognosis,— The  percentage  of  deaths  has  been  more  than  two- 
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thirds,  while  the  modern  method  of  early  operation  and  free  drainage 
has  reduced  the  mortality  to  abou(  one-half.  Multiple  abscesses  are 
attended  by  great  danger,  being  usually  fatal.  This  is  partly  due  to  the 
fact  that  the  liver  suppuration  is  only  part  of  a  general  process.  The 
tropical  variety,  with  its  single  or  limited  number  of  foci  of  suppuration, 
oflfers  more  hope.  A  successful  evacuation  may,  however,  be  followed 
by  gangrene,  haemorrhage,  embolism,  septicsemia,  or  peritonitis.  Unfav- 
orable sequences  developing  at  a  later  period  are,  gradually  increasing 
prostration,  emaciation,  anaemia,  and  amyloid  degeneration.  After  the 
opening  of  the  abscess  the  progress  of  the  patient  may  be  well  judged  of 
by  the  temperature  range,  a  gradual  drop  to  normal  being  most  favor- 
able. The  persistence  of  hectic  is  unfavorable.  The  condition  of  the 
walls  of  the  abscess,  which  can  be  judged  of  by  the  pus,  influences  the 
prognosis.  The  presence  of  fragments  of  liver  or  connective  tissue  indi- 
cates the  absence  of  a  limiting  membrane,  and,  consequently,  the  pro- 
gressive character  of  the  lesion.  Examination  for  these  particles  is  best 
conducted  by  shaking  the  pus  with  distilled  water  containing  a  few 
drops  of  ammonia.  If  poured  into  a  conical  glass  the  fragments  will 
settle,  and  can  be  readily  removed  with  a  pipette  having  a  good-sized 
opening. 

Treatment. — In  all  cases  the  strength  of  the  patient*  must  be  care- 
fully supported  by  the  use  of  concentrated  liquid  food  and  stimulants. 
Hepatic  abscess  of  pyaemic  origin  is  fatal.  The  general  treatment  of 
this  form  is  the  same  as  for  pyaemia  without  this  feature.  In  any  form 
of  abscess  of  the  liver  some  relief  may  be  obtained  from  the  application 
of  heat  either  dry  or  moist.  Large  poultices  which  should  be  applied 
very  hot,  over  a  layer  of  dry  flannel,  constitute  the  best  method.  The 
pain  may  require  opiates,  but  these  can  be  avoided  in  most  instances. 

While  the  medical  treatment  cannot  be  stated  to  be  very  successful, 
yet  it  is  probably  all  that  could  be  expected  in  view  of  the  natiire  of 
the  underlying  affections.  Bryonia  is  of  some  value  in  the  earlier  stages, 
and  when  the  capsule  is  involved,  but  possesses  little  influence  over 
infective  cases  tending  to  rapid  formation  of  pus.  Under  such  circum- 
stances 7nercuriu8  is  often  indicated  by  the  general  symptoms  as  well  as 
by  those  of  a  primary  bowel  trouble.  There  is  considerable  evidence  of 
its  value.  My  personal  experience  has  been  with  lacheaia  in  the  lower 
dilutions.  Its  applicability  to  these  cases  does  not  require  argument. 
Arsenite  of  quinine  exercises  considerable  influence  over  the  hectic 
symptoms  and  must  therefore  affect  the  lesion  favorably.  Baptisia^ 
in  the  tincture,  was  beneficial  in  a  case  dependent  upon  dysentery 
attended  by  the  typhoidal  symptoms  peculiar  to  this  remedy.  I  have 
thus  far  observed  little  influence  from  hepar  svlphwr.  There  seems  to  be 
some  evidence  that  belladonna  is  of  value  in  controlling  the  symptoms  of 
the  early  stage.     It  is  called  for  by  throbbing  pains  in  the  region  of  the 
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liver,  sensitiveness  to  touch  and  especially  to  motion  such  as  arises  from 
jarring  of  the  bed. 

Incision  and  drainage  of  the  abscess  or  abscesses  is  the  proper  treat- 
ment to  be  adopted  when  evidences  of  a  purulent  accumulation  appear. 
The  following  rules  relating  to  this  subject  are  given  by  Sir  Joseph 
Fayrer :  (1)  In  all  cases  where  there  is  fluctuating  tumor,  operate  at  once. 
(2)  Explore  with  the  aspirator  in  cases  where  the  symptoms  of  abscess  of 
the  liver  are  present,  with  a  distinct  tumor  projecting  from  the  normal 
contour  of  the  liver,  or  causing  bulging  at  the  ribs,  though  there  be  no 
perceptible  fluctuation.  (3)  Explore,  when  symptoms  of  abscess  coexist 
with  uniform,  enlargement  of  the  liver,  but  with  no  distinct  tumor  or 
bulging,  if  there  be  any  local  oedema,  obliteration  of  an  intercostal  space, 
or  pain  localized  to  one  spot  when  pressure  is  made  upon  it,  or  when  the 
patient  takes  a  full  inspiration.  (4)  Explore  where  there  are  no  signs  of 
abscess,  but  where  the  constitutional  symptoms  are  severe  and  leave  little 
doubt  of  its  existence.  (5)  When,  from  the  presence  of  jaundice  or  other 
symptoms,  there  is  reason  to  fear  there  are  numerous  abscesses,  it  will  be 
better  to  abstain  from  any  operation. 

When  employing  the  aspirator  to  locate  pus  a  long  fine  needle 
should  be  used,  and  with  antiseptic  precautions.  The  thickness  of  the 
pus  is  often  such  that  it  will  not  flow,  but  it  may  be  found  attached  to 
the  canula  or  trocar,  or  a  few  drops  within  the  latter.  A  point  manifest- 
ing fluctuation,  considerable  prominence,  and  especially  oedema,  should 
be  selected  for  puncture.  If  the  puncture  is  made  upon  the  left  side,  the 
point  of  the  trocar  should  be  directed  obliquely  toward  the  right  to  avoid 
injury  of  neighboring  structures. 

CIRRHOSIS  OF  THE  LIVER. 

Synonyms. — Chronic  interstitial  hepatitis;  fibrous  hepatitis;  gin- 
drinkers'  liver;  hob-nailed  liver;  contraction  of  the  liver;  hepatic 
sclerosis. 

Definition. — Cirrhosis  is  a  chronic  disease  of  the  liver,  characterized 
by  reduction  in  the  size  of  that  organ,  accompanied  by  increase  in  its 
connective  tissue,  and  the  degeneration  and  disappearance  of  the  paren- 
chymatous elements.  The  organ  is  indurated  and  presents  a  lobulated 
surface. 

Etiology. — Cirrhosis  of  the  liver  is  due  in  the  great  majority  of 
cases  to  excessive  indulgence  in  alcoholic  beverages,  and  especially  to 
the  drinking  of  whisky  and  brandy  undiluted  and  talcen  between  meals. 
This  is  accounted  for  by  the  fact  that  the  blood  furnished  the  liver  is 
well  loaded  with  the  poison.  Malt  liquors  and  wines,  because  of  the 
smaller  percentage  of  alcohol  contained  in  them,  possess  decidedly  less 
influence  in  this  respect,  although  when  taken  in  excess  they  are  by  no 
means  harmless.    Stimulating  food  in  excess,  especially  that  highly 
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spicedy  may  also  be  a  cause.  Indeed,  Badd  has  attributed  the  frequency 
of  hepatic  cirrhosis  in  India  to  this  cause  mainly.  Whether  the  ana- 
tomical changes  are  the  result  of  the  direct  influence  of  alcohol  upon 
the  liver  elements,  or,  as  some  believe,  of  an  indirect  action  through  the 
agency  of  morbid  products,  is  as  yet  uncertain.  The  fact  that  experi- 
mental efforts  for  the  production  of  cirrhosis  in  animals  by  means  of  the 
long-continued  administration  of  alcohol  have  failed,  is  counted  in  sup- 
port of  the  latter  view,  as  well  as  the  occurrence  of  the  disease  in  some 
persons  who  have  not  been  addicted  to  the  use  of  alcoholics.  Certain 
alcohols  are  especially  pernicious;  for  example,  that  produced  from 
grain  and  potatoes,  which  contains  much  fusel-oil,  seems  to  be  the 
variety  most  likely  to  develop  cirrhosis  of  the  liver. 

The  disease  may  also  appear  as  the  result  of  the  action  of  numerous 
infectious  processes.  Botkin  claims  a  direct  etiological  influence  of 
cholera  and  typhus  fever  in  the  production  of  cirrhosis  of  the  liver,  and 
believes  that  other  acute  infections  may  have  a  like  influence.  Of  the 
chronic  infectious  processes,  two,  malaria  and  syphilis,  may  produce 
cirrhosis  of  the  liver.  The  former  seems  to  be  an  especially  prolific  cause 
in  Italy.  Virchow  and  Frerichs  have  traced  syphilis  as  a  cause  in  a 
number  of  instances.  In  cases  of  this  character,  however,  the  patho- 
logical process  is  not  distributed  throughout  the  entire  organ  as  it  is  in 
the  case  of  alcoholic  cirrhosis. 

Solowieff,  as  the  result  of  experiments  on  dogs,  suggests  that  obstruc- 
tion of  the  portal  vein,  when  brought  about  gradually,  develops  the 
cirrhotic  process.  Mechanical  irritants,  such  as  particles  of  coal-dust  in- 
haled by  miners,  may  be  carried  to  the  liver  and  there  excite  fibrous 
changes  (Welch).  According  to  Eichhorst  hepatic  cirrhosis  may  con- 
stitute part  of  a  general  cardio-vascular  change  with  associated  fibrosis 
of  the  kidneys.  Grout,  rachitis,  prolonged  use  of  certain  drugs,  especially 
phosphorus  and  arsenic,  and  ptomaine  poisoning,  have  all  been  claimed 
as  exciting  causes.  So  far  as  gout  is  concerned  clinical  observations  do 
not  establish  it  as  a  cause  of  hepatic  cirrhosis,  nor  is  the  latter  affection 
frequently  attended  by  the  ordinary  evidences  of  the  arthritic  diathesis. 

Men  are  more  frequently  attacked  than  are  women.  Most  cases 
develop  at  or  after  middle  life,  although  children  are  not  infrequently 
the  subjects  of  this  disease.  The  foetus  even  is  not  exempt,  hereditary 
syphilis  being  the  usual  exciting  cause.  Some  cases  occur  in  which 
the  discovery  of  the  cause  is  impossible. 

Pathology  aiid  Morbid  Anatomy. — Cirrhosis  proper  must  not 
be  confounded  with  other  forms  of  contraction  of  the  liver,  viz.,  those 
associated  with  chronic  heart  and  lung  disease,  in  which  the  formation 
of  connective  tissue,  while  well  marked,  is  never  extreme.  The  peri- 
hepatitis sometimes  secondary  to  protracted  venous  engorgement  of  the 
liver,  may  lead  to  such  thickening  and  contraction  as  to  compress  the 
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liver  substance  with  resulting  atrophy.  This  lesion  of  the  capsule  may 
extend  to  the  connective  tissue  within  the  organ  with  great  reduction  in 
size,  especially  of  the  left  lobe,  giving  to  the  liver  a  quadrilateral  shape. 
These  cases  may  be  absolutely  free  from  any  history  of  alcoholism  or 
other  causes  of  a  true  cirrhosis.  A  simple  chronic  atrophy  characterized 
by  disappearance  of  the  liver  substance  proper  and  contraction  of  the 
organ  may  result  from  occlusion  of  the  common  bile-duct  by  a  gall-stone. 
The  contraction  is  uniform,  and  the  surface  of  the  liver  is  smooth.  It  is 
due  to  a  high  degree  of  fibroid  change  in  the  capsule  and  interlobular 
connective  tissue  of  the  liver. 

Tuberculosis  involving  the  peritoneum  primarily  may  extend  to  the 
liver  with  tubercular  development  in  that  organ  and  a  stimulation  of 
the  connective  tissue  to  overgrowth  with  the  usual  subsequent  contrac- 
tion (Goodhart ;  Brieger). 

Coming  now  to  the  consideration  of  the  pathology  of  true  cir- 
rhosis of  the  liver,  the  question  as  to  whether  the  primary  change  is  in 
the  connective  tissue  or  in  the  parenchyma  of  the  organ  is  still  a  matter 
of  doubt.  There  are  equally  competent  authorities  arraigned  in  favor  of 
each  view.  The  predominant  opinion  is  that  the  disease  is  an  interstitial 
inflammation,  the  new  tissue  undergoing  contraction,  and  through  its 
compressing  influence  excites  degeneration  and  disappearance  of  the 
liver-cells.  The  less  popular  explanation  is  that  the  degenerative  change 
in  the  liver-cells  is  primary,  and  that  with  their  disappearance  newly 
developed  connective  tissue  appears,  and  this  undergoes  contraction. 

Whether  primary  or  secondary,  the  connective  tissue  changes 
involve  the  capsule  of  Glisson,  which  covers  the  liver  beneath  the  peri- 
toneum and  passes  into  its  depths  with  the  vessels  at  the  portal  fissure. 
In  addition  to  the  disappearance  of  the  liver-cells  there  is  also  impair- 
ment of  the  circulation  resulting  from  destruction  of  bloodvessels  by  the 
progressive  connective  tissue  development.  The  development  of  a  col- 
lateral circulation  is  buf  imperfectly  accomplished,  and  therefore  affords 
but  little  relief  to  the  overburdened  portal  vessels.  Some  observers, 
especially  Charcot,  have  classified  cirrhosis  into  several  forms,  according 
as  the  newly  developed  connective  tissue  is  the  result  of  a  stimulus 
emanating  from  the  bile-ducts  (insular  cirrhosis),  or  the  development  of 
connective  tissue  about  the  veins  (annular  cirrhosis),  or  the  formation  of 
fibrous  tissue  about  the  individual  liver-^cells  (monocellular  cirrhosis). 
While  there  are  strong  elements  of  truth  in  this  classification,  it  is  not 
considered  as  exactly  representing  the  facts.  The  special  activity  of  the 
pathological  process  in  the  interlobular  connective  tissue  leads  to  early 
involvement  of  the  portal  capillaries,  with  their  progressive  destruction. 
The  obstruction  in  the  portal  area  is  increased  until  the  capillaries  of  the 
peritoneum  and  mucous  membrane  of  the  gastro-intestinal  tract  are  in 
such  a  state  of  passive  congestion  that  efl^usion,  hsemorrhage  and  torpid 


Digitized  by 


Google 


724  CIRRHOSIS^OF  THE  LIVER. 

inflammation  result,  consequently  the  prominent  symptoms  of  the  dis- 
ease are  ascites,  gastro-intestinal  catarrh,  haemorrhage,  enlargement  of 
the  spleen,  hsemorrhoids,  pelvic  congestion,  enlarged  superficial  veins,  etc. 
The  microscopical  appearances  are  characteristic.  The  organ  is  reduced 
in  size,  even  to  one-third  of  the  normal,  and  the  weight  is  considerably 
diminished.  The  color  is  a  reddish-yellow.  The  left  lobe  usually  mani- 
fests the  most  marked  changes.  Adhesions  to  the  neighboring  organs 
are  common.  The  consistency  is  increased,  and  the  tissue  may  creak 
beneath  the  knife.  The  surface  is  nodular,  the  nodules  measuring  from 
a  few  lines  to  a  half  inch  or  an  inch.  The  capsule  is  thickened,  espe- 
cially in  patches.    The  gall-bladder  contains  a  little  light-colored  bile. 

In  an  interesting  variety — hypertrophic  cirrhosis — ^the  organ  is 
enlarged  and  shows  no  tendency  to  contraction.  The  induration  is  not 
as  great  as  in  the  atrophic  form. 

Another  variety  has  been  observed  in  which  there  is  a  resemblance 
to  fatty  liver.  The  organ  is,  however,  tough,  the  exterior  is  smooth,  and 
the  cut  surface  pale  and  yellowish  and  the  detail  ill-defined. 

Symptoms. — The  most  important  symptoms  of  cirrhosis  result  &om 
obstruction  in  the  portal  circulation,  but  are  not  pronounced  until  the 
changes  in  the  liver  are  well  established.  In  the  earliest  stage  certain 
symptoms  attributable  to  hypereemia  of  the  liver  may  develop,  such  as 
uneasiness,  dragging,  etc.,  in  the  right  hypochondrium,  and  associated 
with  these  there  are  evidences  of  gastro-enteric  irritability.  There  is 
nothing  in  the  manifestations  of  this  period  to  suggest  the  true  nature 
of  the  disease,  although  it  may  be  suspected  if  the  patient  gives  a 
history  of  abuse  of  alcohol.  In  some  few  cases  the  early  symptoms  of 
the  disease  may  be  of  a  much  more  obtrusive  character  and  of  more 
rapid  onset.  Still  they  are  of  the  same  character  as  those  already  out- 
lined. The  early  history  of  the  case,  then,  suggests  the  presence  of  a 
troublesome  gastro-intestinal  catarrh,  evidence  of  liver  trouble  not  being 
manifested  until  the  change  in  the  size  of  that  organ  is  suflBciently  great 
to  indicate  a  lesion  there.  Sometimes  these  early  gastro-enteric  symp- 
toms are  entirely  absent;  indeed,  it  is  not  rare  for  a  cirrhotic  liver  to  be 
discovered  upon  post-mortem  examination  in  subjects  who  had  mani- 
fested no  evidence  of  cirrhosis,  or  indeed  of  any  other  special  ailment 
during  life.  The  possibility  of  these  gastro-enteric  symptoms  arising 
from  the  hepatic  disorder  has  been  seriously  questioned,  for  they  may 
well  be  due  to  the  alcoholic  excesses  to  which  the  victims  of  the  disease 
are  addicted. 

If  physical  examinations  are  carefully  practised  from  the  initiation 
of  the  malady,  it  is  possible  to  discover  in  most  instances  a  primary 
enlargement  of  the  liver  with  subsequent  diminution  in  size. 

When  the  connective  tissue  formation  has  reached  a  degree  suffi- 
cient to  obstruct  the  entrance  of  blood  into  the  liver  by  way  of  the 
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portal  vein,  ascites  and  other  symptoms  of  portal  stasis  appear.  The 
amount  of  fluid  accumulated  is  usually  large,  being  limited  only 
by  the  capacity  of  the  peritoneal  cavity.  In  some  of  the  cases  it  is 
the  first  symptom  to  attract  attention.  It  may  happen  that  the  portal 
vein  becomes  obstructed  by  a  thrombus,  in  which  case  the  accumula- 
tion takes  place  very  rapidly.  In  the  majority  of  instances,  however, 
it  is  very  slow  developing,  but  reaches  ultimately  as  much  as  several 
gallons.  The  abdominal  distention  is  furthermore  increased  in  some 
instances  by  the  development  of  gas.  Indeed  the  rapid  changes  in 
intra-abdominal  pressure  so  often  observed  are  due  to  fluctuations  in 
the  amount  of  gas.  Still  the  quantity  of  fluid  will  also  vary  from  time 
to  time  under  the  influence  of  free  purgation  or  loss  of  blood  and  after 
hcemorrhages.  The  removal  of  the  fluid  by  tapping  is  generally  fol- 
lowed by  rapid  reaccumulation.  In  advanced  cases  the  enlarged  abdo- 
men contrasts  strongly  with  the  emaciated  trunk  and  limbs. 

In  the  attempts  to  restore  the  collateral  venous  circulation,  the 
abdominal  veins,  especially  those  of  the  right  side,  dilate.  They  appear 
under  the  skin  as  large  prominent  cords.  About  the  umbilicus  they 
may  assume  the  form  known  as  the  capvJt  medusa.  Varices  also  form 
about  the  gastric  end  of  the  oesophagus,  and  in  some  cases  constitute 
the  cause  of  hsematemesis. 

As  the  disease  progresses  the  gastro-intestinal  symptoms  increase,  and 
hsemorrhages  from  the  stomach  and  bowels  take  place.  The  former  is 
manifested  by  hsBmatemesis.  Epistaxis  and  cutaneous  haemorrhages 
are  also  occaaional  phenomena. 

The  spleen  is  generally  considerably  enlarged.  The  exceptions 
are  found  in  those  cases  in  which  previous  disease  has  caused  great 
thickening  of  its  capsule  or  where  the  organ  has  previously  undergone 
extensive  atrophy. 

Jaundice  is  not  a  necessary  symptom  of  cirrhosis.  In  the  early 
stages  of  the  affection  it  is  often  a  temporary  phenomenon,  its  presence 
being  explained  by  an  associated  catarrh  of  the  common  duct.  It  may 
ulso  be  dependent  upon  cirrhosis  from  obstruction  or  a  complicating 
perihepatitis.  The  skin  is  nearly  always  sallow  in  color,  but  this  must 
not  be  mistaken  for  jaundice. 

The  stools  possess  no  characteristic  features.  In  some  cases  their 
appearance  is  absolutely  normal ;  in  others,  they  are  hard  and  coated 
with  mucus;  sometimes  they  are  abnormally  pale  from  deficiency  in 
bile,  even  in  cases  in  which  jaundice  is  absent.  In  the  later  stages 
of  the  disease  diarrhoea  sometimes  sets  in,  being  attributed  to  the 
transudation  of  the  ascitic  fluid. 

Another  late  symptom  is  oedema  of  the  lower  extremities.  This  is 
due  to  the  pressure  of  the  ascitic  accumulation  upon  the  inferior  vena 
cava  and  in  conjunction  with  the  altered  blood  state  and  enfeeblement 
of  the  heart. 
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The  urine  is  diminished  in  quantity  and  its  specific  gravity  increased  ; 
it  contains  the  evidence  of  destruction  of  red  blood-corpuscles.  The 
excess  of  pigments  is  demonstrated  by  the  development  of  a  purple  color 
upon  the  addition  of  nitric  acid.  The  reaction  is  strongly  acid,  and  upon 
cooling  a  quantity  of  urates  settles.  Bile  may  be  present.  Slight  albumi- 
nuria with  a  few  hyaline  casts  is  not  unusual,  but  if  nephritis  develops 
the  albumin  increases  and  casts  indicative  of  the  lesion  appear. 

Diagnosis. — The  obscurity  surrounding  the  early  period  of  the 
development  of  cirrhosis  has  been  commented  upon,  but  it  may  be  further 
added,  that  the  nature  of  the  disease  is  often  unsuspected  until  the  occur- 
rence of  ascites,  hcemorrhage  from  the  gastro-intestinal  mucous  mem- 
brane, or  other  symptoms  of  confirmed  cirrhosis  appear.  A  history  of 
intemperance  in  the  use  of  alcohol  or  food  is  strongly  suggestive.  If  the 
Irver  is  reduced  in  size,  and  especially  if  this  is  associated  with  enlarge- 
ment of  the  spleen,  there  can  hardly  be  any  question  as  to  the  nature  of 
the  affection.  In  the  early  stage  there  are  certain  resemblances  to  fatty  or 
amyloid  liver,  but  the  presence  of  ascites,  which  is  not  a  feature  of  fatty  or 
waxy  liver,  and  a  history  of  the  operation  of  the  causes  of  cirrhosis  are 
strong  points  in  evidence.  In  the  chronic  stage  there  is  sometimes  diffi- 
culty in  distinguishing  between  cirrhosis  and  various  affections  of  the  peri- 
toneum, especially  malignant  and  tubercular  disease,  but  the  absence  or 
slight  character  of  the  gastric  symptoms  in  peritoneal  disease,  the  presence 
of  abdominal  tenderness  and  of  quantities  of  inflammatory  matter  in  the 
fluid  of  peritonitis,  that  of  cirrhosis  being  albuminous,  in  connection 
with  the  history  and  physical  signs,  are  usually  sufficient  for  a  diagnosis. 
The  presence  or  not  of  other  cancerous  or  tubercular  foci  should  be 
determined.  In  cancer  the  liver  is  tender  and  pain  is  aggravated  at 
intervals.  Hepatic  phlebitis  may  present  a  strong  similarity  to  cirrhosis, 
but  the  ascitic  accumulation  takes  place  much  more  rapidly  in  phlebitis, 
both  primarily  and  after  tapping.  Jaundice  is  a  prominent  symptom. 
Hypertrophic  cirrhosis  may  resemble  cancer,  but  in  the  former  the  stools 
are  bilious,  and  in  the  latter  clay-colored. 

Prc^fnosis. — The  prognosis  is  in  general  unfavorable.  This  is  par- 
ticularly true  -for  the  reason  that  most  cases  are  du«  to  the  abuse  of 
alcohol,  a  practice  often  impossible  to  overcome.  In  the  early  stage,  when 
the  symptoms  are  suggestive  of  hepatic  hyperaemia,  a  successful  result  is 
possible,  but  unfortunately  a  diagnosis  cannot  be  made  with  certainty  at 
this  time.  After  the  appearance  of  ascites,  and  other  evidences  of  serious 
portal  obstruction,  the  outlook  is  unfavorable.  There  is  a  close  relation- 
ship between  the  rapidity  of  the  development  of  these  symptoms,  espe- 
cially of  the  ascites,  and  the  danger  to  life.  Free  haemorrhage  may 
seriously  impair  the  strength  of  the  patient  and  even  determine  the  fatal 
issue.  The  duration  of  the  disease  is  variable  and  often  impossible  to 
determine,  due  to  the  advanced  period  of  the  disease  in  which  it  is 
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usually  first  discovered.  After  the  appearance  of  undoubted  evidences 
life  is  usually  protracted  but  a  few  months,  the  termination  being  delayed 
a  year  or  more  if  the  nature  of  the  disease  is  determined  early  and  suit- 
able treatment  adopted.  A  stay  in  progress  may  take  place  even  after 
the  appearance  of  serious  symptoms,  the  general  features  improving  and 
the  patient  being  restored  for  a  time  to  comparative  health.  Life  has 
been  known  to  be  prolonged  for  several  years.  Death  is  the  result  of 
asthenia  or  of  some  complication,  especially  pneumonia,  pleurisy,  acute 
peritonitis,  haemorrhage,  typhoid  symptoms,  erysipelas,  etc. 

Treatment. — Alcohol  and  all  articles  of  food  of  an  irritating  char- 
acter, especially  spices,  highly  seasoned  food,  coffee,  etc.,  must  be  stopped.- 
Neither  should  excessive  indulgence  in  any  kind  of  food  be  permitted. 
It  is  well  to  limit  the  amount  of  starch  and  sugar  taken.  Animal  food 
is  permissible.  A  diet  exclusively  of  milk  often  acts  well.  If  there 
is  diflSculty  in  arresting  the  use  of  alcoholics,  koumiss  will  be  found  to 
satisfy  the  craving  better  that  any  form  of  food,  but  should  be  gradually 
changed  to  plain  milk.  When  the  stomach  is  very  irritable,  rectal 
enemata  may  be  often  employed  with  advantage.  I  have  found  excel- 
lent results  from  the  daily  employment  of  lavage,  especially  when  gastric 
catarrh  was  present  in  an  aggravated  form.  A  hot  saline  solution  may 
be  freely  used  through  the  tube,  followed  by  the  introduction  of  pepton- 
ized milk.  A  high  degree  of  rest  is  favorable  and  should  be  enjoined 
as  soon  as  the  nature  of  the  case  is  clear. 

In  the  early  stage  quite  a  variety  of  remedies  may  be  employed 
according  to  symptomatic  peculiarities.  .  As  a  class  they  possess  an 
influence  upon  hepatic  congestion  and  inflammation.  Nux  vomica  may 
be  first  selected  if  not  contra-indicated.  I  have  observed  excellent  results 
from  its  employment  for  the  control  of  the  early  gastric  symptoms.* 
Arsenicum  may  be  also  given  upon  its  well-known  symptoms.  Both  of 
these  medicines  are  antagonistic  to  the  bad  influence  of  alcohol.  Aside 
from  these  medicines  indications  for  mercuriibs,  lycopodium^  cinchona, 
magnesia  muriatica,  iris  ver.j  podophyllum  and  other  remedies  may  be 
present,  and  their  use  assists  in  the  control  of  symptoms.  The  gastric 
catarrh  and  flatulency  is  often  materially  relieved  by  argeniumnitrixiwm., 
second  decimal  trituration,  five  grains  before  meals.  It  is  well  preceded 
by  quantities  of  hot  water  or  lavage.  Every  effort  should  be  made  for 
the  control  of  the  gastric  symptoms,  as  the  impairment  of  the  digestive 
function  undoubtedly  leads  to  the  development  of  morbid  products 
which  are  irritating  to  the  liver  and  act  as  a  direct  cause  of  progressive 
inflammation. 

With  the  advent  of  ascites  and  full  evidence  of  cirrhosis,  remedies 
should  be  preferred  which  have  a  known  pathological  relationship  to 
the  liver.  Most  important  of  these  are  phosphorus,  aurum  muriaticum 
and  iodine.    Phosphorus  was  strongly  recommended  upon  both  patho- 
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logical  and  clinical  grounds  by  Salzer,  of  Calcutta,  who  considers  it  as 
possessing  great  curative  power  in  cirrhosis.  His  observations  have 
been  corroborated.  While  the  author  has  had  favorable  experiences 
with  this  medicine,  his  most  decided  results  have  been  gained  from  the 
persistent  use  of  aurum  muriaticum  in  the  first  to  the  third  decimal 
triturations,  prescribed  largely  upon  the  ground  of  its  relationship  to 
sclerotic  processes.  Provings  also  present  many  symptoms  suggesting 
its  applicability.  It  is  recommended,  as  well  as  iodide  of  potasdum,  for 
cirrhosis  developed  in  syphilitics.  Whether  iodide  of  potash  possesses 
the  power  over  simple  cirrhosis  which  some  observers  indicate  is  ques- 
tionable. Many  cases  of  cure  by  mercurius  duicia  have  been  reported, 
cases  in  which  the  diagnosis  seemed  established.  Sior  has  recently 
reported  an  interesting  case  of  the  hypertrophic  variety  as  cured  by 
this  remedy. 

Purgatives  or  diuretics  may  be  employed  to  lessen  the  portal  con- 
gestion, and  abdominal  paracentesis  for  the  removal  of  the  fluid,  in  cases 
which  have  failed  to  further,  respond  to  better  methods.  Elastic  com- 
pression after  tapping  has  been  recommended  to  prevent  reaccumulation. 
The  treatment  of  such  symptoms  as  haematemesis,  diarrhoea  and  peri- 
hepatitis must  be  upon  the  general  principles  laid  down  in  the  various 
sections  relating  to  these  affections. 

AMYLOID  DEGENERATION  OP  THE  UVER. 

Synonyms. — Lardacedus,  albuminoid,  or  waxy  liver: 

Definition. — Amyloid  degeneration  of  the  liver  is  characterized  by 

the  presence  of  a  homogenous,  waxy-appearing  material,  with  a  resulting 

painless  enlargement  of  the  organ.    It  is  intimately  associated  with 

*  cachectic  states,  especially  protracted  suppuration,  syphilis  and  malarial 

fever. 

Etiology. — Little  is  known  regarding  the  relationship  existing 
between  amyloid  degeneration  and  the  cachexiae.  Dickinson's  theory 
as  to  its  dependence  upon  a  loss  of  alkalies  in  pus  is  given  some  credence. 
The  amyloid  matter  is  believed  by  this  authority  to  be  dealkalized 
fibrin. 

Waxy  liver  occurs  in  association  with  pulmonary  phthisis,  constitu- 
tional syphilis,  tubercular  disease  of  the  bones  and  joints,  rachitis, 
Bright's  disease,  malignant  affections,  as  a  sequence  of  infectious  fevers, 
etc.  Men  are  more  frequently  attacked  than  women.  Hereditary 
syphilis  is  responsible  for  some  congenital  cases. 

Morbid  Anatomy. — The  liver  is  enlarged,  sometimes  enormously 
so,  but  preserves  its  normal  shape.  The  weight  is  increased  in  propor- 
tion to  the  enlargement.  The  lower  edge  of  the  liver  is  frequently  felt 
to  be  much  thickened  and  rounded.  The  capsule  is  tense  and  presents 
a  smooth  bright  surface.    The  color  is  grayish,  often  presenting  a  red- 
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dish  tint.  The  tissue  is  firm,  brittle,  inelastic,  gives  the  impression  of 
great  solidity,  and  pits  on  pressure.  The  cut  surface  has  a  lardy  appear- 
ance. The  liver  is  ausemic,  and  thin  sections  appear  translucent.  A 
watery  solution  of  iodine  gives  to  the  amyloid  areas  a  peculiar  mahogany- 
brown  color. 

Methyl-aniline-violet  has  of  late  been  used  as  a  test.  In  the  early 
stage  the  reaction  is  limited  to  the  middle  zone  of  the  hepatic  lobule, 
which  is  the  area  of  the  hepatic  artery.  In  the  development  of  the  pro- 
cess the  capillaries  are  first  involved.  The  liver-cells  are  infiltrated  later 
and  many  destroyed,  with  resulting  portal  obstruction.  The  gall-bladder 
is  empty,  or  contains  a  small  amount  of  thin  bile,  which  is  pale,  or  it 
may  be  greenish  and  inspissated. 

Fatty  changes  may  coexist.  Amyloid  infiltration  not  infrequently 
supervenes  upon  cirrhosis  and  syphilis  of  the  liver. 

The  early  changes  are  detectable  only  by  means  of  the  microscope. 
The  lesion  begins  in  the  minute  branches  of  the  hepatic  artery,  gradually 
involves  the  vessels,  and  finally  the  liver-cells,  but  not  in  large  number. 

The  true  nature  of  amyloid  matter  is  still  in  doubt ;  it  is  not  even 
certain  whether  the  material  is  developed  in  the  organs  involved,  or  is 
brought  to  them  by  the  blood  current  Amyloid  matter  is  believed  to 
be  an  albuminoid  substance  and  yields  leucin  and  tyrosin.  It  differs 
from  other  albuminoid  substances  respecting  its  response  to  a  variety  of 
tests,  as  already  stated. 

The  amyloid  change  is  usually  widespread,  involving  not  only  the 
liver  but  the  kidneys,  spleen,  gastro-intestinal  tract,  and,  in  lesser  degree, 
other  organs. 

Symptoms. — ^The  symptoms  may  often  be  simply  those  of  enlarge- 
ment and  increased  weight  of  the  organ,  viz.,  a  sense  of  weight  and  drag- 
ging in  the  right  hypochondrium.  Dropsy  appears  late.  It  is  question- 
able as  to  how  far  the  ascites  and  the  gastro-intestinal  disturbances  are 
dueto  portal  obstruction.  The  patient  is  generally  pale  and  cachectic.  The 
digestive  organs  are  disordered,  as  indicated  by  loss  of  appetite,  nausea, 
vomiting,  eructations,  and  diarrhoea,  but  their  origin  is  uncertain,  as 
these  symptoms  are  often  due  to  associated  amyloid  disease  of  the  intes- 
tines. The  secretion  of  bile  continues,  but  the  stools  are  light  in  color. 
If  the  kidneys  are  involved  the  urine  is  profuse,  of  light  color,  low  spe- 
cific gravity,  contains  much  albumin  and  waxy  casts. 

Diagnosis. — ^The  data  upon  which  a  diagnosis  is  made  are  (1)  a 
history  of  conditions  known  to  be  favorable  to  the  development  of  amy- 
loid degeneration ;  (2)  marked  enlargement  of  the  liver,  which  is  firm, 
has  a  sharp  border,  and  free  from  pain ;  (3)  a  cachectic  state  with  dropsy ; 
(4)  evidences  of  amyloid  degeneration  in  other  organs. 

From  hypertrophic  cirrhosis  it  is  distinguished  by  less  resistance, 
absence  of  abdominal  dropsy,  and  swelling  of  the  spleen.  From  leucocy- 
47 
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tbseinia  it  is  distinguished  by  the  absence  of  an  increased  number  of 
white  blood-corpuscles. 

Prognosis. — Amyloid  degeneration  is  a  chronic  affection,  usually 
existing  for  a  period  of  many  months  before  its  detection.  Its  duration 
may  be  several  years,  exceptional  cases  progressing  rapidly  to  a  fatal 
issue.  Periods  of  temporary  improvement  may  occur,  but  the  ultimate 
result  is  death.  Good  observers  have  believed  in  its  curability  in  some 
instances,  but  there  is  thus  far  but  meagre  evidence  to  support  such  a 
view.  Unfortunately  it  represents  a  late  feature  of  very  serious  forms  of 
disease.  Death  is  the  result  of  anaemia,  exhaustion,  dropsy,  or  some  as- 
sociated or  intercurrent  affection.  The  syphilitic  variety  is  often  amen- 
able to  treatment. 

Treatment. — Failure  in  the  treatment  is  due  to  two  causes,  first,  in- 
ability to  detect  the  disease  until  it  is  well  developed ;  secondly,  the  seri- 
ous character  and  often  the  incurable  nature  of  the  parent  affection. 
Treatment  must  be  directed  to  the  primary  disease,  as  we  know  of  no 
remedies  possessing  a  specific  influence  upon  amyloid  degeneration. 
When  syphilis  appears  to  be  the  cause,  iodide  of  poUuHum,  aurum  muriatir 
cum,  and  m€rctente«  are  the  most  important;  medicines  less  frequently  em- 
ployed are  nitric  acid  and  hepar  sulphur.  Old  school  authorities  advise 
the  iodides,  iron^  and  iodine  springs,  such  as  Kreuznach  and  Woodhall  Spa. 

Ammonium  chloride,  which  has  been  recommended  in  large  doses^ 
has  appeared  to  exercise  a  favorable  influence  in  the  lower  triturations. 

Suppurative  lesions  should  be  treated  surgically  in  suitable  cases. 
The  best  of  food,  fresh  air,  careful  attention  to  the  skin,  bowels,  etc.,  are 
required. 

PATTY  LIVER. 

Etiology. — A  fatty  accumulation  in  the  liver-cells  may  be  secondary 
to  a  degeneration  of  the  protoplasm  (Jaity  degeneration);  or  such  a  deposit 
of  fat  may  take  place  in  a  cell  which  is  unaltered  by  disease  (fatty  infil- 
tration).  In  the  former  variety  the  protoplasm  has  in  some  d^ree 
undergone  metamorphosis  into  fat,  with  consequent  impairment  of  its 
functional  activity,  while  in  the  latter  the  fat  has  been  transported  by 
the  portal  vessels  of  the  liver,  the  hepatic  functions  being  impaired  as 
the  result  of  the  physical  presence  of  the  excessive  amount  of  fatty  mat- 
ter in  the  liver- cells. 

Fatty  liver  is,  to  a  limited  extent,  a  relative  term,  for  more  or  less 
infiltration  of  the  organ  with  fat  is  perfectly  consistent  with  health,  and 
must  be  regarded  as  a  normal  condition.  The  liver,  as  is  well  known,  is 
a  natural  reservoir  for  the  deposit  of  an  excess  of  fat. 

In  simple  fatty  accumulation,  the  origin  of  the  fat  present  is  espe- 
cially the  fat  and  the  carbohydrates  taken  as  food,  but  fatty  d^enera- 
tion  in  other  tissues  may  furnish  the  fat  which  is  transported  to  the  liver- 
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cells.  While  fats  and  carbohydrates  thus  favor  the  deposition  of  fat,  the 
same  takes  place  also  on  strictly  albuminous  diet,  providing  the  subject 
takes  more  food  than  is  required  for  the  maintenance  of  nutrition,  and 
his  habits  are  such  as  to  prevent  the  complete  oxidation  of  the  fat  thus 
formed.  Tissue  changes  and  consequently  oxygen  supply  are  favored 
by  an  active  life,  therefore  sedentary  habits  constitute  an  important 
cause  of  fatty  infiltration.  Warmth  diminishes  oxidation,  and  is  also  a 
cause  of  the  condition  under  consideration.  We  may  then  consider  as 
prominent  causes  of  fatty  liver,  the  taking  of  large  quantities  of  food  and 
lazy  physical  habits.  Personal  predisposition  is  an  important  factor  in 
bringing  about  this  result,  for  there  are  many  persons  who  are  veritable 
gormands,  and  who  indulge  in  insufficient  exercise,  and  yet  do  not 
store  up  fat  in  the  liver.  Sometimes  the  tendency  to  fatty  deposit 
runs  in  families.  Women  are  more  disposed  to  the  condition  than 
are  men ;  and  persons  at  middle  age,  than  those  at  other  times  of  life. 

Fatty  liver  is  common  in  wasting  diseases,  especially  in  pulmonary 
phthisis,  cancer,  chronic  dysentery,  gastric  ulcer,  and  pernicious  and 
other  forms  of  ansemia.  The  explanation  given  for  this  etiological  rela- 
tion is  found  in  insufficient  oxidation  of  fat,  an  associated  lipaemic  or 
galactsemic  state,  and  the  formation  of  fat  from  the  breaking  up  of  the 
albumin  of  the  general  organism. 

Abuse  of  alcoholic  drinks,  luxurious  habits,  and  excessive  heat,  all 
favor  fatty  infiltration,  whereas,  fatty  metamorphosis  is  a  feature  of 
serious  disease  of  the  liver,  notably  acute  yellow  atrophy  and  phos- 
phorus poisoning.  It  may  also  appear  during  pregnancy  or  in  the 
early  period  of  infantile  life. 

Fatty  infiltration  and  fatty  degeneration  may  sometimes  be  associ- 
ated in  the  same  case. 

Chronic  diseases  of  the  lungs  and  heart,  which  interfere  with  a 
proper  supply  of  oxygen  to  the  blood,  favor  fatty  accumulation,  since 
fat  is  probably  removed  from  the  liver  by  means  of  oxidation,  the 
product  being  excreted  in  the  bile. 

The  fatty  liver  is  uniformly  enlarged.  Its  size  may  be  doubled. 
It  pits  upon  pressure,  and  has  smooth  rounded  edges,  is  pale,  presenting 
sometimes  a  bright-yellow  or  a  grayish-yellow  color.  Groups  of  con- 
gested veins  may  be  seen  beneath  the  smooth  capsule.  Portions  of  the 
organ  are  light  enough  to  fioat  upon  water,  indeed  the  entire  organ  may 
do  so.  The  cut  surface  is  greasy  and  pale,  and  the  lobules  appear  large 
and  poorly  defined.  The  microscope  exhibits  the  hepatic  cells  contain- 
ing large  drops  of  fat  (infiltration),  or  numerous  small  globules  of  fat 
{faity  degeneration).  In  the  milder  cases  the  fatty  appearances  are  confined 
to  the  outer  zones  of  the  lobules. 

Clinical  Course  and  Symptoms.— Fatty  liver  is  a  very  chronic 
condition  and  cannot  be  recognized  by  definite  symptoms.     A  moderate 
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degree  of  change  does  not  excite  symptoms  of  any  character.  Bemg 
usually  associated  with  a  primary  disease,  symptoms  excited  by  the 
fatty  change  are  apt  to  be  obscured  by  those  of  the  primary  affection. 
Obstruction  in  the  portal  circulation,  due  to  the  compression  of  the  capil- 
laries of  the  liver  by  fat,  is  the  exciting  cause  of  many  of  the  symptoms, 
but  is  seldom  sufficient  to  cause  haemorrhage,  etc.  There  are  often  uneasi- 
ness or  slight  degrees  of  pain  in  the  right  hypochondrium,  but  positive 
pain  is  seldom  present.  Dyspepsia  symptoms  are  quite  constant  There 
may  be  vomiting ;  the  bowels  may  be  loose  or  constipated.  The  diminution 
in  the  quantity  of  bile  results  in  offensive  stools  which  may  be  decidedly 
pale.  Jaundice  is  unusual.  There  is  an  absence  of  abdominal  dropsy 
and  enlargement  of  the  spleen.  Haemorrhoids  are  often  present  The 
breathing  may  be  disturbed  by  upward  pressure  upon  the  diaphragm, 
which  is  more  apparent  after  meals. 

Fatty  accumulations,  especially  in  the  subcutaneous  connective  tissue 
and  in  the  omentum,  are  commonly  associated.  A  pale,  flabby,  waxy, 
and  greasy  skin,  has  been  considered  as  characteristic.  Altered  sebaceous 
secretion  may  cause  a  peculiar  odor.  The  urine  presents  nothing 
notable.  Palpation  detects  the  smooth  rounded  border  of  the  liver, 
which  is  generally  free  from  tenderness  and  which  may  be  found  as  low 
as  the  umbilicus.    This  finding  is  corroborated  by  percussion. 

Diagnosis. — A  smooth  painless  enlargement  of  the  liver  without 
deformity  of  outline  or  abnormal  hardness,  tenderness,  jaundice,  ascites, 
or  swollen  spleen,  occurring  in  a  person  whose  habits  predispose  to 
obesity,  or  in  the  course  of  a  disease  in  which  fatty  liver  is  known  to  be 
a  frequent  complication,  is  in  all  probability  of  this  character.  From 
amyloid  liver  it  is  to  be  differentiated  by  the  absence  of  the  history  of 
suppuration  and  the  pale  cachectic  appearance  common  to  that  disease. 
Fibrous  hepatitis  has  persistent  jaundice,  enlarged  spleen,  and  ascites, 
none  of  which  are  present  in  fatty  liver. 

Prognosis. — Fatty  liver  is  curable  if  the  primary  affection  is  of  a 
nature  to  admit  of  great  improvement  or  of  recovery.  Unfortunately 
this  is  not  often  the  case.  Its  unfavorable  influences  are  manifested 
especially  upon  the  digestive  function  and  upon  the  general  nutrition, 
in  this  manner  accelerating  a  fatal  issue. 

Treatment. — This  is  largely  dependent  upon  the  character  of  the 
underlying  affection.  When  the  habits  of  eating,  exercise,  etc.,  are  bad 
they  must  be  corrected.  Fat  and  fat-producing  elements — starch  and 
sugar — must  be  excluded  from  the  dietary.  The  largest  amount  of 
oxygen  possible  for  the  patient  to  secure  is  necessary,  this  being  best 
accomplished  by  following  an  outdoor  life,  also,  as  much  exercise  as 
can  be  taken  without  detriment  to  the  general  condition  is  desirable. 
Too  rigid  a  dietary  and  overexertion  must  be  avoided  in  phthisis  and 
other  wasting  diseases. 
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Medicines  are  seldom  selected  with  reference  to  the  fatty  change  in 
the  liver,  but  rather  to  the  general  state.  Probably  the  most  important 
medicine  for  the  fatty  liver  is  phosphorus.  Bayes  claimed  positive 
results  from  its  use,  and  my  own  experience  corroborates  his  observa- 
tions. It  should  be  given  in  very  small  doses.  I  have  had  favorable 
results  from  ardimonium  crudum  when  its  characteristic  gastric  symp- 
toms were  present.  Buchman  has  reported  a  favorable  result  from 
ehdidanium.  The  gastrointestinal  symptoms  are  to  be  treated  as 
advised  in  sections  upon  gastric  and  intestinal  catarrh,  dyspepsia,  etc. 

APOPLEXY  OP  THE  UVER. 

This  rare  affection  may  result  from  violence  to  the  region  of  the 
liver,  and  has  been  reported  as  occurring  in  new-born  infants,  presuma- 
bly the  result  of  traumatism  during  labor.  In  southern  climates,  espe- 
cially in  malarious  regions,  it  has  been  met  as  a  consequence  of  intense 
hyperemia  of  the  liver,  and  associated  with  a  variety  of  lesions.  A 
few  cases  cannot  be  accounted  for.  The  haemorrhage  may  take  place  at 
numerous  points,  or  an  extensive  extravasation  may  develop,  the  he- 
patic tissue  being  converted  into  a  diffluent,  dark,  reddish,  or  blackish 
mass.  The  character  of  the  attending  symptoms  depends  upon  the 
extent  of  the  hemorrhage.  Undoubtedly,  many  cases  of  slight  haemor- 
rhage do  not  develop  serious  symptoms  and  are  undiscovered.  Pain 
in  the  region  of  the  liver  more  or  less  rapidly  developed  and  varying 
in  intensity,  tenderness,  gastric  irritability,  and  jaundice,  are  usually 
present.  Black  vomit  and  stools  containing  blood  (melaena)  may 
attend  the  more  serious  cases.  If  the  haemorrhage  is  sufficiently  pro- 
fuse, and  also  in  part  from  the  shock  of  the  rapid  destruction  of  the 
liver  structure,  the  symptoms  of  collapse  may  be  superadded.  The 
prognosis  is  most  unfavorable,  especially  if  melaena  and  collapse  at- 
tend. 

The  treatment  must  be  upon  general  indications,  as  we  have  not 
sufficient  experience  to  permit  of  specific  statements. 

MORBID  GROWTHS  OP  THE  LIVER. 

Morbid  growths  of  the  liver  may  be  either  benign  or  malignant. 
The  latter,  though  rare,  are  the  more  common  of  the  two,  and  include 
carcinomatous  and  sarcomatous  growths.  The  former  are  found  in 
greater  variety  and  may  be  cystic,  angiomatous,  dermoid,  tuberculous, 
lymphatic,  or  syphilitic. 

GANGER  OF  THE  UVER. 

The  malignant  growths  may  best  be  considered  under  the  general 
term  **  cancer."  In  the  majority  of  cases  they  are  secondary  to  similar 
tumors  elsewhere.    Carcinoma  is  the  more  frequently  observed  variety. 
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Sarcoma  is  especially  liable  to  be  a  secondary  growth,  the  primary  forma- 
tion of  this  variety  of  tumor  in  the  liver  being  very  rare. 

Etiology. — Most  cases  of  cancer  of  the  liver  develop  in  middle  or 
advanced  life,  although  the  disease  has  been  observed  in  the  young,  even 
in  infants.  Women  furnish  by  far  the  largest  number  of  cases  of  second- 
ary cancerous  deposit,  owing  to  the  frequency  with  which  they  are  attacked 
by  malignant  growths  of  the  breast  and  uterus.  Still  the  greater  number 
of  cases  of  secondary  cancer  of  the  liver  follow  upon  primary  disease  of 
the  stomach,  uterus,  and  other  parts  closely  related  to  the  liver  by  the 
portal  circulation.  Cancer  of  distant  parts,  such  as  the  breast,  central 
nervous  system,  eyes,  etc.,  may  be  followed  by  deposits  in  the  liver. 
Bartholow  looks  upon  heredity  as  an  important  etiological  factor,  claim- 
ing that  from  15  to  20  per  cent,  of  cases  arise  from  transmitted  predis- 
position. 

Pathology  and  Morbid  Anatomy.— Cancer  of  the  liver,  whether 
primary  or  secondary,  may  occur  in  the  form  of  multiple  nodules  exten- 
sively distributed  throughout  the  substance  of  the  organ,  or  of  a  general 
infiltration.  The  former  is  the  more  frequently  observed.  The  nodules 
vary  greatly  in  number  in  dififerent  cases,  there  sometimes  being  but 
three  or  four,  while  in  others  there  are  several  hundreds.  They  likewise 
vary  in  consistency,  sometimes  being  hard,  and  sometimes  soft.  These 
variations  seem  to  be  dependent  upon  the  relative  proportions  of  fibrous 
structures,  cells  and  vessels  entering  into  the  composition  of  the  growth. 
The  size  of  the  nodules  ranges  from  that  of  a  pin-head  to  one  almost  as 
large  as  the  liver  can  accommodate.  As  a  rule,  the  greater  the  number, 
the  smaller  their  size,  and  mce  versa.  The  disseminated  or  nodular 
variety  of  cancer  is  particularly  apt  to  follow  upon  cancer  of  the  stomach, 
because  the  disease  is  transmitted  throughout  the  entire  organ  by  the 
portal  vein.  While  the  nodes  may  be  either  soft  or  hard,  the  former  con- 
dition usually  obtains,  because  the  cellular  structures  predominate. 
Besides  this  their  centres  undergo  a  destructive  degeneration  with  a 
resulting  cyst  (cystic  cancer).  Fatty  degeneration  in  the  centres  of  the 
nodules,  with  surrounding  connective  tissue  formation,  according  to 
Virchow,  results  in  absorption,  contraction,  and  subsequent  umbilication 
of  the  nodules.  On  inspection  they  are  found  to  be  globular  in  form, 
and  on  section,  grayish,  reddish-gray  or  white  in  color.  Sometimes,  by 
reason  of  pigmentary  changes  (as  in  melanotic  sarcoma),  they  are  dirty 
gray  or  even  black.  Secondary  changes,  as  fatty  degeneration  and 
necrosis,  may  also  take  place  and  impart  their  features  to  the  tumors. 
Cancerous  growths  of  the  liver  are  sometimes  exceedingly  vascular,  giv- 
ing to  them  a  reddish  color,  and  leading  not  infrequently  to  haemorrhage 
into  their  substance,  followed  by  pigmentation.  They  may  also  be  stained 
yellow  by  the  bile. 

The  capsule  covering  new  growths  involving  the  surface  of  the 
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organ  is  opaque  and  undergoes  thickening,  and  often  forms  adhesions  to 
adjoining  structures.  The  individual  nodules  are  sometimes  surrounded 
by  a  capsule. 

In  primary  cancer  of  the  liver,  the  new  growth  may  appear  at 
multiple  foci,  those  of  earliest  development  bearing  evidences  of  greater 
age  and  being  of  larger  size.  In  other  cases  the  disease  appears  as  one 
large  tumor  or  as  a  general  infiltration  of  the  organ.  Primary  cancer  of 
the  liver  may  be  engrafted  on  an  already  existing  cirrhosis,  in  which 
case  the  organ  may  be  but  little  above  the  normal  in  size.  Sometimes 
the  lesions  are  so  situated  as  to  compress  the  bile-ducts  or  invade  the 
portal  and  hepatic  vessels.  Under  such  circumstances,  jaundice  is  pres- 
•ent,  and  there  are  all  the  symptoms  of  portal  obstruction. 

The  liver  is  usually  enormously  enlarged.  Indeed  there  is  no  form 
of  abdominal  growth  which  may  attain  greater  size  than  the  one  under 
consideration.  The  growth  of  the  tumor  is  at  the  expense  of  the  cellu- 
lar liver  structure.  In  the  infiltrating  variety,  the  enlargement  is  uni- 
form in  all  directions.  The  color  of  the  liver  in  section  is  somewhat 
paler  than  normal,  excepting  in  the  melanotic  variety,  which  presents  a 
granite-like  appearance. 

The  minute  structure  of  hepatic  cancer  presents  no  essential  varia- 
tion from  that  of  cancerous  growths  in  other  parts.  The  soft  or  medul- 
lary variety  is  more  frequent  than  the  hard  or  scirrhous.  The  origin  of 
the  primary  growth  is  the  epithelium  lining  the  biliary  canals,  but  some 
pathologists  believe  that  the  liver-cells  also  proliferate.  The  connective 
tissue  variety  develops  from  the  connective  tissue  of  the  region,  and  also 
from  the  capillaries  (Naunyn). 

The  white  blood-corpuscles  are  sometimes  increased  in  number,  and 
the  red  diminished,  pale,  and  presenting  abnormalities  in  shape. 

Clinical  Course. — As  in  most  instances  cancer  of  the  liver  occurs 
secondarily  to  cancer  in  other  portions  of  the  body,  it  is  attended  by 
<K>nditions  clearly  indicating  the  nature  of  the  disease.  In  others  the 
prominence  of  the  primary  lesioo,  or  the .  smallness  of  the  hepatic  de- 
velopment, may  cause  the  latter  to  be  overlooked,  it  being  often  first 
discovered  at  the  autopsy.  The  symptoms  developed  by  the  hepatic 
growth  are  often  intimately  associated  with  those  developed  by  a  primary 
lesion.  The  duration  cannot  be  stated  definitely  on  account  of  our  in- 
ability to  determine  the  time  of  commencement,  but  it  is  seldom  that 
life  is  prolonged  for  more  than  six  months  after  a  positive  diagnosis  is 
possible.  In  one  of  my  own  cases,  occurring  in  a  woman  of  sixty-four 
years  of  age,  the  enlarged  liver  with  clearly  distinguishable  nodules 
upon  its  surfaces  existed  for  about  one  year  before  death.  Compression 
of  the  bile-ducts  by  the  cancerous  mass  or  by  degenerative  lymph 
glands  results  in  jaundice.  The  portal  and  hepatic  vessels  may  be 
invaded  by  a  soft  growth,  and  the  gall-bladder  is  frequently  the  seat  of 
a  secondary  development. 
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Terminations  within  two  or  three  months  are  observed,  the  symp- 
toms simulating  an  inflammatory  affection  of  the  organ. 

Death  is  the  result  of  increasing  prostration,  which  is  contributed 
to  by  ascites,  hydrothorax,  peritonitis,  bronchitis,  pneumonia,  eic. 

Symptomatology. — In  the  early  stages  of  the  disease  the  symp- 
toms are  exceedingly  obscure.  The  patient  is  gloomy  and  despondent, 
and  complains  of  a  sense  of  discomfort  in  the  hepatic  region.  In  the 
case  of  primary  cancer  much  importance  is  not  attached  to  these  phe- 
nomena, consequently  their  true  significance  is  hardly  suspected.  When 
due  to  secondary  disease  they  are  frequently  overshadowed  by  the  symp- 
toms of  the  primary  tumor. 

When  the  tumor  is  of  small  size,  or  is  so  located  as  to  excite  neither 
functional  trouble  nor  exert  pressure  upon  adjacent  organs,  the  first  symp- 
toms experienced  are  those  of  a  general  character  only,  viz.,  loss  of 
strength  and  flesh,  some  pain,  which  may  be  referred  to  the  hepatic 
region  or  to  the  back,  abdomen  or  extremities.  These  symptoms  are 
not  infrequently  attended  by  gastric  disturbance  and  constipation.  A 
cachectic  appearance  which  is  suggestive  of  malignant  disease,  but  not 
of  its  location,  may  also  develop. 

As  the  disease  progresses  evidences  of  enlargement  of  the  liver  ap- 
pear. As  already  stated,  the  increase  in  the  size  of  the  liver  is  truly 
enormous.  It  is  not  unusual  for  that  organ,  when  affected  by  cancer, 
to  weigh  ten  or  twelve  pounds,  and  twenty  to  twenty-five  pounds 
have  been  frequently  reported.  In  well-marked  cases  the  growth  dis- 
tends the  entire  abdominal  cavity,  the  special  prominence  being  in  the 
hepatic  region.  In  thin  persons  it  is  sometimes  possible  to  discover  by 
palpation  the  depressed  centres  of  the  cancerous  nodules,  which  are  found 
to  move  beneath  the  examining  fingers  with  the  movements  of  respiration. 
Percussion  sometimes  reveals  an  increased  area  of  dulness  extending  to 
beneath  the  iliac  crest.  When  the  disease  involves  the  left  lobe  of  the 
liver,  the  aortic  pulsations  may  be  felt  so  distinctly  as  to  give  the  im- 
pression that  possibly  an  aneurism  of  the  abdominal  aorta  exists.  A 
distinction  is  readily  made,  however,  because  of  the  absence  of  distensile 
pulsations. 

Pain  is  usually  present  and  may  be  confined  to  the  region  of  the 
liver,  or  it  may  radiate  to  the  right  shoulder  and  arm,  or  to  portions  of 
the  back.  In  some  cases  it  may  be  developed  only  on  procure.  Some- 
times it  appears  in  sharp  attacks  of  limited  duration,  in  which  case  it 
suggests  the  presence  of  a  circumscribed  perihepatitis. 

Jaundice  occurs  in  nearly  one-half  of  all  cases.  It  varies  in  degree 
from  the  slightest  yellowish  tint  to  the  most  profound  discoloration.  It 
is  attended  by  pale  stools  and  other  of  the  conditions  incident  to  jaundice. 
The  skin  may  be  of  a  decided  green  tint ;  or  again  it  may  have  a  bronzed 
appearance.    Ascites  is  a  late  development  of  many  cases  and  is  due  to 
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involvement  of  the  branches  of  the  portal  vein  or  to  compression  of  the 
vena  cava.  Peritonitis  may  develop  as  a  result  of  the  extension  to  the 
peritoneum  or  in  consequence  of  the  rupture  of  a  cancerous  cyst  into  the 
peritoneal  cavity.  If  there  is  a  sufficient  degree  of  obstruction  of  the  por- 
tal circulation  the  superficial  abdominal  veins  may  enlarge.  The  spleen 
is  generally  normal  in  size ;  but  it  may  be  enlarged.  Haemorrhages  may 
occur  from  any  of  the  mucous  membranes  or  the  skin.  Itching  of  the 
skin  is  common  and  is  usually  due  to  the  jaundice. 

Fever  is  seldom  present,  and  is  then  due  to  some  complication.  The 
temperature  may  be  subnormal,  or  less  frequently  a  high  temperature 
may  develop  before  the  fatal  termination.  The  pulse  becomes  weaker 
and  more  rapid  with  the  progress  of  the  disease.  Symptoms  resembling 
acute  yellow  atrophy  are  occasionally  developed  late  in  the  course  of 
cancer. 

The  urine  is  usually  scanty  and  often  exhibits  a  trace  of  albumin. 
Indican  may  be  increased,  and  the  urine  much  darker  in  color  than  nor- 
mal. It  may  even  be  black  from  the  presence  of  melanin  or  melanogen 
in  cases  of  melanotic  cancer  or  sarcoma  of  the  melanotic  variety. 

Diagnosis. — ^The  greatest  difficulty  in  diagnosis  develops  in  cases 
in  which  the  lesion  does  not  enlarge  the  liver  sufficiently  to  permit  of  the 
detection  of  an  enlarged  and  irregular  organ,  but  symptoms  attracting 
attention  to  the  liver  should  always  be  regarded  with  suspicion,  if  there 
is  a  malignant  growth  in  some  other  region  of  the  body.  The  influence 
of  age,  sex,  and  heredity,  should  be  considered.  Jaundice  may  be  the 
only  symptom  of  consequence  present,  but  the  greatest  degree  of  enlarge- 
ment may  exist,  without  jaundice.  Enlargement  of  the  gall-bladder  may 
give  rise  to  an  irregular  tumor,  but  its  location  and  pear-shape  will  sug- 
gest its  nature.  From  tumors  of  neighboring  organs,  those  of  the  liver 
may  be  distinguished  particularly  by  their  movement  during  respiration. 
Amyloid  and  cirrhotic  livers  present  similarities,  but  are  affections  of 
longer  duration. 

A  history  of  protracted  suppuration  or  of  syphilis  suggests  the 
enlarged  liver  to  be  amyloid  in  nature,  and  alcoholism  points  to  cirrhosis. 
In  these  affections  there  is  also  an  absenpe  of  a  cachectic  appearance  and 
the  spleen  is  enlarged.  When  jaundice  is  absent  and  ascites  present,  the 
similarity  to  cirrhosis  is  often  great,  but  in  cancer  the  pain  and  failure  of 
health  are  more  pronounced  features.  Syphilitic  disease  of  the  liver  may 
also  simulate  cancer  by  exciting  contraction  and  consequent  ascites,  also 
by  the  development  of  nodules  giving  a  roughened  surface  to  the  organ. 

Gall-stones  or  a  catarrhal  process  may  obstruct  the  gall-ducts  with 
enlargement  of  the  liver.  But  in  these  affections  the  development  is 
rapid,  there  is  usually  more  of  gastric  disturbance,  the  enlargement  is 
smooth,  and  there  is  neither  ascites  nor  general  dropsy. 

Aneurism  of  the  aorta  may  be  suspected  when  the  left  lobe  is  en- 
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larged  and  transmits  the  pulsations  of  that  vessel,  but  the  pulsation  is 
not  Expansile. 

Multilocular  echinococci  are  rare ;  they  fluctuate,  and  are  attended 
by  enlargement  of  the  spleen. 

Advanced  age,  rapid  loss  of  flesh,  tenderness,  jaundice  and  ascites, 
one  or  both,  are,  in  connection  with  the  physical  signs  of  enlargement  and 
irregularity  of  surface,  quite  conclusive  evidence  of  cancer ;  but  a  posi- 
tive diagnosis  of  cancer  should  be  avoided  until  the  symptoms  are  of  a 
most  conclusive  character,  and  even  then  an  opinion  had  better  be  with- 
held, out  of  kindness  to  the  patient,  unless  forced  to  an  expression. 

Prognosis. — As  far  as  known  the  disease  is  invariably  fatal. 

Treatment. — ^This  is  symptomatic  only.  For  indications,  both 
general  and  medicinal,  the  reader  is  referred  to  the  various  sections  treat- 
ing of  the  diseases  of  the  liver,  stomach  and  related  organs. 

LESS  COMMON  NEOPLASMS. 

It  is  only  possible  to  notice  a  variety  of  morbid  growths  which 
appear  in  the  liver,  but  which  are  of  little  clinical  consequence  on 
account  of  their  rarity,  and  also  for  the  reason  that  it  is  impossible  to 
determine  their  nature  except  at  the  post-mortem  table.  Sarcoma  usu- 
ally appears  secondarily  to  primary  growths  in  other  organs.  It  is  sel- 
dom primary.  The  secondary  variety  appears  as  small  nodules,  except 
in  that  form  known  as  melano -sarcoma.  In  rare  instances  sarcomatous 
growths  attain  a  large  size.  In  one  of  the  author's  cases  the  liver  weighed 
nearly  ten  pounds. 

The  lesions  of  leucocythsemia  and  of  Hodgkin's  disease  may  appear 
in  the  liver  as  numerous  small  foci.  Their  large  number  may  lead  to 
enlargement  of  the  organ. 

Syphilitic  gummata  also  appear  as  nodules  of  various  size,  and  in 
certain  cases  develop  an  irregular  surface  of  the  organ,  thus  simulating 
carcinoma. 

Angiomata  are  rare  and  appear  as  small  bluish  areas  which  may  in 
some  instances  be  clearly  circumscribed.  They  consist  of  communicat- 
ing passages  filled  with  blood  which  are  supposed  to  have  their  origin 
in  the  capillaries  of  the  liver.    They  are  without  clinical  significance. 

Fibromata,  gliomata,  lipomata,  myxomata,  and  neuromata  have  all 
beenobserved  in  the  liver. 

Parasitic  afiections  of  the  liver  are  considered  in  the  section  devoted 
to  the  subject  of  the  parasites  of  the  body. 

JAUNDICE. 
Synonym. — Icterus. 

Definition. — Jaundice  is  a  morbid  condition  represented  by  a 
yellow  staining  of  the  various  fluids  and  tissues  of  the  body. 
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Etiology. — ^Two  varieties  of  jaundice  have  been  recognized,  the 
hepatogenous  and  hssmaiogenous. 

Hepatogenous  jaundice  is  due  to  a  variety  of  conditions  involving 
the  liver  or  the  liver  indirectly  through  related  organs.  The  result  of 
the  action  of  these  several  causes  is  obstruction  to  the  outflow  of  bile 
from  the  liver,  the  retained  secretion  undergoing  absorption.  Of  causes 
of  obstruction  immediately  associated  with  the  liver  the  most  important 
are  catarrhal  inflammation  of  the  bile-ducts,  developed  by  extension 
from  the  duodenum,  or  excited  by  the  presence  of  biliary  calculi,  or 
other  foreign  bodies.  Obstruction  is  also  due  to  pressure  upon  the 
ducts  by  a  variety  of  lesions  and  neoplasms.  Most  important  of  these 
may  be  enumerated  morbid  growths  within  the  liver,  especially  car- 
cinoma, aneurism  of  the  aorta,  mesenteric  or  hepatic  arteries;  new 
growths  involving  the  pancreas,  gall-bladder,  colon,  duodenum,  omen- 
tum, abdominal  lymphatics,  kidney  or  generative  apparatus ;  and  new 
growths  of  a  parasitic  character,  especially  those  due  to  the  taenia  echino- 
ooccus. 

The  dependence  of  jaundice  upon  a  suppression  of  secretion,  which 
was  advocated  by  Budd,  does  not  seem  to  be  substantiated.  Stein  having 
entirely  obstructed  the  flow  of  blood  to  the  liver  without  resulting 
jaundice. 

Hsematogenous  jaundice  occurs  in  a  variety  of  affections  character- 
ized by  excessive  destruction  of  the  blood,  notably  yellow  fever,  malarial 
affections,  typhoid  fever,  scarlet  fever,  septicaemia,  various  forms  of 
anaemia,  and  icterus  neonatorum.  It  may  result  also  from  the  action 
of  certain  poisons,  notably  phosphorus,  arsenic,  mercury,  copper,  chlo- 
rate of  potash,  chloral,  chloroform  and  ether.  This  form  of  jaundice 
also  follows  upon  snake-bites,  ahd  disorders  of  innervation  affecting  the 
normal  metamorphosis  of  bile,  especially  fright,  violent  mental  exer- 
cises, injuries  to  the  brain,  etc. 

There  is  a  tendency  to  exclude  tlie  haematogenous  variety  of  jaun- 
dice, classing  all  cases  as  hepatogenous,  but  evidence  in  support  of  this 
view  is  not  yet  conclusive.  Ponfick's  experiments  which  resulted  in 
the  development  of  jaundice  upon  the  liberation  of  a  certain  amount 
of  haemoglobin  of  the  blood  corpuscles  have  been  antagonized,  especially 
by  Stadelmann,  who  asserts  the  existence  of  the  hepatogenous  variety 
only,  claiming  that  in  Ponfick's  cases  the  jaundice  was  due  to  obstruc- 
tion of  the  small  bile-ducts  by  catarrhal  matter  or  thickened  bile,  or 
their  compression  by  infiltrated  interstitial  tissue  or  swollen  hepatic 
cells,  these  changes  being  the  result  of  the  method  employed.  This 
view  is  supported  by  the  presence  of  bile  acids  in  the  urine. 

Morbid  Anatomy. — All  the  tissues  of  the  body  undergo  staining 
with  the  exception  of  cartilage,  the  teeth,  and  nervous  tissue.  It  is 
most  conspicuous  in  the  mucous  membranes  and  skin.     The    color 
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varies  from  pale  yellow  to  a  deep  yellowish-brown.  The  intensity  of 
the  coloring  depends  upon  the  amount  of  bile  in  the  tissues,  this  is 
greater  the  longer  the  duration  and  the  greater  the  degree  of  the 
obstruction.  The  various  fluids  of  the  body  are  bile-stained,  with  the 
exception  of  the  saliva,  lachrymal  fluid,  and  mucus.  The  urine 
forms  an  excellent  guide  to  the  increase  and  decrease  of  the  bile  in  the 
tissues. 

An  examination  of  the  liver  demonstrates  extensive  staining  of 
this  tissue ;  the  individual  hepatic  cells  containing  granular  masses  of 
pigment  of  considerable  size.  The  obstructed  bile-ducts  contain  strings 
of  inspissated  bile.  They  may  also  contain  plugs  of  mucus,  and  pre- 
sent the  various  appearances  of  catarrhal  inflammation  in  its  several 
stages.  In  order  to  determine  the  seat  of  the  obstruction  it  is  necessary 
to  begin  at  the  outlet  of  the  ductus  communis  in  the  duodenum,  following 
the  biliary  tree  in  its  division  into  smaller  and  smaller  ducts  until,  if 
necessary,  the  microscope  is  employed.  According  to  the  cause  of  the 
jaundice  some  one  or  more  of  the  etiological  factors  mentioned  will  be 
found  present. 

Symptoms. — The  period  elapsing  between  the  development  of  ob- 
struction and  the  appearances  of  appreciable  staining  of  the  surface 
depends  upon  the  degree  of  obstruction  and  especially  upon  the  rapidity 
of  its  development.  It  varies  ordinarily  from  two  to  four  days.  If  care- 
fully sought  for,  the  yellow  tint  is  first  distinctly  visible  in  the  conjuno- 
tivse.  The  intensity  of  the  coloring  is  very  variable,  and  may  fluctuate 
without  diminution  of  the  obstruction,  which  is  due  to  a  difference  in 
the  rate  of  development  of  bile  from  day  to  day,  and  as  well  as  to  the 
rapidity  of  excretion  by  the  kidneys.  Enough  bile  may  be  eliminated  by 
the  cutaneous  glands  to  lead  to  a  yellow  staining  of  the  clothing.  It  has 
been  found  in  all  secretions.  The  color  of  the  skin  is  influenced  by  the 
condition  of  the  circulation  of  the  blood  in  the  surface,  imperfectly  oxi- 
dized blood  adding  a  livid  tint  to  the  yellow.  A  bronze  appearance  is  not 
rare.  The  complexion,  the  age  and  the  amount  of  adipose  tissue,  all  influ- 
ence the  color.  The  urine  also  gives  early  evidence  of  jaundice,  quickly 
acquiring  a  yellow  color,  and  is  very  frothy,  the  froth  also  presenting  a 
yellowish  tint.  The  urine  is  in  general  normal,  but  may  contain  renal 
epithelium  stained  with  bile,  and  casts  of  the  hyaline  variety.  The  color  of 
the  urine  varies  from  yellowish  to  greenish,  or  brownish-black,  according 
to  the  amount  of  contained  pigment.  A  yellowish  tint  is  present  before 
it  is  visible  in  the  surface  of  the  body,  and  in  rare  cases  the  entire  amount 
of  bile  is  excreted  by  the  urine,  the  tissues  remaining  free ;  while  in  others 
the  tissues  may  retain  the  coloring  matter  for  (j[uite  a  period  subsequent 
to  its  disappearance  from  the  urine. 

The  biliary  coloring  matters  are  particularly  bilirubin  and  its  deri- 
vatives by  oxidation,  viz.,  biliverdin  and  bilifuscin.  The  tests  which 
havfe  proven  most  satisfactory  are  Gmelin's,  Heller's  and  Marechalt's. 
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Omdin^B  Nitric  Acid  Ted.  This  test  is  based  upon  the  oxidation  of 
bilirubin  by  impure  nitric  acid.  Place  a  quantity  of  urine  in  a  test-tube 
and  allow  a  small  quantity  of  fuming  nitric  acid  to  trickle  slowly  down 
the  side  of  the  test-tube  and  accumulate  beneath  the  urine.  At  the  point 
of  contact,  if  bile  is  present,  there  is  soon  developed  a  typical  play  of 
colors,  which  should  be  green,  blue,  violet,  red  and  yellow  or  yellowish- 
green,  developing  in  the  order  stated.  This  order  is  not  always  followed, 
however,  one  or  more  of  the  colors  failing  to  appear.  Green  is  the  most 
important  and  must  be  present  in  order  to  demonstrate  the  presence  of 
bile.  A  shading  into  red  and  yellow  is  very  common.  All  the  other 
colors  are  developed  by  indican  and  other  urinary  coloring  matters. 

This  test  has  been  variously  modified  and  may  be  conveniently 
employed  by  placing  a  few  drops  of  urine  upon  a  porcelain  plate  near  a 
similar  quantity  of  the  acid.  When  allowed  to  approach  each  other  the 
same  play  of  colors  is  observed. 

Hdier'a  Test.  Into  a  test-tube  containing  about  a  drachm  of  hydro- 
chloric acid  add  enough  urine  drop  by  drop  to  impart  a  slight  color  to 
the  acid.  Shake  and  underlie  with  nitric  acid  and  as  in  the  previous 
test  an  attractive  play  of  colors  takes  place.  If  at  this  stage  the  nitric 
add  is  stirred  with  a  glass  rod  the  strata  of  colors  which  were  placed  one 
above  the  other  now  involve  the  whole  mixture,  but  are  arranged  beside 
each  other  and  are  easily  studied  by  transmitted  light. 

MarechaU'a  Test.  Place  in  a  test-tube  a  quantity  of  urine  and  permit 
the  tincture  of  iodine  to  fall  upon  it  carefiilly  drop  by  drop.  If  bile 
pigments  are  present  a  green  color  appears  at  the  line  of  contact.  This 
color  may  remain  for  many  hours. 

The  presence  of  bile  in  the  urine  in  small  quantity  is  suggested  by 
the  yellow  color  of  blotting-paper  which  has  been  moistened  in  the  urine 
and  allowed  to  dry. 

It  is  important  that  the  urine  tested  should  be  fresh. 

The  digestive  organs  are  usually  disturbed,  many  of  the  symptoms 
being  due  to  an  accompanying  catarrh  of  the  stomach  and  duodenum, 
and  others  to  the  absence  of  bile  in  the  intestines,  the  loss  of  the  stimu- 
lating and  antiseptic  power  of  which  results  in  constipation,  fermenta- 
tion, accumulation  of  gas,  colicky  pain  and  offensive  passages.  The  stools 
are  of  a  light  drab  color,  and  contain  fat,  which  should  have  been  acted 
upon  by  the  bile.  They  may  be  dark  in  color  as  the  result  of  intestinal 
haemorrhage.  When  putrefactive  changes  reach  a  sufficient  degree, 
diarrhoea  may  develop.  The  inability  of  the  patient  to  digest  fat  leads 
to  impaired  nutrition  and  gradual  but  constant  loss  of  weight.  Other 
causes,  however,  operate  to  cause  progressive  loss  of  weight  and  debility. 
The  appetite  is  usually  poor,  the  tongue  coated,  the  breath  offensive  and 
the  taste  bitter,  due  probably  to  taurocholic  acid.  Symptoms  related 
to  the  skin  are  quite  constant,  especially  itching,  which  is  not  attended  by 
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eruptive  phenomena  and  causes  great  annoyance,  especially  at  night 
That  it  is  probably  not  due  to  the  action  of  bile  pigment  upon  the  skin 
is  shown  by  its  appearance  in  some  cases  before  the  jaundice,  its  fluctua- 
tions during  its  course,  and  its  entire  absence  in  other  cases. 

Eruptive  features,  especially  urticaria,  boils,  carbuncles,  herpes  and 
lichen  are  not  uncommon.    Scratching  may  cause  various  lesions. 

Hemeralopia  or  nyctalopia  may  be  present.  Xanthopsy  (yelloir 
vision)  is  a  rare  and  interesting  symptom,  but  does  not  appear  to  be  due 
to  tinging  of  the  structures  with  bile  pigment. 

Hsemorrhages  into  the  skin  and  from  the  mucous  membrane  some- 
times occur.  It  has  been  observed,  especially  in  jaundice  associated  with 
cerebral  symptoms  and  without  obstruction  of  the  bile-ducts,  but  is  also 
a  feature  of  chronic  obstructive  forms.  The  pulse,  in  most  cases,  is 
reduced  somewhat  in  frequency;  a  pulse-rate  of  60  is  common,  and 
one  of  30,  or  even  20,  has  been  observed.  Slowness  of  pulse  may  be 
associated  with  disturbance  of  rhythm.  These  pulse  features  are  common 
to  catarrhal  jaundice  and  consequently  are  not  of  evil  omen.  Bearing 
upon  the  causation  of  this  symptom  are  the  experiments  of  L^g,  sup- 
posed to  demonstrate  that  the  slowness  of  the  pulse  in  jaundice  is  due  to 
the  action  of  cholic  acid  upon  the  cardiac  ganglia ;  also  those  of  ROhrig 
showing  the  influence  of  the  biliary  acid  salts  in  retarding  and  enfeeb- 
ling the  heart,  while  bile  pigments  were  found  to  be  incapable  of  exert- 
ing any  degree  of  such  influence. 

Unless  jaundice  is  associated  with  some  condition  exciting  fever, 
the  temperature  will  not  be  above  normal.  Respiration  is  seldom  altered. 

Jaundiced  persons  are  often  irritable  or  depressed.  This  is  not  so 
apparent  in  cases  due  to  obstruction.  Grave  nervous  symptoms  often 
appear  and  .may  constitute  simply  a  feature  of  the  typhoid  state,  vis^ 
delirium,  stupor  or  actual  coma,  muscular  tremor,  subsultus,  convulsions, 
a  dry  and  brown  tongue,  increasing  prostration  and  loss  of  control  of  the 
sphincters.  The  absence  of  a  lesion  in  the  brain  sufficient  to  account 
for  these  symptoms  indicates  their  dependence  upon  toxic  properties  of 
the  blood.  The  inability  of  experimenters  to  demonstrate  the  poison- 
ous character  of  bile  pigments  prevents  our  ascribing  these  symptoms 
to  such  a  source.  Whether,  as  Austin  Flint,  Jr.,  suggests,  they  are  due 
to  retained  cholesterin,  or  to  an  arrest  of  the  liver  in  its  function  of 
reducing  albuminous  matter  to  simpler  substances,  viz.,  urea  and  uric 
acid,  the  consequent  diminished  excretion  of  urea  by  the  kidneys,  and 
the  accumulation  in  the  blood  and  tissues  of  less  oxidized  substances, 
such  as  leucin  and  tyrosin,  we  do  not  know,  but  the  latter  appears  the 
more  probable  explanation. 

Complications  and  SequelsB. — Inflammatory  complications  are 
quite  common  and  should  be  watched  for,  the  temperature  being  taken 
regularly  and  physical  examinations  made.   The  temperature,  however. 
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may  not  be  raised  ia  inflammation  of  mucous  membranes  and  it  is 
easy  to  overlook  slight  physical  signs.  The  development  of  acute  yellow 
atrophy  may  follow  upon  a  case  of  slight  intensity.  After  months  of 
obstruction  and  resulting  compression  of  the  hepatic  parenchyma  by 
thickened  bile,  especially  in  subjects  of  alcoholism,  the  liver  substance 
will  have  undergone  considerable  destruction  with  a  tendency  to  the 
development  of  similar  symptoms,  viz.,  delirium,  asthenia,  coma,  death. 

DiagnosiB. — The  evidence  afforded  by  the  skin  and  the  urine  are 
sufficient  for  a  diagnosis ;  the  nitric  acid  tests  being  employed  if  any 
doubt  exists.  Acute  jaundice  presenting  no  complications  is  usually  of 
catarrhal  origin.  If  following  upon  an  attack  of  pain  and  lasting  but 
for  a  limited  time,  it  is  probably  due  to  the  passage  of  a  biliary  calculus. 
Recurrences  establish  the  diagnosis.  If  the  common  duct  is  not  ob- 
structed the  stools  will  contain  bile.  The  simplest  evidence  of  its  ab- 
sence is  light-colored  stools.  In  order  to  avoid  error,  it  is  necessary  to- 
bear  in  mind  that  a  jaundiced  appearance  is  often  well  marked  for  some 
time  subsequent  to  the  removal  of  obstruction  and  the  reappearance 
of  bile  in  the  stools,  also  that  altered  blood  may  give  to  the  stools  the 
appearance  of  containing  bile.  Certain  drugs,  especially  iron,  give  the 
same  result.  The  degree  of  obstruction  may  not  be  sufficient  to  com- 
pletely cut  off  the  flow  of  bile,  consequently  the  stools  may  possess  a  fair 
color  and  yet  the  patient  be  jaundiced.  If  with  stools  of  normal  color 
an  enlarged  gall-bladder  is  present,  the  point  of  obstruction  is  probably 
in  the  cystic  duct.  If  the  stools  are  pale  and  the  gallbladder  cannot  be 
felt,  the  hepatic  system  of  ducts  is  obstructed.  The  greater  the  absence 
of  bile  from  the  stools  and  the  more  rapid  in  development  and  intense 
in  degree  the  jaundice,  the  more  likely  is  it  that  the  obstruction  is  ex- 
ternal to  the  liver.  Persistent  jaundice  of  slight  intensity  suggests 
cirrhosis,  passive  hypersemia  or  malignant  disease.  In  the  latter  a  nodule 
of  the  new  growth  may  exert  such  a  degree  of  compression  as  to  develop 
intense  jaundice  rapidly,  even  in  the  early  stage  of  the  disease.  In 
passive  hypersemia  a  valvular  disease  of  the  heart  usually  coexists,  and 
in  cancer  a  cachectic  appearance  will  be  added  to  the  simple  yellowish 
tint,  and  probably  ascites.  In  the  form  called  hsematogenous  the  urine,  if 
colored,  will  be  found  to  contain  blood  pigment,  and  there  will  be  an 
abundance  of  bile  in  the  stools.  The  cause  can  usually  be  determined ; 
there  is  also  an  absence  of  the  general  symptoms  of  the  hepatic  variety. 

Ftognosis. — It  is  apparent  that  the  seriousness  of  any  case  of  jaun- 
dice will  depend  largely  upon  its  cause,  and  next  upon  its  persistence.  In 
acute  catarrhal  jaundice  the  urine  begins  to  clear  in  from  four  to  six  weeks 
and  often  exhibits  a  trace  of  bile  after  the  appearances  of  jaundice  have 
disappeared.  In  other  cases  the  conjunctivce  may  be  distinctly  colored  for 
a  week  or  two  after  the  urine  fails  to  respond  to  the  nitric  acid  test.  Im- 
prudence in  diet  and  exercise  favors  a  relapse.    The  probability  of  acute 
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yellow  atrophy  must  be  considered.  In  chronic  cases  the  prognosis  will 
depend  upon  the  nature  of  the  affection  exciting  the  jaundice.  Reduc- 
tion in  the  size  of  the  liver,  haemorrhages,  disorders  of  vision,  nervous 
symptoms,  and  a  high  temperature,  are  all  indications  of  a  grave  condi- 
tion. 

Treatment. — ^The  essential  treatment  of  jaundice  must  be  directed 
to  the  control  and  final  removal  of  the  condition  causing  the  obstruction. 
As  this  is  often  of  an  incurable  character,  the  attending  jaundice  cannot 
be  removed.  In  most  instances  we  have  seen  that  the  cause  is  a  swollen 
catarrhal  mucous  membrane  with  a  secretion  of  viscid  matter  which  still 
further  obstructs  the  lumen  of  the  bile-ducts.  Such  a  lesion  may  be 
limited  to  the  duodenal  end  of  the  common  duct  or  extend  to  the 
smaller  tubes.  If  the  obstruction  is  due  to  a  gall-stone  it  may  become 
necessary  to  employ  surgical  measures  for  relief. 

In  acute  cases  the  patient  should  be  put  at  rest  in  bed,  and  upon  a 
diet  suited  to  an  absence  of  bile  and  to  a  catarrhal  condition  of  the  stom- 
ach and  duodenum ;  it  should  therefore  be  mild  and  unirritating  in  char- 
acter, and  given  in  small  quantities  at  short  intervals.  Fats  should  be 
prohibited,  and  it  is  best  to  give  sparingly  of  starch  and  sweets.  If 
milk  is  employed  it  should  be  skimmed.  Buttermilk  often  answers 
well.  Very  tender  meat  is  admissible  as  well  as  some  other  articles  of 
solid  food,  if  catarrhal  symptoms  do  not  contra-indicate,  especially  eggs, 
easily  digested  vegetables,  and  well-cooked  fruits.  Water  may  be  given 
freely,  either  plain  or  carbonized.  Seltzer  and  Vichy  are  agreeable  and 
useful,  and  assist  in  the  control  of  constipation.  Bedford  and  Carlsbad 
waters  are  also  excellent  and  more  active.  Large  intestinal  irrigations 
containing  some  simple  antiseptic  are  useful  if  the  stools  are  offensive. 
A  two  or  three  grain  pill  of  ox-gall  given  several  times  daily  will  in 
some  degree  prevent  putrescence  of  the  intestinal  contents.  Naphthalin 
is  of  value  for  the  same  purpose,  and  a  useful  remedy  for  the  catarrh ; 
it  should  be  given  in  the  same  dose.  When  convenient,  I  order  a  warm 
bath  every  night,  especially  during  the  early  period.  The  water  should 
have  a  temperature  of  100^-105^  F.,  and  the  bath  should  last  for  fifteen  or 
twenty  minutes.  This  affords  relief  from  itching  and  restlessness,  and 
is  also  valuable  in  its  influence  upon  marked  catarrhal  processes.  Under 
this  treatment,  associated  with  well-selected  remedies,  I  observe  cases  of 
catarrhal  jaundice  with  elevated  temperature  and  other  symptoms  of 
activity  recover  in  much  less  than  the  average  time. 

Medicines  are  most  frequently  selected  for  the  combating  of  the 
catarrhal  process  which  underlies  the  jaundice  in  most  cases.  There  is 
too  much  of  a  tendency  to  hunt  for  specific  remedies  for  jaundice,  as  if 
it  were  a  disease  rather  than  a  simple  symptom  dependent  upon  a  great 
variety  of  conditions. 

Those  which  have  given  the  best  results  are  chdidanium,  which  I 
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have  learned  to  give  in  a  routine  manner  when  another  remedy  is  not 
clearly  indicated.  The  second  decimal  dilution  has  given  good  results. 
Should  it  fail  to  relieve  mercuriua  dulda  may  prove  more  eflTective.  If  the 
attack  occurs  in  one  addicted  to  dietetic  errors  or  excessive  use  of  alco- 
holics nux  vomica  should  be  considered  as  the  initial  prescription ;  and 
occasionally,  if  there  is  much  vomiting,  epigastric  distress,  restlessness, 
and  other  of  the  general  symptoms  of  arsmicumf  this  medicine  may  do 
good  service  for  the  same  class. 

OincTwna,  which  is  so  strongly  recommended,  has  not  proven  very 
useful  in  my  experience;  nor  have  I  yet  observed  from  digitalis  and 
hydrastis  results  which  have  impressed  me  that  they  possess  a  marked 
influence  over  jaundice.  The  latter  should  be  considered,  however,  when 
the  breath  is  foul,  the  tongue  heavily  coated,  the  epigastrium  tender  and 
the  bowels  constipated.  Used  freely,  I  have  observed  relief  of  these  attend- 
ing symptoms.  Kali  bichromicum  is  a  valuable  medicine  for  catarrhal 
jaundice  if  there  is  much  nausea  with  little  vomiting,  tongue  coated  yel- 
lowish with  red  edges,  or  denuded  of  epithelium  with  a  dry,  red  surfeuje. 

ChamomUla  is  in  good  repute  for  jaundice  caused  by  nervous  condi- 
tions, viz.,  fright  or  anger,  a  form  but  seldom  met 

When  there  are  symptoms  suggesting  diffuse  hepatitis  phosphorus  is 
deserving  of  first  consideration. 

My  experience  with  myrica  cerifera,  podophyllum^  etc.,  has  not  yet 
satisfied  me  of  their  special  importance. 

The  pseudo-jaundice,  designated  hsematogenous,  demands  another 
class  of  medicines,  the  most  important  members  of  this  group  being 
croialvs  and  lachesis. 

Further  assistance  in  the  treatment  of  jaundice  may  be  gained  from 
the  articles  upon  catarrh  of  the  stomach  and  bowels,  malignant  disease 
of  the  liver,  etc. 

OHOLELITHIASIS. 

Synonyms. — Gall-stones ;  biliary  lithiasis. 

Definition. — The  formation  of  calculi  within  the  gall-bladder  and 
biliary  passages. 

Etiology. — Cholelithiasis  is  a  disease  to  which  others  than  the 
human  species  are  subject,  being  not  uncommon  among  vertebrate  ani- 
mals. The  concretions  are  developed  within  the  gall-bladder  as  a  rule. 
They  sometimes  form  in  the  ducts,  though  but  rarely.  They  are  especially 
liable  to  excit^  symptoms  during  their  passage  through  the  cystic  and 
common  ducts.  Their  origin  cannot  be  said  to  be  thoroughly  under- 
stood. Their  composition  varies  considerably  in  different  cases.  They 
are,  however,  composed  in  large  degree  of  cholesterin,  which  is  separated 
rom  the  bile.  The  importance  of  this  substance  as  a  constituent  of 
biliary  calculi  calls  for  a  short  review  of  its  origin  and  nature.    Choles- 
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ierin  is  described  as  a  monatomic  alcohol, having  the  formula  C^e  H44  0. 
In  its  pure  form  it  is  a  white,  tasteless,  inodorous  substance  which  crystal- 
lizes as  rhombic  plates  deficient  at  one  corner.  It  is  soluble  in  ether, 
chloroform,  boiling  alcohol  and  solutions  of  the  bile  acids.  It  is  found 
in  all  the  tissues  of  the  body  in  which  active  changes  are  going  on.  It 
is  generally  regarded  by  physiologists  as  an  effete  product  eliminated  by 
the  bile.  It  is  found  normally  in  the  bile  in  solution,  in  which  state  it 
is  maintained  by  the  alkaline  salts  and  the  compounds  resulting  from 
the  union  of  the  fatty  acids  with  sodium  and  potassium.  When,  how- 
ever, cholesterin  is  present  in  the  fluids  in  exoess,  relatively  or  absolutely, 
or  the  flow  of  fluids  retarded,  it  is  apt  to  be  precipitated.  Precipitation 
may  also  result  from  the  presence  of  calcium  salts. 

Age  and  sex  are  important  predisposing  factors  in  the  etiology  of 
gall-stones,  most  cases  of  the  disease  being  observed  in  old  persons  and 
in  women.  Whether  the  bile  of  old  persons  contains  a  relatively  large 
proportion  of  cholesterin  and  lime,  whether  senile  weakness  of  the  gall- 
bladder is  present,  or  imperfectly  understood  changes  in  the  bile  and 
tubes  take  place  with  advancing  years,  is  uncertain.  Pregnancy,  the 
sedentary  habits  of  women,  the  prevailing  methods  of  dress  which 
necessarily  impede  the  discharge  of  bile,  account  for  the  greater  fre- 
quency of  the  disease  in  women.  A  wandering  liver  or  floating  right 
kidney  may  possibly  become  an  etiological  factor  through  its  compression 
of  the  bile-ducts. 

Dietetic  errors,  such  as  excessive  indulgence  in  animal  food^  fats, 
excessive  eating  with  lack  of  exercise,  and  all  conditions  leading  to 
imperfect  oxidation,  are  also  important  causes.  The  gouty  habit,  obesity 
and  chronic  endarteritis  are  also  thought  to  predispose  to  the  formation 
of  gall-stones.  Of  unquestionable  influence  are  all  conditions  of  the 
liver  and  bile-ducts  which  interfere  with  the  normal  rate  of  discharge  of 
the  bile  and  thus  bring  about  stagnation  and  separation  of  the  elements 
normally  held  in  solujiion  by  that  fluid.  Important  as  is  this  factor,  it 
does  not  explain  why  the  constituents  of  gall-stones  differ  in  so  many 
particulars  from  the  substances  normally  held  in  solution  by  the  bile. 
This  statement  is  illustrated  by  the  fi&ct  that  the  pigment  matter  of  gall- 
stones is  without  exception  combined  with  lime.  As  normal  bile  con- 
tains but  a  trace  of  lime,  Frerichs  has  suggested  that  it  is  derived  from 
the  mucous  membrane  of  the  gall-bladder. 

The  presence  of  foreign  bodies  within  the  biliary  ducts,  especially 
certain  intestinal  parasites  or  their  ova,  blood  coagula,  etc.,  and  a 
catarrhal  condition  of  the  mucous  membrane  of  the  ducCs,  are  favorable 
to  the  formation  of  calculi,  furnishing,  as  they  do,  nuclei  to  which  the 
cholesterin  and  other  elements  entering  into  the  formation  of  calculi 
become  readily  attached. 

Morbid  Anatomy. — Composition  and  Structure  of  Gall-Stones. 
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Some  gall-stones  are  composed  entirely  or  in  a  great  degree  at  least  of 
cholesterin.  In  many,  bile  pigment  is  mixed  with  that  substance,  while 
still  others  are  made  up  very  largely  of  bile  pigments  associated  with 
lime  salts.  The  bile  acids  in  small  quantities,  and  iron,  magnesia  and 
copper,  may  also  be  present  in  small  proportions.  Calculi  consisting 
of  pure  cholesterin  are  pale  in  color  and  are  crystalline  in  structure, 
while  others  are  homogeneous  and  quite  dark  in  color.  Still  others  are 
of  a  greenish  or  light  yellow  hue,  these  tints  depending  upon  the  quan- 
tity of  bile  pigment  contained  in  the  concretions.  Thudicum  expresses 
the  opinion  that  the  nuclei  of  gall-stones  consist  of  moulds  of  the 
finer  hepatic  ducts.  Some  calculi  contain  more  than  one  nucleus. 
When  the  stones  are  fresh  they  are  heavy  and  sink  in  water,  while 
those  that  have  preserved  or  have  dried  out,  float.  Sections  of  some  of 
them  display  a  concentric  arrangement.  Stones  of  pure  cholesterin 
have  but  slight  consistency,  are  translucent,  and  are  seldom  present  in 
numbers.  If  containing  much  lime  they  are  very  hard  and  usually 
small.  Pigmentary  concretions,  if  quite  pure,  are  usually  small,  present- 
ing a  coarse  sandy  appearance.  On  the  average,  calculi  are  about 
three-fourths  cholesterin. 

Location. — While  calculi  may  be  found  in  any  portion  of  the 
biliary  apparatus,  they  are  observed  with  especial  frequency  in  the  gall- 
bladder. Those  found  in  the  larger  ducts  do  not  originate  in  sUu^ 
but  are  there  en  route  to  the  intestine,  having  been  arrested  in  their 
progress  in  consequence  of  their  size  or  by  reason  of  compression 
of  the  ducts  by  growths,  etc.  Such  calculi  are  generally  referred  to  as 
"impacted."  At  the  points  of  lodgment  of  the  concretions,  the  bile- 
ducts  are  dilated.  It  is  not  uncommon  for  them  to  act  mechanically, 
exciting  purulent  inflammation  and  even  ulceration^  extending  into 
the  surrounding  hepatic  structure.  The  number  of  calculi  present 
ranges  from  a  single  stone,  which  may  be  as  large  as  a  hen's  egg,  to 
thousands.  The  size  of  the  stones  is  nearly  always  in  inverse  ratio  to 
their  number.  When  many  of  them  occupy  the  gall-bladder,  they  pre- 
sent facets  resulting  from  compression  and  attrition.  Single  stones  are 
oval,  roundish,  polyhedral,  or  mulberry-like  in  shape. 

Symptomatology. — The  presence  of  gall-stones  does  not  necessa- 
rily produce  any  symptoms,  for  they  may  be  retained  in  the  gall-bladder 
for  a  long  period  of  time  without  giving  rise  to  any  suspicion  of  their 
existence ;  or  they  may  be  attended  by  slight  symptoms  of  an  indefinite 
character  referred  to  the  hepatic  or  epigastric  region.  In  still  other 
cases  the  first  manifestation  of  ill  health  appears  as  an  attack  of  biliary 
colic,  or  symptoms  arising  from  inflammatory  involvement  of  the  gall- 
bladder, or  persistent  obstruction  of  the  gall-ducts  associated  with  inflam- 
matory or  destructive  changes  in  the  biliary  apparatus,  any  of  whicl\ 
may  give  rise  to  conditions  and  groups  of  symptoms  of  a  most  variable 
character. 
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The  possible  presence  of  calculi  without  attending  symptoms  is 
forcibly  demonstrated  by  the  fact  that  more  than  one-quarter  of  all 
women  dying  in  advanced  life  have  calculi  in  the  gall-bladder.  As  to 
the  second  group  of  cases,  little  is  to  be  said  except  that  prior  to  the 
passage  of  gall-stones  some  persons  complain,  perhaps  for  a  length- 
ened period  of  time,  of  symptoms  of  an  indefinite  character  referred 
to  the  liver  region  or  to  the  epigastrium.  Biliary  calculi  have  also 
been  found  in  persons  dying  suddenly  of  acute  illness,  who  had  pre- 
viously complained  of  aching,  dragging,  and  tenderness  in  the  right 
hypochondrium,  also  inability  to  lie  comfortably  except  in  certain  posi- 
tions, etc.  These  symptoms  are  probably  due  to  attendant  conditions 
and  not  simply  to  the  presence  of  calculi.  That  small  and  soft  calculi 
may  pass  the  ducts  without  exciting  acute  pain  or  jaundice  is  undoubted, 
but  in  the  great  majority  of  cases  the  presence  of  gall-stones  is  first  sus- 
pected when  they  begin  the  passage  of  the  cystic  or  common  duct.  The 
most  important  symptom  is  pain,  which  is  usually  sudden  in  onset,  but 
may  be  preceded  by  a  variety  of  prodromal  annoyances.  The  pain  is 
exceedingly  severe  and  attains  its  height  quickly.  While  the  pain  is 
continuous  there  are  paroxysmal  aggravations,  during  which  the  sufier- 
ing  is  excruciating.  The  pain  is  referred  to  the  right  hypochondrium 
and  to  the  epigastrium,  and  may  radiate  to  the  back  and  shoulders,  often 
to  the  right  shoulder.  Vomiting  may  attend,  and  a  chill  followed  by  a 
high  temperature  is  not  uncommon.  The  temperature  may  reach  103*^  F., 
or  higher.  The  prostration  attending  such  attacks  is  considerable.  The 
pulse  is  small  and  feeble  and  symptoms  of  collapse  may  develop.  The 
duration  of  the  pain  is  most  variable,  lasting  from  a  few  hours  to  two  or 
three  days,  or,  in  rare  cases,  even  several  weeks.  Most  attacks,  however, 
last  from  six  to  eight  hours ;  longer  ones,  twelve  to  twenty-four  hours. 
The  region  of  the  liver  is  usually  tender  and  the  muscles  rigid.  A  most 
characteristic  symptom  is  the  occurrence  of  jaundice,  which  usually 
appears  within  a  few  hours  of  the  onset  of  the  pain,  if  the  hepatic  or 
common  ducts  have  been  obstructed.  It  is  evident  that  it  cannot  occur 
as  a  result  of  obstruction  of  the  cystic  duct  only.  The  cessation  of  pain 
is  usually  quite  rapid,  and  takes  place  when  the  calculus  slips  into  the 
intestines,  but  the  relief  may  be  due  to  a  receding  of  a  stone  which  has 
ineffectually  engaged  the  duct.  Palpation  and  percussion  may  reveal  a 
swollen  liver,  or  a  distended  gall-bladder,  or  both.  The  frequency  of 
succession  of  attacks  is  most  variable.  There  may  be  a  number  of  par- 
oxysms at  intervals  of  days  or  weeks,  or  months  or  years  may  intervene, 
and  it  is  not  rare  that  the  first  attack  should  prove  the  last. 

If  the  intervening  periods  are  suflSciently  long  the  patient's  health 
may  apparently  be  entirely  restored,  or  various  symptoms  referable  to 
the  affected  organ  may  continue  and  be  due  to  associated  disease.  If  the 
violent  symptoms  abate  but  do  not  disappear,  and  are  subject  to  aggra- 
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vation  at  intervals,  if  jaundice  continues  in  some  degree  or  increases,  it 
is  suggestive  of  impaction  of  a  stone  at  some  point  in  the  common  or 
hepatic  ducts.  If  jaundice  has  not  been  present  it  is  indicative  of  a 
lodgment  in  the  cystic  duct  If  this  tube  is  closed  the  gall-bladder 
becomes  gradually  distended  with  mucus,  the  contained  bile  is  absorbed, 
the  sac  finally  containing  simple  mucus  or  muco-purulent  fluid.  Under 
these  circumstances  the  enlarged  gall-bladder  may  be  felt  through  the 
abdominal  wall.  Permanent  obstruction  leads  to  inflammatory  and 
destructive  changes  attended  by  a  variety  of  general  and  local  symptoms. 
The  first  effect  is  a  mechanical  one,  viz.,  the  development  of  changes  due 
to  pressure,  even  necrosis  of  the  mucous  membrane.  About  this  necrosed 
tissue  inflammation  is  excited  and  extends  to  the  hepatic  parenchyma 
with  resulting  changes  of  an  ulcerative  and  suppurative  character. 
Jaundice  may  almost  or  entirely  disappear  if  the  duct  is  not  completely 
filled  by  the  calculus. 

Persistent  Obstruction  op  the  Common  Duct.  The  number  of 
stones  present  varies  from  one,  which  usually  occupies  the  pouch-like 
section  just  within  the  papilla,  to  a  number  suflScient  to  fill  the  tube 
through  its  entire  length.  The  result  is  dilatation  of  the^duct  and 
cholangitis  of  a  catarrhal  or  suppurative  character.  The  biliary  tubes 
become  dilated  by  the  pressure  of  the  contained  bile,  especially  the  hepatic 
group.  The  calculus  may  finally  escape  or  be  contained  in  a  diverticulum, 
the  passage  of  bile  becoming  again  possible.  The  gall-bladder  may  be 
dilated,  but  it  is  rarely  very  large.  As  we  have  seen,  the  bile  is  replaced 
by  a  mucous  secretion  with  little  color.  The  liver  is  little  or  not  at  all 
enlarged.  There  is  some  increase  of  connective  tissue,  but  an  absence  of 
the  histological  characters  of  cirrhosis.  Sharkey  antagonizesth  e  teach- 
ings of  some  authors  respecting  the  occurrence  of  cirrhosis  as  a  sequence 
of  chronic  obstruction.  If  suppurative  cholangitis  is  set  up,  the  mucous 
membrane  will  be  found  ulcerated  and  thickened,  and  the  gall-ducts  and 
gall-bladder  filled  with  pus.  Foci  of  suppuration  are  often  established 
in  the  liver,  this  organ  being  sometimes  riddled  with  abscesses.  The  gall- 
bladder may  rupture,  and  abscess  is  occasionally  developed  in  its  neigh- 
borhood. Attending  these  destructive  changes  there  are  usually  repeated 
fever  paroxysms  with  pronounced  chills,  resembling  and  being  often 
mistaken  for  malaria.    They  may  continue  for  months. 

The  formation  of  biliary  fistulse  is  an  occasional  consequence.  A 
communication  with  the  surface  is  most  common,  but  fistulse  communi- 
cating with  the  duodenum,  colon,  ileum,  jejunum,  stomach,  kidney,  and 
urinary  bladder,  also  ulcerated  tracts  between  the  gall-bladder  and  the 
hepatic  duct,  and  between  the  common  duct  and  the  portal  vein,  have 
been  observed ;  in  fact  there  is  not  a  direction  in  which  biliary  calculi 
have  not  migrated  by  first  exciting  ulcerative  action. 

Obstruction  op  the  Cystic  Duct.    This  is  more  frequent  than 
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obstruction  of  the  ductus  communis.  The  duct  may  be  obliterated 
except  at  the  point  of  lodgment  of  the  calculus.  The  result  of  obstruc- 
tion is  distention  of  the  gall-bladder  and  replacement  of  its  contents  with 
a  mucous  or  purulent  secretion.  Fluid  drawn  from  the  gall-bladder  is 
neutral  or  alkaline  in  reaction.  The  degree  of  distention  may  be  enor- 
mous, in  fact  the  distended  gall-bladder  has  been  mistaken  for  ovarian 
and  other  forms  of  abdominal  tumor.  It  has  a  peculiar  pear-shaped,  or 
gourd-like  outline  which  can  be  easily  discovered  by  palpation  in  thin 
individuals.  Jaundice  is  not  present  unless  some  further  aflfection  of  the 
bile-ducts  or  liver  exists.  The  aspirator  may  assist  in  the  formation  of 
a  diagnosis,  large  quantities  of  fluid  sometimes  being  withdrawn. 

If  suppurative  inflammation  develops  (cholecystitis,  empysema  of 
the  gall-bladder)  the  enlargement  is  often  very  great,  and  the  contents 
of  the  sac  are  purulent.  Perforation  in  this  variety  as  well  as  abscess 
external  to  the  gall-bladder  is  not  uncommon.  With  progress  toward 
recovery  the  walls  of  the  gall-bladder  may  undergo  calcification,  being 
converted  into  a  thick  bone-like  body,  or  the  gall-bladder  may  atrophy 
into  a  small  knot  of  fibrous  tissue.  The  shrunken  and  thickened  blad- 
der may  l)e  found  closely  applied  to  a  large  calculus  or  a  number  of 
smaller  ones.  The  gall-bladder  has  been  found  with  diverticula  con- 
taining gall-stones. 

Diagnosis* — ^The  most  satisfactory  evidence  that  an  individual  is 
sufiering  from  cholelithiasis  is  the  discovery  of  gall-stones  in  the  fs&cal 
matter.  Persons  may,  however,  pass  masses  of  such  consistency  as  to 
break  up  readily  in  the  intestine  and  not  be  detected  by  ordinary 
methods ;  and,  again,  attacks  similar  to  biliary  colic  may  occur  even 
with  jaundice,  and  for  a  time  simulate  biliary  colic,  only  the  future 
progress  of  the  case  making  its  nature  clear.  Any  foreign  body  which 
may  obstruct  the  common  duct,  or  any  morbid  growth  external  to 
the  duct  may,  according  to  Sutton,  swell  at  times  or  change  position  so 
as  to  compress  the  duct  and  lead  to  symptoms  simulating  biliary  colic. 
The  method  adopted  by  the  writer  for  the  discovery  of  gall-stones  in  the 
stools  is  to  place  the  faeces  in  a  large  piece  of  cheese-cloth,  which  is  sus- 
pended from  the  spigot  of  a  hydrant,  the  cloth  being  closely  tied 
about  the  mouth  of  the  pipe  to  prevent  the  escape  of  any  of  the  con- 
tents except  that  portion  which  is  forced  through  the  cloth  by  the  flow- 
ing water. 

Biliary  colic  may  be  mistaken  for  gastralgia,  intestinal  colic,  neu- 
ralgia of  the  hepatic  subdivision  of  the  coeliac  plexus,  pleurodynia,  or 
pleurisy.  Careful  attention  to  the  history  of  the  case,  to  its  general 
features,  and  to  the  location  of  the  pain,  will  generally  allow  of  easy 
differentiation.  As  the  expulsion  of  calculi  is  not  invariably  painful, 
the  passage  or  impaction  of  a  calculus,  with  jaundice,  may  take  place, 
the  true  nature  of  the  case  not  being  understood.     Under  these  cir- 
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cumstances  a  history  of  previous  attacks  of  biliary  colic  is  of  great 
assistance. 

FtognOBis. — Death  may  occur  during  a  paroxysm,  but  this  is  ex- 
tremely rare.  It  most  frequently  occurs  as  the  result  of  failure  of  the 
weakened  organs  of  elderly  individuals,  especially  those  with  fatty 
degeneration  or  serious  valvular  disease  of  the  heart  It  has  occurred 
from  collapse  excited  by  rupture  of  the  duct,  or  from  a  consequent  peri- 
tonitis. Inability  to  discover  calculi  in  the  stools  after  an  attack  of 
biliary  colic  is  some  evidence  that  the  calculus  has  been  unable  to  escape 
and  may  therefore  excite  further  trouble,  but  it  must  be  remembered 
that  the  calculous  mass  may  disintegrate  in  the  intestine.  The  shape  of 
the  formation  should  be  noted,  as  the  presence  of  facets  indicates  the 
existence  of  others,  some  of  which  may  remain.  There  are  reports 
of  the  passage  of  hundreds  of  calculi  within  a  few  weeks.  Permanent 
obstruction  must  result  fatally,  but  even  with  full  evidence  of  obstruc- 
tion considerable  hope  of  relief  may  be  given  without  the  necessity  of 
resort  to  surgical  methods,  as  many  recoveries  after  three,  six  or  twelve 
months  of  obstruction  have  been  observed ;  recovery  even  after  two  and 
a  half  and  three  years  has  been  reported.  A  case,  coming  under  my 
own  observation,  recovered  after  about  one  year  of  impaction.  If  the 
duct  is  not  completely  obstructed,  the  damage  to  the  biliary  system  and 
the  general  poisoning  with  bile  and  consequent  impairment  of  nutri- 
tion are,  of  course,  less.  In  impaction  of  calculi  it  is  also  interesting  to 
know  that  the  attack  of  biliary  colic  may  cease  and  the  jaundice  disap- 
pear without  discharge  of  the  concretion,  the  same  body  becoming 
repeatedly  engaged,  with  the  result  of  many  attacks  of  colic  before  the 
extrusion  of  the  offending  stone. 

Treatment. —As  the  first  notice  to  the  patient  of  the  presence  of 
gall-stones  is  usually  the  occurrence  of  an  attack  of  biliary  colic,  it  is 
appropriate  to  first  consider  the  treatment  of  these  paroxysms.  My  own 
experience  agrees  with  that  of  most  observers,  viz.,  that  homoeopathic 
remedies  are  not  adapted  to  the  relief  of  pain  which  is  purely  the  result 
of  mechanical  violence  to  a  tender  part.  Belladonna^  nuz  vomica^  calcarea 
carbonica^  and  other  remedies  which  have  been  lauded  in  the  treatment  of 
biliary  colic  have  failed  in  my  hands  to  exert  the  influence  claimed  for 
them,  and  cannot  therefore  be  recommended.  I  cannot  understand  the 
statement  of  Hughes  that  cakarea  carbonica  has  never  failed  him,  for 
this  agent  quite  regularly  fails  to  relieve  the  pain  attendant  upon  the 
passage  of  American  gall-stones.  Opiates  may  often  be  avoided  if  vari- 
ous of  the  simpler  palliative  measures  are  persisted  in,  viz.,  hot  fomenta- 
tions to  the  liver  region,  the  taking  of  large  draughts  of  hot  water  into 
the  stomach,  the  use  of  large  intestinal  injections  of  hot  water,  and  the 
hot  bath.  If  these  do  not  afford  sufficient  relief,  chloroform  may  be 
inhaled.     It  usually  requires  but  very  little  of  this  agent  to  keep  the 
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patient  comfortable.  Hypodermatic  injections  of  morphine  in  doaes  of 
one-eighth  to  one-third  of  a  grain  are  more  generally  employed  than 
chloroform,  probably  because  this  method  gives  relief  and  greatly  lessens 
the  time  lost  by  the  attending  physician.  Care  is  necessary  in  the  use 
of  morphine,  for,  under  the  stimulus  of  the  pain,  the  system  tolerates 
large  doses,  such  toleration  quickly  disappearing  with  the  escape  of  the 
calculus.  There  should  never  be  any  hesitation  as  to  the  use  of  one  of 
these  effective  agents  for  the  relief  of  the  suffering,  which  is  of  a  most 
intense  character. 

Prout  claimed  great  relief  from  large  draughts  of  carbonate  of  soda 
in  hot  water,  continuing  its  use  even  if  the  earlier  quantities  taken 
were  rejected.  Olive  oil,  chloroform,  and  other  substances  supposed  by 
some  to  have  this  specific  influence,  are  useless.  Attempts  to  dislodge 
gall-stones  by  means  of  manipulation  of  the  region  are  unwise,  even 
dangerous. 

As  soon  as  the  paroxysm  of  pain  has  subsided  a  careful  investiga- 
tion into  the  general  health  of  the  patient  should  be  made,  avoiding  the 
common  error  of  limiting  attention  to  the  liver  and  digestive  apparatus  on 
account  of  their  pre-eminent  importance.  The  necessity  for  this  is  illus- 
trated by  the  cessation  of  attacks  of  biliary  colic  after  improvement  in 
chronic  obstructive  heart  or  lung  disease.  The  matter  of  first  import- 
ance is  a  regulation  of  the  diet,  the  simple  lessening  of  the  amount  of 
sugar,  starch  and  fat  used,  being  often  followed  by  improvement.  In 
troublesome  cases  it  is  best  for  a  time  to  eliminate  as  perfectly  as  possi- 
ble these  articles  from  the  dietary.  Malt  liquors  and,  as  a  rule,  all  alco- 
holics should  be  prohibited.  If  the  patient's  condition  permits,  an  open- 
air  life  should  be  followed,  with  as  much  exercise  as  is  well  endured,  a 
free  supply  of  oxygen  being  most  important.  Good  results  follow  a  tem- 
porary residence  at  some  alkaline  mineral  spring.  In  this  country  Sara- 
toga, Bedford,  and  White  Sulphur  Springs  are  advisable,  and  abroad,  Carls- 
bad, Vichy,  Marienbad,  Ems,  Vals  and  Kissingen.  Undoubtedly  the  free 
use  of  water,  coupled  with  an  out-door  life,  is  more  important«than  any 
particular  spring.  I  am  in  the  habit  of  ordering  one  to  three  drachms  of  the 
Carlsbad  Sprudel  salt,  dissolved  in  one  quart  of  water,  this  amount  to  be 
taken  in  each  twenty-four  hours  in  addition  to  other  fluids.  This  treat- 
ment probably  increases  the  fluidity  of  the  bile  and  favors  activity  of  the 
bowels,  thus  tending  to  overcome  obstruction.  Remedies  are  of  decided 
value,  but  it  is  impossible  to  enumerate  certain  ones  having  a  known 
specific  relationship  to  the  formation  of  gall-stones,  but  rather  to  hepatic 
and  digestive  disorders  underlying  biliary  lithiasis.  Inflammatory 
change  in  the  bile-ducts  has  been  shown  to  be  an  important  factor  and 
is  also  under  the  control  of  remedies.  Most  important  is  cinehonay  the 
clinical  value  of  which  was  pointed  out  many  years  ago  by  Thayer,  of 
Boston,  whose  observations  have  been  abundantly  corroborated.    Nux 
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vomica  is  also  extensively  prescribed  on  its  well-known  indications.  The 
writer  has  had  better  results  from  dJididonium  in  the  lower  dilutions. 
Calcarea  carbonica  has  appeared  valuable  in  women  tending  to  obesity, 
with  profuse  menstruation  and  a  disposition  to  local  sweats.  Sulphur 
and  lycopodium  are  prescribed  upon  the  general  symptoms  of  these 
medicines. 

PodophyllumyCarduuB  marianuB^chionanth\jL8,  colocynth  and  laurocerasus 
have  pathogenetic  or  clinical  evidence  suggestive  of  their  value. 

If  attacks  of  biliary  colic  are  frequently  repeated  and  attended  by 
serious  symptoms,  if  evidences  of  obstruction  of  the  common  duct  or  of 
persistent  distention  of  the  gall-bladder  are  present,  attended  by  pain 
and  fever,  the  question  of  surgical  interference  arises.  If  distended,  the 
gall-bladder  may  be  aspirated,  which  proceeding  furnishes  considerable 
relief  and  information.  Sims  proposed  cholecystotomy,  an  operation 
which  has  been  very  successful,  especially  in  the  hands  of  Mr.  Lawson 
Tait  Cholecystectomy  (extirpation  of  the  gall-bladder)  has  been  suc- 
cessfully performed,  also  exploration  of  the  common  duct,  with  removal 
of  calculi,  which  is,  however,  an  operation  attended  by  much  diflSculty. 

Accumulation  of  calculous  material  may  take  place  in  the  intestine 
with  resulting  obstruction  demanding  surgical  measures. 

SUPPURATIVE  PYLEPHLEBITIS. 

Etiology. — Suppurative  inflammation  of  the  portal  vein  is  very 
rarely  a  primary  affection,  but  is  secondary  to  some  lesion,  usually  a  sup- 
purative one,  involving  the  parts  associated  with  the  portal  vein.  It  is 
therefore  a  sequence  of  inflammation  and  ulceration  of  the  gastro- 
intestinal tract,  especially  of  appendicitis,  dysentery,  typhoid  fever, 
ulceration  of  the  stomach,  abscess  of  the  spleen  or  pancreas,  inflamed 
haemorrhoids,  etc.  Rare  cases  have  been  reported  as  due  to  a  perforation 
of  the  portal  vein  by  foreign  bodies  which  have  been  swallowed.  In 
the  infant  it  may  develop  soon  after  birth  from  an  inflamed  umbilicus. 
A  few  cases  are  excited  by  changes  within  the  liver.  Irritation  of  the 
gall-ducts  by  calculi  or  retained  bile,  or  both,  is  a  common  intrahepatic 
cause.  Under  these  circumstances  the  intrahepatic  branches  may  be 
extensively  involved.  Chronic  inflammatory  affections,  abscess  and 
hydatids,  have  all  been  known  to  excite  it. 

Anatomical  Peculiarities.— The  extent  of  the  process  may  vary 
from  an  involvement  of  a  limited  portion  of  one  of  the  larger  ducts,  or 
a  group  of  vessels  within  the  liver,  to  a  large  portion  of  the  portal 
system  of  vessels.  The  progress  may  be  by  continuity,  or  diseased  and 
normal  sections  may  alternate.  The  inflammation  is  excited  by  infec- 
tious particles  which  become  detached  and  are  washed  on  by  the  current 
until  arrested,  which  takes  place  upon  the  surface  of  the  larger  vessels,  or 
within  the  minute  hepatic  branches.    The  interior  may  be   ulcerated 
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and  the  middle  and  outer  coats  thickened  and  Infiltrated  with  pas.  The 
contents  are  puriform  and  of  a  grayish  or  yellowish-red  color.  Exten- 
sion of  the  inflammation  to  the  parenchyma  may  eventuate  in  multiple 
foci  of  suppuration.  Upon  section  of  the  liver  multitudes  of  suppura- 
tive points  may  be  visible.  The  liver  is  generally  enlarged,  also  the 
spleen,  which  sometimes  contains  an  abscess.  Should  the  vena  cava 
become  involved  or  pus  enter  it,  embolism  of  the  lungs  or  a  more 
general  distribution  of  the  emboli  may  take  place. 

Symptoms, — In  the  more  acute  cases  pain  is  usually  present  and  is 
referred  to  the  right  hypochondrium  and  to  the  epigastrium.  Extensive 
suppuration  of  the  portal  vein  has  been  observed,  however,  with  little  or  no 
pain.  Tenderness  may  be  marked.  Fever  is  a  prominent  feature,  and 
of  a  remitting  or  intermitting  type  and  attended  by  sweats.  Chills  may 
be  frequently  repeated.  The  fever  paroxysms  closely  resemble  those  due 
to  malarial  infection.  Whether  the  intermittent  fever  of  hepatic  disease 
is  due  to  a  special  ferment  produced  in  the  bile  passages  or  not  (Charoot) 
is  uncertain.  Jaundice  is  seldom  absent  and  may  be  present  in  a  highly 
developed  form.  The  absence  in  certain  cases  of  biliary  coloring  matter 
in  the  urine,  and  a  normal  amount  of  bile  in  the  faeces,  suggests  the 
hsematogenous  character  of  the  jaundice.  The  patient  loses  appetite, 
and  vomiting  and  diarrhoea  are  added  and  accelerate  the  general  failure. 
Less  frequently  hsemorrhages  into  the  cutaneous  surface  and  mucous 
membranes  occur,  and  are  indicative  of  rapid  deterioration  of  the  blood 
or  pysemic  conditions  referred  to  the  lungs,  joints  or  abdominal  cavity. 

The  duration  varies  from  four  or  five  days  to  two  or  three  weeks, 
and  in  the  more  protracted  form  life  may  be  continued  from  one  to  two 
months. 

Physical  examination  reveals  an  enlarged  liver,  but  not  of  high 
degree.  The  spleen  may  also  be  swollen  as  a  result  of  the  general  infec- 
tion or  from  abscess. 

Diagnosis. — ^The  resemblance  to  pyemia  has  been  indicated.  That 
to  abscess  of  the  liver  is  stronger,  but  in  abscess  of  the  liver  the 
Spleen  is  not  often  enlarged,  and  diarrhoea  is  absent.  In  abscess  dys- 
entery is  the  most  important  cause,  while  in  suppurative  pylephlebitis 
disease  of  the  appendix  is  more  important.  Malarial  affections  may  be 
distinguished  by  the  presence  of  the  hsematazoon  in  the  blood,  and  by 
the  influence  of  quinine. 

Ftognosis. — There  is  no  hope  to  offer  if  the  condition  is  sufficiently 
pronounced  to  permit  of  a  diagnosis. 

Treatment. — ^This  can  only  be  on  symptomatic  indications.  Refer- 
ence may  be  made  to  the  sections  upon  the  treatment  of  abscess  of  the 
liver,  pysemia,  etc.  If  appendical  disease  is  present  the  necessity  for 
surgical  measures  must  be  considered. 
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OHOLANQinS  AND  OHOLEOYSTETIS. 

Inflammations  of  the  biliary  ducts  and  of  the  gall-bladder  have 
received  considerable  attention  in  the  sections  devoted  to  catarrhal 
jaundice  and  cholelithiasis,  and  these  should  be  read  in  connection  with 
the  present  article. 

Etiology. — Inflammation  of  the  biliary  ducts  may  arise  by  exten- 
sion of  a  catarrhal  duodenitis  to  the  mucous  membrane  of  the  biliary 
tubes,  or  as  the  result  of  the  irritant  influence  of  biliary  caculi  or  other 
foreign  bodies  within  the  ducts  or  gall-bladder,  or  of  lesions  involving 
the  bile-ducts  from  without,  viz.,  cancer,  hepatitis,  and  other  affections, 
which,  by  obstructing  the  tubes  and  preventing  the  normal  outflow  of 
bile,  lead  to  its  stagnation  and  decomposition,  converting  it  into  an  irri- 
tating agent.  Obstruction  may  also  result  from  chronic  heart  or  lung 
diseases,  which  prevent  the  outflow  of  blood  from  the  liver,  the  distended 
bloodvessels  exerting  pressure  upon  the  bile-ducts,  and  interfering  with 
the  outflow  of  bile.  It  may  arise  by  extension  from  the  liver.  Various 
of  the  acute  infectious  diseases  have  apparently  been  the  exciting  cause 
in  rare  instances. 

Morbid  Anatomy. — The  type  of  inflammation  is  first  catarrhal, 
becoming  suppurative,  and  rarely  pseudo-membranous.  Any  portion  or 
all  of  the  biliary  tract  may  be  involved.  The  mucous  membrane  is 
injected,  ecchymotic,  and  presents  the  usual  appearance  of  catarrh,  or 
later,  may  be  in  a  state  of  ulceration  and  pigmentation.  Perforation  may 
take  place,  the  consequences  depending  upon  whether  or  not  adhesion  to 
neighboring  organs  has  taken  place.  It  is  not  uncommon  for  the 
hepatic  parenchyma  to  share  in  the  inflammatory  process  with  resulting 
abscess.  These  purulent  foci  may  be  large  or  small,  single  or  multiple. 
In  the  catarrhal  and '  suppurative  form  the  gall-bladder  may  be 
involved  equally  with  the  ducts,  and  distended  with  imprisoned  fluid. 

Symptoms.— Symptoms  may  be  entirely  absent,  particularly  in 
cases  supervening  upon  infectious  disease,  the  symptoms  of  the  primary 
affection  obscuring  those  related  to  the  liver.  Observations  by  Osier 
upon  catarrhal  cholangitis  associated  with  gall-stones,  indicate  that  it 
may  continue  for  several  years  without  suppuration,  attended  by  par- 
oxysms of  intermittent  fever,  jaundice,  and  gastric  irritability  increasing 
after  each  attack  of  biliary  colic.  Between  the  attacks  the  tempera- 
ture was  normal  and  there  was  no  progressive  failure  in  health.  In  the 
suppurative  variety  the  liver  and  gall-bladder  may  be  enlarged,  and 
chills  and  fever  associated  with  sweats,  jaundice,  and  gastric  irritation 
be  present. 

The  duration  is  from  a  few  days  in  the  acute  form  to  months  or 
years  in  the  catarrhal.    A  few  cases  have  recovered. 

Ftognosis. — This  is  unfavorable. 
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CANCER  OF  THE  GALL-DUCTS. 

The  gall-ducts  are  sometimes  the  seat  of  a  primary  carcinomatous 
development.  The  portion  most  frequently  attacked  is  the  mouth  of 
the  common  duct.  The  junction  of  the  common  and  cystic  ducts  may 
also  be  the  point  of  initial  lesion.  The  walls  are  thickened  by  the  newly 
developed  tissue  with  consequent  obstruction  and  jaundice  of  a  persis- 
tent and  profound  type.  Suppurative  action  (cholangitis)  may  be  asso- 
ciated and  excite  fever  and  other  symptoms  (seepage  755). 

Diagnosis. — Absence  of  a  history  of  biliary  colic  and  an  inability 
to  discover  any  change  in  the  liver  by  means  of  physical  examination 
suggests  that  a  case  of  rapidly  developing  and  intense  and  persistent 
jaundice  may  be  due  to  cancer  of  the  bile-ducts,  but  there  is  always 
uncertainty  as  to  the  diagnosis. 

Prognosis. — Death  soon  occurs  from  obstruction,  often  before  time 
has  elapsed  for  the  development  of  a  cachectic  appearance,  or  other 
lesions  indicative  of  the  cause. 

CANCER  OP  THE  GALL-BLADDER. 

Etiology  and  Morbid  Anatomy. — Primary  cancer  of  the  gall- 
bladder is  much  more  frequent  than  cancer  of  the  gall-ducts,  the  relative 
proportion  being  about  one  to  five  or  six.  Extension  from  the  liver  to 
the  gall-bladder  is  common.  Musser's  collection  indicates  that  most 
cases  occur  in  women  and  in  advanced  stages  of  life  (fifty  to  seventy- 
five  years).  All  varieties  of  cancer  are  observed.  No  form  predomi- 
nates largely.  Aside  from  the  presence  of  gall-stones  in  association  with 
most  cases,  no  special  etiological  feature  appears  to  be  prominent,  unless 
we  consider  the  dress  and  other  habits  of  women  as  accounting,  in  a 
measure,  for  the  predominance  of  this  affection  among  females.  Whether 
gall-stones  are  the  exciting  cause  of  cancer,  or  the  result  of  retention  of 
altered  bile,  is  uncertain,  perhaps  both  are  true.  The  occurrence  of  can- 
cer of  the  gall-bladder  so  much  more  frequently  in  women,  who  are 
more  subject  to  gall-stones,  is  suggestive. 

The  situation  of  the  lesion  is  most  frequently  at  the  mouth  of  the 
gall-bladder,  i.  c,  near  to  the  cystic  duct,  or  involving  it.  Jt  may  begin 
at  the  fundus.  The  entire  bladder  may  be  ultimately  involved,  its 
walls  much  thickened,  and  the  interior  in  a  state  of  inflammation ;  or, 
in  more  advanced  stages,  ulcerated  or  lined  with  excrescences.  The 
density  of  the  bladder- wall  will  depend  upon  the  form  of  cancer  present, 
being  soft  in  the  encephaloid  variety,  and  firmer  and  fibrous  in  scir- 
rhus.  The  size  is  usually  increased,  often  enormously  so.  In  rare 
cases,  the  gall-bladder  is  reduced  in  size.  It  contains  a  bile-stained 
fluid,  which  is  more  or  less  purulent  in  character,  and  in  many  cases 
gall-stones,  less  frequently  detached  portions  of  the  growth.      Adhe- 
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sions  may  form  with  adjacent  organs.  Destructive  changes  sometimes 
lead  to  rupture,  which  may  take  place  into  the  peritoneal  cavity  or  ad- 
jacent organs,  especially  the  colon,  stomach,  or  duodenum.  If  the 
growth  is  primary,  extension  to  the  liver  or  to  neighboring  organs  takes 
place.  The  liver  involvement  may  be  much  more  extensive  than  that  of 
the  gall-bladder.  The  gall-ducts  may  be  involved  and  a  cholangitis  co- 
exist, or  the  extension  may  be  to  the  portal  lymphatics  or  to  the  portal 
fissure  with  involvement  of  the  capsule  of  Glisson,  or  it  may  penetrate 
the  portal  vein  and  lead  to  disseminated  growths.  The  duration  is  about 
the  same  as  that  of  cancer  of  the  liver. 

Symptoms. — The  most  important  symptoms  are  progressive  loss  of 
flesh  and  in  many  cases  the  development  of  a  cachexia,  the  latter  being 
about  as  often  absent  as  present  however;  also  jaundice,  which  may  develop 
rapidly  if  the  duct  is  involved,  but  which  does  not  appear  as  a  rule  until 
late.  Tenderness,  pain,  and  gastro-intestinal  symptoms  are  usually  pres- 
ent.   The  pain  may  be  paroxysmal  in  character. 

A  tumor  which  is  smooth  or  irregular  and  which  may  fluctuate  or 
give  a  sense  of  resistance,  is  usually  found  in  the  situation  of  the  gall- 
bladder. Aspiration  of  this  tumor  results  ip  the  finding  of  a  fluid  of 
the  character  already  described. 

Diagnosis. — The  location  and  character  of  the  tumor,  its  rapid 
growth,  the  jaundice,  tenderness,  pain,  and  attacks  of  gall-stone  colic, 
which  are  often  not  followed  by  much  relief,  advanced  age,  and  the 
female  sex,  constitute  a  combination  of  symptoms  and  physical  signs 
which  are  suggestive  of  cancer  of  the  gall-bladder. 

Prognosis. — Death  is  inevitable,  the  disease  usually  terminating 
within  a  few  months  of  its  detection. 

Treatment. — ^This  is  of  little  avail  and  only  affords  relief  of  symp- 
toms. Surgical  measures  are  more  promising,  extirpation  of  the  part  in 
the  early  stage  having  been  recommended,  but  it  is  difficult  to  make  a 
diagnosis  sufficiently  early  to  warrant  operative  interference.  Careful 
treatment  of  calculous  troubles  may  do  much  to  prevent  the  development 
of  malignant  disease. 

ADHESIVE  PYLEPHLEBITIS. 

Obstruction  of  the  portal  vein  is  due  to  various  causes,  most  of 
which  eventuate  in  thrombosis.  Probably  the  most  important  factors 
are  compression  of  the  vein,  which  may  occur  in  the  course  of  various  dis- 
orders of  the  liver,  especially  cirrhosis  and  malignant  disease,  and 
inflammatory  matter  developed  during  peritonitis.  The  pressure  of 
abscesses,  dilated  bile-ducts,  swollen  glands  of  the  hilus  and  abdominal 
tumors  have  also  been  observed  to  cause  thrombosis.  Retardation  of  the 
portal  current  favors  coagulation,  particularly  if  the  epithelial  cells  of 
the  vessel  have  undergone  degeneration.  It  is  probable  that  changes  in 
the  tunica  intima  are  essential  to  the  development  of  a  thrombus. 
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Morbid  Anatomy. — Any  portion  of  the  portal  tree  may  be  throm- 
bosed. The  thrombosis  may  be  complete  or  partial,  if  the  latter,  the 
lumen  of  the  vessel  is  narrowed  by  an  annular  blood-clot  which  adheres 
to  the  vessel  wall,  but  permits  of  the  passage  of  blood.  The  older  the 
clot  the  lighter  in  color  and  the  firmer  in  texture  it  becomes.  Fresh 
clots  are  of  a  reddish  or  brownish  color.  The  vessel  wall  undergoes 
degenerative  changes,  especially  fatty,  fibrous  and  calcareous.  If  organi- 
zation occurs,  which  is  occasionally  the  case,  the  vessel  is  transformed 
into  a  fibrous  cord. 

Symptomatology. — The  symptoms  depend  upon  the  location  and 
extent  of  the  thrombosis.  If  limited  portions  of  the  hepatic  vessels  are 
involved  there  may  be  no  manifest  symptoms.  If  the  obstruction  is 
extensive  or  involves  the  main  trunk,  symptoms  will  appear,  the  most 
important  of  which  is  ascites.  If  the  obstruction  is  complete  the  fluid 
reaccumulates  rapidly  after  its  withdrawal.  Gastric  symptoms,  such 
as  nausea  and  vomiting,  are  prominent,  and  hsBmorrhage  may  occur 
from  any  portion  of  the  gastro-intestinal  tract  in  grave  cases.  The 
abdominal  veins  are  distended.  Jaundice  very  seldom  develops.  There 
is  gradual  loss  of  flesh  ani^  strength. 

BiagnoBiB. — Obstruction  of  the  portal  vein  is  attended  by  symptoms 
which  strongly  simulate  cirrhosis;  in  truth,  the  two  are  sometimes  asso- 
ciated. The  most  imp6rtant  differential  points  are  a  history  of  alco- 
holism and  the  presence  of  a  small,  perhaps  nodular  liver,  in  cirrhosis. 
The  rapid  accumulation  of  the  ascitic  fluid  after  paracentesis  in  portal 
obstruction  has  been  referred  to. 

Prognosis. — This  is  in  the  highest  degree  unfavorable. 

Treatment. — The  general  special  treatment  advised  for  cirrhosis  of 
the  liver  is  applicable  to  portal  thrombosis.  I  know  of  no  experiences 
furnishing  reliable  indications  for  remedies  to  be  used  in  this  condition. 
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GENERAL  CONSIDERATIONS  RELATING  TO 
DISEASES  OF  THE  PANCREAS. 

Position  and  Structure  of  the  Pancreas.— The  pancreas  is  situated 
in  the  upper  portion  of  the  abdominal  cavity  in  the  epigastric  and  hypo- 
chondriac regions,  and  closely  applied  to  the  posterior  abdominal  wall.  It 
is  a  large  gland,  oblong  in  shape,  extremely  broad  at  its  right  extremity, 
tapering  to  its  left  extremity,  and  presents  a  sharp  bend  towards  its  large 
end,  the  latter  being  known  as  the  head.  The  main  portion  of  the  gland 
is  called  the  body.  The  head  is  in  direct  relation  with  the  concavity  of 
the  duodenum.  Behind  and  between  these  structures  (the  duodenum  and 
the  head  of  the  pancreas)  is  situated  the  common  bile-duct.  The  entire 
gland  measures  from  six  to  eight  inches  in  length  and  half  an  inch  to  an 
inch  in  thickness.    Its  weight  ranges  from  two  to  six  ounces. 

The  general  structure  of  the  pancreas  is  that  of  the  salivary  glands. 
It  consists  of  numerous  glandular  structures,  which  empty  into  a  main 
central  duct,  which  traverses  the  long  axis  of  the  organ.  This  duct  has 
an  average  diameter  of  one-eighth  of  an  inch,  becoming  larger  as  it 
emerges  and  finally  opens  into  the  duodenum  in  company  with  the 
ductus  communis  choledochus.  There  is  also  a  smaller  duct  which 
empties  into  the  duodenum  about  an  inch  above  the  main  duct. 

Physiology. — While  the  physiological  importance  of  the  pancreas 
is  fully  recognized,  it  cannot  be  said  that  the  functions  of  this  gland  are 
fully  understood.  That  its  secretion  plays  a  very  important  part  in  the 
functions  of  digestion  and  nutrition  is  well  known.  Notwithstanding 
this,  diseases  of  the  organ  are  very  rare ;  that  is,  if  we  base  this  state- 
ment upon  the  frequency  with  which  such  a  condition  is  diagnosed  dur- 
ing life  or  recognized  at  autopsies.  Possibly  this  opinion  will  undergo  a 
great  change  when  the  possibility  of  pancreatic  disease  is  borne  in  mind 
in  the  course  of  the  investigation  of  obscure  abdominal  afiections.  Inas- 
much as  the  discovery  of  a  disease  of  any  part  depends  upon  the  recog- 
nition of  perverted  function  of  that  part,  the  physiology  of  the  pancreas 
calls  for  some  consideration  at  this  time. 

The  secretion  of  the  pancreas  is  called  the  pancreatic  juice.  It  is  a 
thick,  transparent,  strongly  alkaline  fluid,  which  contains  three  ferments, 
the  most  important  of  which    is  pancreatin    or   trypsin.    It  has  the 
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property  of  changing  proteids  into  peptones,  it  emulsifies  fats,  and  con- 
verts starches  into  sugars.  It  is  interesting  to  note  that  pancreatic  secre- 
tion becomes  active  immediately  after  the  entrance  of  food  into  the 
stomach.  In  the  course  of  one  or  two  hours  the  secretion  lessens  consid- 
erably to  become  more  active  again  in  from  five  to  seven  hours  after 
eating,  i.  e.,  during  the  late  stages  of  digestion. 

Symptoms  Arising  from  Pancreatic  Bisease.— The  symptoms 
produced  by  disease  of  the  pancreas  are  usually,  as  already  intimated,  of 
an  indefinite  character.  They  may  be  epitomized  as  consisting  of  various 
morbid  sensations,  evidences  of  disturbed  function  and  perverted  nutri- 
tion, the  mechanical  efifects  of  the  pancreatic  lesion  on  contiguous  struc- 
tures, and  the  physical  signs. 

(a)  Morbid  Sensations.  These  include  a  variety  of  subjective  symp- 
toms which  may  conveniently  be  referred  to  as  sensations  and  pain. 
Owing,  however,  to  the  position  of  the  pancreas  and  its  close  relations  to 
other  important  viscera  these  can  never  be  characteristic.  In  many 
cases  they  are  entirely  absent,  even  in  the  presence  of  grave  lesions. 
They  are  situated  in  the  epigastrium,  and  give  the  impression  of  a  deep 
origin.  Whether  they  are  resident  in  the  gland  itself  or  depend  upon 
the  efifects  of  disease  on  neighboring  structures  is  unknown.  The  morbid 
sensations  consist  of  a  sense  of  discomfort  or  oppression,  which  may  be 
increased  to  actual  pain  on  the  application  of  deep  pressure.  Sometimes 
the  efifects  of  the  lesion  on  the  peritoneum  and  overlying  structures  are 
plainly  evident  Under  such  circumstances  the  discomfort  and  tender- 
ness may  be  superficial.  They  vary  necessarily  with  the  character  of 
the  disease  process.  Thus,  in  the  case  of  a  large  tumor,  it  is  easy  to 
understand  the  possibility  of  a  sense  of  dragging  or  weight. 

As  to  pain,  Roberts  speaks  of  one  due  to  implication  of  the  solar 
plexus  as  the  most  important.  It  may  be  of  a  most  severe,  agonizing 
character  and  radiate  in  every  direction.  It  may  be  attended  with  anx- 
iety, restlessness,  faintness  and  even  collapse. 

(6)  Disturbed  Function.  Disturbance  of  function  presupposes  dis- 
turbance of  secretion.  The  latter  may  be  abnormal  as  to  quality,  also  in 
the  direction  of  quantity,  which  may  be  increased  or  decreased.  From  a 
clinical  standpoint,  however,  we  have  not  the  data  by  which  such  abnor- 
mal conditions  are  recognizable.  To  increased  pancreatic  secretion  have 
been  attributed  certain  cases  of  pyrosis  and  diarrhoea,  the  stools  in  the 
latter  case  consisting  of  a  slimy  or  viscid  fluid.  Such  a  relation  of  cause 
and  efifect  lacks  confirmation.  Deficient  quantity  and  quality  of  the 
pancreatic  juice  must  necessarily  result  in  practically  identical  symp- 
toms, namely,  those  of  deficient  pancreatic  digestion.  Of  these,  the  one 
that  has  attracted  the  most  attention,  and  also  the  one  to  which  great 
importance  has  been  attached,  is  fatty  stools. 

The  recognition  of  this  symptom  is  by  no  means  of  recent  date,  it 


Digitized  by 


Google 


DISEASES  OF  THE  PANCREAS  761 

having  been  described  by  EUiotson,  as  far  back  as  1833.  The  fat  may 
<appear  as  solid  masses,  white  or  yellow  in  color.  Sometimes  it  is  liquid 
At  the  temperature  of  the  body,  becoming  solid  when  cooled  after  ejec- 
tion. In  favor  of  their  diagnostic  value  may  be  adduced  the  fact  that 
they  are  sometimes  present  when  the  pancreas  is  at  fault.  On  the  other 
hand,  they  may  be  present  when  the  pancreas  is  absolutely  normaL 
Thus  they  have  appeared  after  the  ingestion  of  an  unusual  quantity  of 
food  rich  in  fats  and  nn  the  course  of  a  variety  of  hepatic  disorders.  It 
is  not  proper,  therefore,  to  regard  this  symptom  as  strong  presumptive 
-evidence  of  pancreatic  disease  until  the  diet  of  the  patient  has  been 
interrogated  and  found  proper,  and  it  has  been  proven  that  disease  of 
other  organs  more  accessible  to  examination  can  be  excluded. 

Fatty  stools  have  been  particularly  well  marked  in  those  cases  of 
pancreatic  disease  in  which  the  liver  also  was  involved,  that  is,  in  those 
oases  of  the  latter  in  which  the  entrance  of  bile  into  the  intestinal  tract 
was  interfered  with. 

The  quantity  of  fat  in  the  stools  has  sometimes  been  observed  to  be 
far  in  excess  of  that  taken  with  the  food,  a  phenomenon  which  has 
been  explained  by  the  assumption  that  it  has  been  derived  from  the 
absorption  of  fat  in  the  general  system  in  connection  with  the  emacia- 
tion so  often  attending  pancreatic  disease. 

Walker  has  called  attention  to  clay-colored  stools  as  significant 
of  pancreatic  disorder.  In  the  cases  reported  by  him  the  stools  were 
very  foBtid,  and  there  were  no  phenomena  suggestive  of  liver  trouble. 
He  argued  that  the  coloring  matter  of  the  fsBces  '^  depends  on  the 
mutual  reaction  of  the  bile  and  pancreatic  fluid  under  the  influences 
met  with  in  the  intestinal  tract."  This  being  the  case  the  presence  of 
the  latter  is  essential  to  the  normal  color  of  the  fseces.  This  observer 
therefore  assumed  that  clay-colored  stools,  in  the  absence  of  signs  and 
symptoms  of  liver  disease,  is  a  valuable  diagnostic  symptom  of  disease 
of  the  pancreas. 

Attention  has  been  directed  to  the  presence  of  muscle  fibres  in  the 
stools  after  the  ingestion  of  meat  in  cases  of  pancreatic  disease.  Von 
Mering  and  Minkowski  observed  this  symptom  in  a  case  in  which  the 
pancreas  had  been  extirpated.  The  general  impression  favors  the  idea 
that  this  symptom  is  unreliable. 

Disturbed  nutrition  is  a  characteristic  phenomenon  of  some  cases 
of  pancreatic  disease.  The  emaciation  which  sometimes  appears  under 
these  circumstances  is  truly  remarkable.  It  is  usually  attended  by  a 
proportional  degree  of  debility  and  ansemia.  The  cause  of  this  condi- 
tion has  not  yet  been  determined.  It  cannot  be  due  to  want  of  pancreatic 
juice,  for  in  many  of  these  cases  starches,  fats  and  proteids  are  digested 
and  absorbed  through  the  agency  of  other  organs.  Vaughan  Harley 
has  attributed  it  to  "  non-assimilation  consequent  upon  a  form  of  auto- 
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intoxication  arising  from  the  substances  normally  secreted  by  the 
pancreas  being  retained  in  the  organism,  and  there  forming  leucomaines, 
whose  toxic  effects  lead  to  tissue  waste  and  muscular  weakness."  The 
disturbed  nutrition  may,  in '  many  cases,  be  attributed  in  a  measure  to 
the  associated  disease  of  other  viscera. 

Very  interesting  are  urinary  changes  observed  in  some  cases  of  pan- 
creatic disease.  Glycosuria,  though  known  for  nearly  a  century  as  au 
occasional  concomitant  of  disease  of  the  pancreas,  has  only  recently 
afforded  a  subject  for  an  interesting  discussion.  Clinically  it  has  been 
shown  that  diabetes  may  result  from  disease  of  this  organ,  just  as  the 
latter  may  become  involved  secondarily  to  the  diabetes.  Experiment- 
ally, removal  of  the  pancreas  from  dogs  has  produced  glycosuria, 
polyuria,  polydipsia,  polyphagia,  emaciation,  and  prostration.  It  has 
also  been  shown  that  partial  removal  of  the  pancreas  is  not  followed  by 
diabetes,  even  when  the  portion  of  the  gland  remaining  is  but  one- 
eighth  of  the  normal.  Nor  does  it  occur  in  cases  in  which  the  pancre- 
atic duct  has  been  ligated,  or  until  atrophy  of  the  gland  has  taken 
place.  The  relation  of  the  pancreas  to  glycosuria  has  been  denied  by 
Tilden,  who  claimed  that  the  above-mentioned  results  were  obtained 
by  the  injury  of  important  structures  during  the  operation  for  extirpa- 
tion of  the  gland. 

A  diminution  in  the  quantity  of  indican  in  the  urine  has  some 
slight  diagnostic  value.  Pisenti  explains  that  the  pancreatic  juice 
changes  proteids  into  peptones,  and  these  into  leucin  and  tyrosin,  from 
which  indican  is  derived.  If  now  the  pancreatic  juice  is  deficient  the 
quantity  of  indican  in  the  urine  should  be  below  the  normal.  In  quite 
a  variety  of  intestinal  affections  it  is  increased;  and  this  is  true  of 
tumors  of  the  stomach  and  intestines.  The  indican  test  may,  therefore, 
be  employed  in  the  case  of  doubtful  tumors  in  the  upper  abdominal 
regions. 

Nencki  has  suggested  the  administration  of  salol  for  diagnostic  pur- 
poses. This  substance,  when  it  enters  the  bowel,  is  decomposed  into 
salicylic  acid  and  phenol  by  the  action  of  the  pancreatic  juice.  It  is 
shortly  eliminated  by  the  urine,  in  which  it  may  be  detected  by  the 
ferric  chloride  test  already  given  in  the  section  on  diseases  of  the  stomach 
(page  542). 

The  presence  of  fat  in  the  urine  has  been  attributed  to  pancreatic 
disease.     It  is,  however,  a  very  rare  symptom. 

(c)  Mechanical  Effects  op  the  Pancreatic  Disease  on  Neioh- 
BORiNG  Organs  and  Structures.  The  short  anatomical  sketch  of  the 
pancreas  introducing  this  article  shows  that  any  great  enlargement  of 
the  head  of  the  organ  may  obstruct  the  common  bile-duct  and  so  origi- 
nate jaundice.  Its  relations  to  the  stomach  and  duodenum  also  show 
that  pyloric  or  duodenal  obstruction  may  also  result  from  pressure  of 
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pancreatic  tumors.  When  the  latter  break  down  the  product  may 
enter  either  organ,  with  resulting  hsematemesis. 

Just  as  the  pancreas  may  obstruct  the  bile-duct,  so  may  it  compress 
important  branches  of  the  portal  system  of  veins,  even  the  vena  porta 
itself.  Thus  it  may  cause  £iscites.  From  pressure  on  the  vena  cava  it 
may  cause  marked  oedema.  Pressure  on  the  abdominal  aorta  has  caused 
aneurism  of  that  vessel  in  some  cases,  and  a  condition  simulating 
aneurism  in  others. 

(d)  Physical  Signs.  The  physical  examination  of  the  pancreas  is 
a  very  difficult  matter.  Palpation  is  the  only  possible  method  of  inves- 
tigation. In  health  the  organ  is  entirely  out  of  reach,  and  in  the  major- 
ity of  cases  of  disease  the  changes  present  do  not  make  physical  exami- 
nations very  valuable.  In  carrying  out  the  manipulations  it  is  necessary 
to  have  the  colon  and  stomach  thoroughly  emptied  in  order  to  secure  the 
best  possible  results.  The  abdominal  walls  must  be  thoroughly  relaxed. 
The  best  position  is  one  with  the  patient  on  his  elbows  and  knees.  Pal- 
pation should  be  performed  not  only  deeply  in  the  episgastric  region, 
but  also  in  both  hypochondria. 

PANCREATIC  H^IMORRHAGE. 

Etiology  and  Pathology. — The  causes  leading  up  to  pancreatic 
hsemorrhage  are  practically  unknown.  They  are  at  least  unrecognizable 
during  life.  Friedreich  taught  that  it  resulted  mostly  from  passive 
hypersemia  due  to  organic  disease  in  the  heart,  lungs  and  liver,  and  was 
associated  with  chronic  inflammatory  changes  in  the  organ.  Constitu- 
tional agencies  are  certainly  at  work  in  some  cases,  for  there  may  be 
hsemorrhagic  extravasations  discoverable  in  other  organs,  e,  g,^  in  the 
lungs.  The  suggestion  that  the  trouble  is  due  to  the  action  of  the  pan- 
creatic juice  on  the  tissues  does  not  seem  worthy  of  serious  consideration. 
It  is  not  improbable  that  some  cases  are  the  result  of  traumatism,  although 
such  a  history  is  wanting  in  those  thus  far  reported.  The  comparative 
youth  of  the  patients  is  worthy  of  comment.  While  many  of  the  cases 
are  persons  in  middle  life,  a  goodly  percentage  is  noted  among  young 
adults  in  their  prime. 

Pathology  and  Morbid  Anatomy. — In  the  majority  of  cases  the 
hsemorrhage  is  diffuse,  the  entire  pancreas  being  infiltrated.  It  presents 
a  dark  red  or  violet  color,  its  meshes  of  interstitial  tissue  being  filled 
with  fresh  or  altered  blood.  In  some  cases  the  hsemorrhage  extends  into 
the  retroperitoneal  connective  tissue.  In  others  it  is  continued  into  the 
omentum,  mesentery,  and  the  kidneys.  While  the  pancreas  may  be 
perfectly  normal  in  structure,  in  the  majority  of  cases  microscopic  inves- 
tigation has  disclosed  a  fatty  degeneration. 

Symptomatology. — The  onset  of  the  symptoms  of  pancreatic 
haemorrhage  is  sudden  and  characterized  by  the  appearance  of  agoniz- 
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ing  pain  referred  to  the  epigastrium  and  extending  to  the  lower  portion 
of  the  chest  and  over  the  abdomen.  It  rapidly  increases  in  severity  and 
is  seen  associated  with  nausea  and  vomiting.  The  usual  manifestations 
of  internal  hsBmorrhage,  viz.,  restlessness,  pallor,  coldness  of  the  surface, 
weak  rapid  pulse,  subnormal  temperature  and  collapse,  appear.  There  is 
usually  more  or  less  tenderness  to  pressure  over  the  seat  of  pain.  Tym- 
panites is  sometimes  a  prominent  symptom. 

Biagnosis. — The  above  description  of  the  clinical  phenomena 
attending  pancreatic  hsemorrhage. 

PrognOBiB. — This  is  absolutely  unfavorable,  death  taking  place 
within  a  very  few  hours  after  the  accident  in  nearly  all  cases.  The  sud- 
denness of  death  has  been  a  subject  of  considerable  speculation.  It 
very  rarely  happens  that  the  quantity  of  blood  lost  is  sufficient  to 
account  for  this  result.  Zenker  attributed  the  collapse  to  a  reflex  paral- 
ysis of  the  heart  arising  from  irritation  of  the  solar  plexus,  in  which 
view  he  has  the  support  of  Osier.  In  certain  mild  cases  recovery  un- 
doubtedly does  occur,  but  under  these  circumstances  the  effused  blood 
is  liable  to  set  up  an  inflammatory  condition  which  produces  symptoms 
for  a  long  or  short  period.  Sometimes  a  circumscribed  peritonitis  is 
developed. 

Treatment. — No  specific  treatment  can  be  formulated.  Each  case 
must  be  considered  on  its  merits,  and  measures  for  the  relief  of  suffering 
applied.  Recovery  being  practically  out  of  the  question,  palliative 
measures  are  generally  of  the  most  importance. 

ACUTE  PANCREATITIS. 

Like  all  forms  of  diseases  of  the  pancreas,  inflammation  of  that 
organ  is  a  very  rare  disease ;  and  yet  if  we  are  to  judge  from  the  experi- 
ence of  Fitz,  it  occurs  with  greater  frequency  than  is  recognized.  That 
physician  has  twice  diagnosed  the  disease  during  life,  and  confirmed  his 
opinion  at  the  autopsies.  He-  has  also  observed  three  other  cases,  post- 
mortem. If,  then,  a  physician  conversant  with  and  on  the  alert  for  cases 
of  pancreatic  disease  should  have  this  experience,  it  is  not  unreasonable 
to  suppose  that  many  examples  of  pancreatitis  are  overlooked  by  those 
whose  studies  have  not  been  directed  to  this  subject 

The  classification  of  pancreatitis  into  varieties  as  at  present  adopted 
in  our  text-books  seems  to  tend  to  confusion,  inasmuch  as  it  does  not 
follow  the  system  adopted  in  differentiating  inflammations  of  other 
viscera.  Fitz,  to  whom  most  of  our  recent  knowledge  respecting  the 
disease  is  due,  recognizes  three  varieties,  which  he  denominates  hsemor- 
rhagic,  suppurative,  and  gangrenous  pancreatitis,  respectively.  Patho- 
logical findings  seem  to  indicate,  however,  that  there  is  one  process, 
namely,  inflammation ;  and  this  inflammation,  like  similar  processes  in 
other  tissues  and  organs,  may  proceed  to  suppuration  or  even  to  necrosis. 
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A  more  consistent  nomenclature,  therefore,  is  one  which  provides  for  a 
simple  inflammation,  abscess,  and  gangrene,  the  actual  condition  pres- 
ent in  each  case  depending  upon  the  extent  to  which  the  pathological 
process  goes. 

Parenchymatous  and  interstitial  varieties  of  pancreatitis  have  been 
recognized.  The  former  is  characterized  by  a  granular  degeneration  of 
the  organ,  and  occurs  during  the  course  of  infectious  diseases,  and  as  the 
result  of  the  influence  of  certain  mineral  poisons.  It  is  the  interstitial 
to  which  this  article  refers. 

Etiology. — Too  few  cases  of  pancreatitis  have  been  studied  to 
enable  us  to  arrive  at  any  definite  conclusions  respecting  the  etiology 
of  the  affection.  It  has  been  observed,  however,  that  a  very  large  major- 
ity of  the  cases  occur  in  men,  more  particularly  those  past  the  age  of 
forty  years.  Very  many  of  them  give  a  history  of  previous  good  health. 
Many  others  tell  of  numerous  attacks  of  indigestion  apparently  due  to 
gastric  or  gastro-duodenal  disease  and  characterized  by  colicky  pains, 
nausea,  vomiting,  flatulence  and  diarrhoea.  A  small  proportion  of 
the  patients,  estimated  at  about  16  per  cent,  give  a  history  of  addic- 
tion to  alcohol.  Traumatism  is  known  to  have  produced  pancreatitis 
in  a  few  instances.  This  cause  cannot  be  an  important  one,  how- 
ever, for  the  situation  of  the  pancreas  is  such  as  to  make  it  almost 
inaccessible  to  mechanical  violence  without  at  the  same  time  inflicting 
severe  injury  on  more  superficially  placed  viscera.  It  is  possible  that 
an  inflammation  in  the  duodenum  may  extend  along  the  pancreatic  duct 
and  produce  an  acute  pancreatitis. 

Pathology  and  Morbid  Anatomy.— The  classification  of  Fitz 
affords  a  convenient  basis  for  studying  the  pathological  changes  in  pan- 
creatitis. Patients  dying  during  the  early  stages  of  the  disease  display 
the  morbid  changes  incidental  to  acute  hsemorrhagic  pancreatitis.  The 
pancreas  is  greatly  enlarged,  its  thickness  in  some  cases  having  been 
compared  to  that  of  a  man's  arm.  This  enlargement  is  especially 
marked  in  the  head  of  the  organ.  As  a  rule  its  consistence  is  increased  ; 
occasionally  it  may  be  softened.  The  substance  of  the  organ  is  the  seat 
of  hsemorrhagic  extravasations.  These  are  displayed  on  the  surface  by 
mottlings  of  various  shades  of  red.  On  section  the  gland  is  seen  to  be 
bright  or  dark  red,  reddish-brown,  violet,  or  even  black,  which  may  be 
diffused  or  in  patches.  Sometimes  these  discolorations  are  relieved  by 
intermingling  of  normal  fat  deposits  or  foci  of  fat  necrosis.  The  pan- 
creatic duct  contains  a  bloody  ichorous  fluid;  its  branches  may  be 
plugged  with  coagula.  The  hsemorrhagic  extravasations  are  not  limited 
to  the  pancreas  in  all  cases.  They  may  extend  into  the  parapancreatic 
tissue,  the  mesentery,  the  meso-colon  and  the  omentum.  As  a  rule  the 
peritoneum  is  not  affected;  exceptionally  it  may  take  on  a  mild  inflam- 
mation. 
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Microscopically  the  interlobular  tissue  is  found  to  be  the  seat  of 
b»morrhagic  infiltration,  cellular  and  fibrino-cellular  exudations.  The 
lobules  themselves  are  likewise  affected,  though  to  a  much  less  d^ree, 
the  ducts  of  which  are  filled  with  indifiTerent  cells.  The  presence  of 
putrefactive  changes  at  the  end  of  the  third  day  is  displayed  by  the 
existence  of  numerous  bacteria;  but  it  is  not  known  as  yet  whether  these 
exist  prior  to  death  or  not. 

Cases  which  survive  the  acute  stage  may  go  on  to  suppuration.  The 
post-mortem  appearances  in  these  depend  in  great  measure  on  the  dura- 
tion of  the  disease  prior  to  the  making  of  the  observation.  In  those  in 
which  suppuration  has  but  recently  been  established,  innumerable  puru- 
lent foci  appear.  These  may  rupture  into  the  peritoneum  and  so  pro- 
duce a  fibrino-purulent  peritonitis,  especially  marked  in  the  upper  part 
of  the  abdomen.  As  a  rule,  cases  do  not  die  sufficiently  early  to  present 
these  appearances,  but  go  on  until  the  suppurative  foci  unite  and  one 
large  abscess  is  formed.  The  suppuration  may  even  extend  into  the 
surrounding  tissues,  and  burst  finally  into  the  stomach  or  duodenum. 

In  the  gangrenous  cases  the  necrotic  changes  begin  about  the  fourth 
day;  the  tip  of  the  organ  becomes  shreddy,  and  the  entire  pancreas 
becomes  transformed  into  a  dark  slate-colored  glistening  mass.  The 
course  of  the  disease  may  best  be  presented  in  Fitz's  own  words:  "  The 
adjacent  parts  may  be  infiltrated  with  a  discolored  purulent  fluid,  or  the 
coils  of  the  intestine  near  the  pancreas  may  be  united  by  recent  adhe- 
sions to  the  under  surface  of  the  diaphragm.  The  latter  may  show  a 
dirty  grayish-white,  shreddy  appearance,  and  its  thickened  substance 
may  contain  small  collections  of  dirty  gray  puriform  fluid,  the  residue 
itself  being  quite  shreddy. 

"  On  the  tenth  day  the  pancreas  may  be  dark  brown,  dry,  firm.  It 
may  have  a  heemorrhagic  coating,  or  lie  in  a  sponge-like  network  infil- 
trated with  dirty,  green  fluid.  On  section  there  may  be  dry,  hsemor- 
rhagic  masses,  with  yellow  spots  of  softening,  or  the  lobules  may  be  indis- 
tinct with  intervening  opaque  white  patches  like  those  to  be  found  in 
neighboring  fat  tissue.  The  heemorrhagic  infiltration  may  extend  be- 
yond the  gland.  The  wall  of  the  duct  and  the  overlying  tissue  may  be 
necrotic  and  heemorrhagic.  Tne  perinephritic  fat  and  that  near  the 
suprarenal  capsule  may  contain  extensive  hcemorrhages. 

"  Towards  the  end  of  the  second  week  the  pancreas  may  be  a  soft, 
black,  shreddy,  sloughy,  gangrenous  mass,  the  central  part  being  cap- 
suled in  the  peripheral  portion.  Between  the  pancreas  and  the  trans- 
verse colon  may  be  a  large  quantity  of  chocolate-like  fluid  and  large 
bluish-black  clots.  Or  the  tail  and  a  part  of  the  body  may  be  soft,  gray, 
discolored,  and  infiltrated  with  a  thin  ichorous  fluid,  while  the  parapan- 
creatic  tissue  is  partly  purulent  and  partly  ichorous. 

"  A  few  days  later  the  pancreas  may  be  a  thin,  flabby,  friable,  g^rayish 
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band,  lying  in  a  cavity  behind  the  stomach  and  attached  by  a  few  shreds 
to  the  omental  wall.  The  cavity  may  contain  ichorous  fluid  and  com- 
municate with  the  stomach  by  several  openings  with  frayed  edges. 

"  At  the  end  of  three  weeks  the  dark-brown  pancreas  may  lie  nearly 
free  in  the  omental  cavity,  attached  only  by  a  few  rotten  shreds  of  fibrous 
tissue.  The  cavity  may  contain  abundant  ichorous  bloody  fluid  and 
communicate  with  the  duodenum.  During  the  fourth  or  fifth  week  the 
pancreas  may  be  discharged  as  a  slough  from  the  bowels. 

**  In  the  fifth  week  the  pancreas  may  lie  free,  as  if  macerated,  in  a 
cavity  extending  behind  the  caecum  and  descending  colon,  on  both  sides 
of  the  spine,  as  far  as  the  pelvis.  The  contents  may  be  a  greasy,  grayish- 
yellow  detritus,  with  fragments  of  necrotic  fat  tissue  nearly  as  large  as 
hen's-eggs.  The  latter  are  apparently  sequestrated  from  spaces  with 
walls  of  a  dark-brown  or  iron-rust  color. 

**  At  the  end  of  seven  weeks  the  pancreas  may  be  transformed  into 
a  cylindrical,  shreddy  mass  of  brownish-black  friable  tissue.  This  may 
lie  in  the  omental  cavity,  which  is  filled  with  offensive  black  fluid,  and 
communicate  with  the  stomach  and  jejunum. 

'*  Thrombosis  of  the  splenic  vein  frequently  accompanies  the  pan- 
creatic lesion  and  is  usually  parietal.  The  thrombus  in  the  early  stages 
is  soft  and  dark  red,  or  it  may  be  of  a  reddish-gray  color.  It  has  been 
found  partly  puriform  and  extending  to  the  portal  veins,  at  the  end  of 
the  second  week." 

Disseminated  fat  necrosis,  peritonitis,  and  peritoneal  adhesions  are 
frequently  associated  lesions.  Fat  necrosis  is  not  often  observed  in  the 
course  of  the  suppurative  disease. 

Symptomatology. — Acute  pancreatitis  generally  begins  suddenly 
without  premonitory  symptoms.  Exceptionally,  the  previous  condition 
of  health  may  be  poor.  Generally,  also,  it  comes  without  exciting  cause. 
The  first  symptoms  consist  of  a  severe  pain,  paroxysmal  or  continuous, 
in  the  upper  portion  of  the  abdomen,  and  sometimes  so  located  as  to 
indicate  the  pancreas  as  its  origin.  In  about  one-fifth  of  the  cases  it 
becomes  general.  Nausea  soon  sets  in  and  is  followed  by  most  persistent 
vomiting.  Constipation  is  nearly  always  present,  and  in  some  cases  has 
been  so  obstinate  that,  taken  in  conjunction  with  the  severe  pain,  it  has 
given  rise  to  the  diagnosis  of  intestinal  obstruction  and  leads  to  the  per- 
formance of  laparotomy.  Exceptionally  the  opposite  condition,  diar- 
rhoea exists.  Hiccough  and  albuminuria  are  symptoms  mentioned  as 
having  been  present  in  one  case  each. 

Tympanitic  swelling  of  the  upper  portion  of  the  abdomen  is  very 
common ;  it  sometimes  extends  and  involves  the  entire  abdomen. 

The  thermometer  affords  but  little  diagnostic  aid.  Fever  may  be 
present  or  absent.  When  the  former^  it  appears  early  in  the  course  of 
the  disease  and  may  reach  a  high  point  by  the  second  day.  Sometimes 
the  reverse  condition — subnormal  temperature — appears. 
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Death  usually  takes  place  with  the  patient  in  collapse,  which 
usually  occurs  from  the  third  to  the  sixth  day,  though  sometimes  as 
early  as  the  second. 

In  the  suppurative  cases  all  the  phenomena  above  mentioned  are 
present,  with  the  exception  of  the  collapsic  state.  At  about  the  third 
day  the  temperature  becomes  elevated  and  the  epigastrium  swollen  and 
sensitive.  The  fever  may  be  associated  with  chills  or  a  succession  of 
such  phenomena.  It  is  irregular  in  type.  While  in  the  majority  of 
instances  it  is  not  high,  it  may  reach  105.8°.  Slight  jaundice  is  occa- 
sionally present.  Examination  may  show  both  liver  and  spleen  to  be 
enlarged.    The  patient  emaciates  and  becomes  progressively  debilitated. 

In  the  course  of  the  third  or  fourth  week  diarrhoea  becomes  a  con- 
epicuous  symptom,  preceded  by  violent  paroxysms  of  lancinating  pain 
in  the  epigastrium.  The  stools  are  at  first  thin,  yellow  and  feculent, 
subsequently  becoming  profuse  and  watery.  About  this  time  the  other 
symptoms  subside.,  but  are  prone  to  recur  later. 

Some  cases  of  suppurative  pancreatitis  begin  with  progressive 
emaciation,  pain  being  either  slight  or  absent.  The  phenomena  seem 
to  be  more  suggestive  of  peritonitis  than  pancreatitis. 

In  the  final  stage  of  the  disease  ascites  and  anasarca  set  in  and  the 
patient  dies  of  exhaustion. 

There  is  a  class  of  cases  of  pancreatic  abscess  which  are  chronic 
from  the  outset.  There  is  little  or  no  pain.  The  patient  emaciates 
gradually.  Vomiting  is  a  prominent  symptom.  Stools  are  formed,  but 
lack  the  ordinary  faecal  color  and  are  highly  oflensive.  In  some  of 
these  cases  the  abscess  opens  into  the  duodenum.  In  some  few  instances 
bronzing  of  the  skin  and  glycosuria  have  been  observed. 

Physical  examination  rarely  discloses  the  presence  of  a  circum- 
scribed tumor  in  pancreatic  abscess.  Sometimes  deep  manipulation  dis- 
closes a  sense  of  fulness  or  resistance. 

Regarding  the  causes  of  pancreatic  suppuration  it  has  been  sug- 
gested that  the  same  occasionally  occurs  as  one  of  the  results  of  the 
presence  of  a  pancreatic  calculus  in  the  pancreatic  duct.  In  a  case 
reported  by  Kilgour  it  originated  in  a  cyst  of  the  organ. 

Pancreatitis  going  on  to  gangrene  of  the  organ  has  all  the  initial 
manifestations  of  the  acute  hsemorrhagic  inflammation,  up  to  a  certain 
stage.  Chills  are,  however,  occasional  phenomena;  fever  is.  slight  but 
sometimes  may  be  quite  high.  The  swelling  of  the  upper  abdomen  may 
be  slight  or  extreme.  Weakness  becomes  a  prominent  phenom.enon  and 
is  associated  with  vomiting,  diarrhoea,  evidences  of  a  localized  peritonitis 
and  finally  collapse. 

Biagnosis. — Acute  pancreatitis  may  be  mistaken  for  acute  in- 
testinal obstruction,  irritant  poisoning,  intestinal  perforation,  cholelith- 
iasis, and  peritonitis.    Obstruction  originating  in  the  upper  portion  of 
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the  intestines  is  exceedingly  rare.  Obstruction  in  the  lower  portion  of 
the  tract  is  sufficiently  distinctive.  As  affirmative  symptoms  suggestive 
of  pancreatic  inflammation  the  localized  sensitiveness  and  pain,  and  the 
epigastric  swelling  and  tympany  may  be  mentioned. 

Irritant  poisoning  will  ordinarily  give  a  history  suggesting  such  a 
condition,  which  may  be  absolutely  confirmed  or  denied  by  the  exami- 
nation of  the  vomited  matters. 

Intestinal  or  gastric  perforation  only  occurs  as  the  result  of  previous 
disease  in  those  organs  usually  ulcerated.  Under  such  circumstances 
there  will  nearly  always  be  preceding  symptoms  by  which  such  a  condi- 
tion will  have  been  already  diagnosed.  Thus,  pain  after  eating,  hsema- 
temesis,  and  anaemia  are  suggestive  of  gastric  ulcer,  but  are  absent  in 
acute  pancreatitis. 

Cholelithiasis  likewise  gives  a  history  sufficiently  distinctive.  The 
pain  and  tenderness  are  in  the  region  of  the  gall-bladder ;  jaundice  is 
often  a  prominent  symptom. 

The  symptoms  on  which  we  must  rely  for  the  diagnosis  of  pancrea- 
titis are  violent  epigastric  pain  coming  without  warning  and  attended  by 
severe  nausea  and  vomiting,  tympanitic  swelling  of  the  upper  portion  of 
the  abdomen,  fever,  and  collapse. 

PrognOBis. — All  the  positive  knowledge  respecting  pancreatitis 
leads  us  to  believe  that  it  is  an  exceedingly  fatal  disease.  It  would  almost 
appear  that  it  is  invariably  so.  Such  cannot,  however,  be  the  case, 
because  autopsies  on  cases  have  shown  unquestionably  that  the  patient 
had  sufiTered  from  attacks  previous  to  the  one  which  proved  fatal.  In 
one  of  Osier's  cases,  intestinal  obstruction  was  diagnosed  and  laparotomy 
performed.  The  objective  appearances  disclosed  an  acute  pancreatitis. 
The  wound  was  closed  and  the  patient  recovered. 

Abscess  of  the  pancreas  is  incurable  unless  the  pus  be  evacuated. 
The  disease  leads  to  malnutrition  and  general  sepsis.  The  danger  is 
made  especially  great  because  of  the  proximity  of  the  pancreas  to  im- 
portant vessels  and  organs  into  which  the  abscess  may  rupture.  Perfor- 
ation into  the  peritoneum  is,  of  course,  rapidly  fatal ;  into  the  stomach 
is  regarded  as  the  least  dangerous  form  of  evacuation  aside  from  that 
with  the  knife. 

Gangrenous  pancreatitis  has  proven  invariably  fatal  with  the  excep- 
tion of  two  cases,  in  which  the  organ  sloughed  and  was  discharged 
through  the  bowel. 

In  acute  hsBmorrhagic  pancreatitis  death  takes  place  in  from  three 
to  six  days.  In  the  case  of  suppuration,  life  may  be  prolonged  over 
many  months.    Gangrene  does  not  continue  over  three  to  eight  weeks. 

Treatment. — The  therapeutics  of  pancreatic  disease  is  still  largely 
speculative.  Undoubtedly  much  that  has  been  written  respecting  the 
value,  or  want  of  value,  of  various  remedies  is  valueless  on  account  of 
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the  doubt  surrounding  the  diagnosis.  We  may  call  attention  to  mercurm 
and  ar^enijc  as  likely  to  prove  of  benefit  in  the  acute  variety.  Iri^  v^rn- 
color  is  also  commended  by  Farrington,  Hughes  and  others.  It  produced 
congestion  and  hsemorrhagic  extravasations  in  the  pancreas  of  a  cat 
My  own  most  favorable  result  appeared  to  follow  the  use  of  the  hinvodOt 
of  mercury.  Bdladonna  also  appeared  of  service  in  the  earliest  stage. 
Behr  had  favorable  experience  with  atropia  suiph.  in  a  subacute  case. 
Iodine  appears  to  hold  the  first  place  for  the  chronic  variety. 

Iris  versicolor.  A  distressed,  burning  sensation  deep  in  the  epigas- 
trium; the  saliva  has  a  sweetish  taste  and  there  is  vomiting  of  a 
sweetish  liquid  or  of  bile.  Green,  watery  stools,  increased  in  the  lat- 
ter portion  of  the  night ;  stools  containing  fat,  with  offensive  flatus. 
Iris  is  still  further  indicated  if  the  individual  is  subject  to  migraine. 
Arsenic  has  been  prescribed  upon  its  general  symptoms,  especially  the 
pain,  which  is  intolerable,  exciting  restlessness  and  mental  distress.  The 
vomiting  and  diarrhoea  are  also  suggestive  of  arsenic,  the  stools  being 
undigested,  offensive  and  containing  fat.  There  may  be  associated  duo- 
denal inflammation  or  ulceration.  Phosphorus  has  been  beneficial  in 
acute  pancreatitis  with  frequent  vomiting,  great  thirst  and  rejection  of 
fluids  as  soon  as  warmed  by  the  stomach.  There  are  deep-seated  burning 
distress  and  pains  of  acute  character,  deep  in  the  epigastrium.  The 
stools  are  watery,  offensive,  and  contain  fat.  The  general  character 
of  the  phosphorus  patient  may  be  of  some  help  in  making  a  selection. 
LycopodiuMy  according  to  Dunham,  produces  a  chronic  duodenitis,  and 
may,  secondarily,  involve  the  pancreas.  There  are  tenderness  in  the  epi- 
gastrium and  the  hypochondria,  flatulent  dyspepsia,  and  a  uric  acid  dia- 
thesis. I  am  inclined  to  think  that  the  cases  observed  have  been  affections 
of  the  liver,  or  at  least  with  prominent  hepatic  complications,  indicated 
especially  by  jaundice.  Uranium  nitrate  has  been  recommended  for  the 
particular  reason  that  it  produces  ulceration  of  the  duodenum  and 
stomach  near  to  the  pylorus.  I  know  of  no  convincing  experience  with 
it.  It  is  indicated  by  such  symptoms  as  vomiting  of  light-colored  fluid; 
putrid  eructations;  pain  in  the  epigastrium,  aggravated  when  the 
stomach  is  empty;  and  a  variety  of  urinary  symptoms  of  which  glyco- 
suria is  the  most  important. 

If  a  tumor  forms  iodine,  coniurrif  biniodide  of  mercury,  kali  hydr.,  and 
sulphur  should  be  considered.  Buchman  recommended  the  lime  prepara- 
tions, and  Farrington  zinc,  carbo  an.  and  vegetaMlis,  and  sUicea,  in  addition 
to  those  already  mentioned. 

PANCREATIC  CALCULI. 

Etiology. — Pancreatic  calculi  are  the  result  of  precipitation  of  the 
inorganic  constituents  of  the  pancreatic  juice.  Only  exceptionally  are 
their  nuclei  composed  of  inspissated  organic  substances.    Precipitation 
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may  be  brought  about  by  a  chronic  catarrh  of  the  ducts,  obstruction 
or  abnormal  composition  of  the  secretion  of  the  pancreas.  Calculi  are 
sometimes  found  in  obstructed  or  dilated  ducts,  but  the  association  is 
not  necessarily  one  of  cause  and  eflfect,  as  the  lithiasis  may  be  either  the 
primary  or  tjhe  secondary  condition.  Very  often  the  trouble  is  preceded 
by  sclerosis,  tumor,  etc. 

Pathology  and  Morbid  Anatomy. — Pancreatic  calculi  may  be 
single  or  multiple,  and  range  in  size  from  that  of  a  pin-head  to  that  of  a 
walnut  or  even  larger.  They  are  usually  white  or  grayish-white  in 
color.  The  smaller  ones  are  generally  round  ;  the  larger  are  somewhat 
oval,  or  they  may  present  a  very  irregular  or  roughened  surface  stud- 
ded with  processes  suggesting  the  comparison  to  a  piece  of  coral.  Chem- 
ically, they  are  composed  of  carbonate  or  phosphate  of  lime,  or  both  salts 
in  combination. 

Their  presence  is  not  unlikely  to  produce  secondary  changes  in 
the  pancreas,  consisting  of  dilatation  of  the  ducts,  chronic  pancreatitis, 
abscess,  and  fistulse  opening  into  the  stomach,  duodenum  or  other  parts. 

The  character  and  extent  of  dilatation  of  the  ducts  varies  with  the 
seat  and  completeness  of  their  obstruction.  In  the  case  of  involvement  of 
the  smaller  ducts  these  parts  dilate  and  appear  as  small  sac-like  eleva- 
tions on  the  surface  of  the  pancreas.  Their  contents  consist  of  a  greasy 
substance  into  the  composition  of  which  fat-drops,  cholesterin  crystals  and 
lime  salts  enter.  There  is  a  marked  tendency  on  the  part  of  the  portion 
of  the  gland  tributary  to  the  obstructed  duct  to  atrophy.  This  tends  to 
limit  the  size  of  the  resulting  cyst.  The  fat  tissue  may  be  either  increased 
or  diminished. 

When  the  calculus  is  formed  in  the  main  duct — the  duct  of  Wir- 
sung,  as  it  is  often  called — that  canal  becomes  greatly  dilated  and  tor- 
tuous, indeed  it  may  be  sufficiently  large  to  permit  of  the  introduction 
of  the  little  finger. 

Pancreatic  abscess  resulting  from  calculous  disease  does  not  present 
the  usual  wall  of  granulation  tissue  found  in  abscess  cavities.  On  the 
other  hand,  they  are  found  to  be  composed  of  dilated  ducts  in  which  are 
found  calculi  and  pus.  There  is  in  many  instances  a  marked  tendency 
to  destructive  changes,  evidenced  by  ulceration  and  perforation  of  adja- 
cent tissues,  resulting  finally,  in  some  instances,  in  the  formation  of 
fistula.  Sometimes  the  calculus  escapes  into  the  peritoneum,  in  which 
cases  a  fatal  inflammation  of  that  serous  membrane  is  very  liable  to 
ensue. 

Calculi  are  sometimes,  though  but  rarely,  associated  with  cancer  of 
the  pancreas. 

Symptomatology. — In  very  many  instances  pancreatic  calculi  con- 
stitute a  pathological  curiosity,  their  presence  becoming  known  for  the 
first  time  at  the  autopsy.    In  many  such  cases  they  have  excited  no 
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symptoms  during  life.  In  other  instances  they  have  been  associated 
with  great  suffering,  but  in  many  of  these  it  has  been  impossible  to  say 
to  what  extent  the  symptoms  resulted  from  the  concretion  and  to  such 
associated  lesions  as  sclerosis,  abscess,  etc. 

The  early  symptoms  consist  of  disturbed  gastric  or  gastro-duodenal 
digestion.  Sometimes  there  is  severe  pain,  which  may  be  situated  in 
the  region  of  the  pancreas,  or  which  may  be  paroxysmal  in  character  as 
in  the  case  of  gall-stone  colic.  The  latter  phenomenon  is  especially 
liable  to  occur  when  the  stone  is  situated  near  the  orifice  of  the  main 
duct.  In  this  locality  it  is  very  liable  to  exert  pressure  on  the 
ductus  communis  choledochus,  thus  causing  some  degree  of  jaundice. 
The  differential  diagnosis  of  pancreatic  from  biliary  calculus  is  thus 
made  a  difficult  matter.  It  is  sometimes  made  still  more  so  by  the  fact 
that  the  two  conditions  inay  be  associated.  Some  diagnostic  aid  is 
obtainable  when  the  symptoms  ordinarily  held  as  suggestive  of  pan- 
creatic disease  are  present.  These  include  progressive  and  extreme 
emaciation,  fatty  stools,  glycosuria,  Absence  of  jaundice,  and  the  detection 
of  a  tumor  in  the  vicinity  of  the  pancreas.  In  the  glycosuric  cases  the 
patient  is  apt  to  have  an  excessive  appetite  and  great  thirst 

A  positive  diagnosis  is  well  nigh  impossible.  There  are  no  data  which 
enable  us  to  frame  a  prognosis  in  individual  cases.  Special  treatment  is 
unsatisfactory  for  obvious  reasons.  The  recent  advances  in  surgery 
suggest  that  with  the  improvement  in  diagnostic  technique  much  may 
be  expected  from  mechanical  measures.  Symptomatic  treatment  is 
always  in  order  and  it  may  be  all  that  is  needed  in  some  instances  to 
carry  the  patient  over  to  a  time  when  the  calculus  is  discharged  into 
the  intestines  by  the  operation  of  natural  causes. 

FOREIGN  BODIES  IN  THE  PANCREATIC  DUCT. 

Intestinal  parasites  occasionally  make  their  way  into  the  pancreatic 
duct.    It  has  been  claimed,  however,  that  they  only  do  this  after  death. 

PANCREATIC  CYSTS. 

Etiology. — Prevalent  views  concerning  the  origin  of  pancreatic 
cysts  attribute  their  formation  to  obstruction  of  the  main  duct  or  its 
branches,  which  condition  may  be  brought  about  in  various  ways.  The 
impaction  of  calculi  has  already  been  referred  to  incidentally  and  needs 
but  little  elucidation  in  this  place,  except  to  state  that  cysts  arising  firom 
this  cause  rarely,  if  ever,  attain  the  size  of  those  proceeding  from  other 
causes.  Obstruction  may  likewise  arise  from  cicatricial  contraction  of 
the  pancreas.  Such  a  condition  presupposes  an  antecedent  inflammation 
of  the  organ.  The  cicatrix  may  be  found  in  the  peri-pancreatic  tissue  or 
within  the  glandular  structure  itself.    Inflammation  starting  in  the 
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duodenum  and  extending  into  the  duct  of  Wirsung  may  produce 
obstruction  of  that  canal,  and  thus  induce  cystic  formation.  How  far 
traumatism  may  become  an  etiological  factor  is  at  present  unknown.  It 
is  generally  believed,  however,  that  it  plays  a  minor  part  in  pancreatic 
pathology.  When  pancreatic  cysts  do  arise  from  traumatism  they  are 
believed  to  consist  of  circumscribed  accumulations  of  fluid  in  the  region 
of  the  pancreas  rather  than  in  the  substance  of  the  gland  itself  and  to 
depend  upon  an  encysted  peritonitis.  Senn  argues  that  the  influence  of 
traumatism  is  greatly  underestimated,  for  the  pancreas  is  a  friable  organ 
of  loose  texture.  He  believes  that  when  the  stomach  is  empty  and  the 
abdominal  walls  relaxed,  a  blow  may  lacerate  the  glandular  tissue  with- 
out inflicting  injury  or  causing  rupture  of  its  envelope.  Then  again 
traumatism  may  cause  laceration  by  traction  on  the  gland  during  the 
production  of  a  displacement  In  still  other  cases  the  injury  is  suflScient 
to  set  up  an  inflammation  from  which  obstruction  of  the  main  duct  or 
one  of  its  branches  results.  Displacement  of  the  pancreas  arising  in 
other  ways  may  also  produce  obstruction.  Extreme  relaxation  of  the 
connective  tissue  attachments  of  the  gland  permitting  it  to  descend  by 
its  own  weight,  and  pressure  upon  the  gland  by  adjacent  tumors,  are 
causes  readily  conceived  of  and  which  must  be  occasionally  operative, 
rare  though  they  may  be. 

Pancreatic  cysts  occur  with  about  equal  frequency  in  men  and 
women,  and  are  observed  but  rarely  except  in  adults.  Congenital  cases 
have  been  reported. 

Pathology  and  Morbid  Anatomy.— Cysts  of  the  pancreas  may 
consist  of  one  or  more  cavities,  in  other  words  they  may  be  monocystic 
or  polycystic,  and  originate  in  any  portion  of  the  structure  of  the  gland. 
They  practically  always  result  from  retention  of  fluid  in  an  obstructed 
duct  or  in  lacerated  pancreatic  tissue.  In  the  majority  of  cases  their 
walls  are  thin,  which  is  especially  true  of  tumors  of  rapid  formation.  In 
chronic  cases  attended  by  considerable  production  of  connective  tissue 
in  the  surrounding  structures,  they  may  be  quite  thick  and  hard,  the 
firmness  of  the  tissue  at  times  suggesting  cartilage  or  bone.  The  inner 
surface  of  the  cyst  walls  may  be  smooth  or  trabeculated,  interspersed  at 
times  with  circumscribed  thickened  patches.  Sometimes  papillary  ex- 
crescences project  from  the  walls.  Numerous  secondary  cysts  may  com- 
municate with  the  main  tumor. 

The  contents  of  pancreatic  cysts  may  at  times  reach  an  enormous 
quantity,  examples  in  which  as  much  as  fourteen  quarts  were  found 
having  been  reported.  Ordinarily,  the  contained  fluid  is  more  or  less 
viscid,  highly  alkaline  in  reaction,  and  of  a  specific  gravity  ranging 
from  1010  to  1024.  In  recent  cases  it  presents  many  of  the  properties 
of  the  pancreatic  juice,  especially  so  in  the  case  of  small  and  recent 
growths.    Its  ability  to  digest  albumin  or  fibrin  is  often  lacking.    In 
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old  cysts  albuminoid  degeneration  or  haemorrhage  into  the  sac  is  very 
liable  to  take  place.  This  hsemorrhagic  tendency  has  been  held  to  be 
strongly  significant  of  pancreatic  cysts ;  especially  so  in  cases  of  trau- 
matic origin,  in  which  fresh  blood,  blood  pigment  and  even  coagula 
may  be  found,  but  cases  not  infrequcEtly  occur  in  which  not  the 
slightest  indication  of  the  presence  of  blood  is  obtainable.  Some  cases 
appear  to  originate  in  or  be  dependent  upon  malignant  disease  of  the 
pancreas.        ^ 

Pancreatic  cysts  are  very  uncertain  in  the  rapidity  of  their  enlarge- 
ment. Cases  exhibiting  remarkable  chronicity  have  been  reported.  In 
Martin's  case  the  tumor  was  of  sixteen  years'  duration.  On  the  other 
hand,  they  may  form  very  rapidly,  i.  e.,  they  may  attain  a  large  size 
within  two  or  three  months.  Sometimes  after  remaining  stationary  for 
a  number  of  years  they  enlarge  very  suddenly.  Cases  of  the  latter 
character  suggest  an  intercurrent  haemorrhage. 

Progressive  enlargement  of  the  cyst  results  in  atrophy  of  the  sur- 
rounding glandular  tissue.  The  stomach  is  pushed  forward  and  the 
tumor  occupies  the  lesser  omental  cavity.  Sometimes  it  projects  above 
the  stomach,  the  latter  organ  being  displaced  downward.  Sometimes  it 
forms  adhesions  with  the  posterior  wall  of  the  stomach.  Rupture  may 
take  place,  usually  into  the  peritoneal  cavity  or  the  stomach. 

Symptomatology. — As  a  rule,  cysts  of  the  pancreas  produce  no 
symptoms  until  they  have  attained  sufficient  size  to  make  their  presence 
known  objectively.  In  such  cases  the  tumor  is  discovered  accidentally. 
Pain  is  often  an  important  symptom.  It  is  situated  in  the  epigastric 
region  or  in  the  upper  portion  of  the  abdomen,  extending  in  various 
directions.  Sometimes  it  shoots  into  the  left  shoulder.  It  is  often 
quite  severe  and  attended  by  collapsic  phenomena.  Not  infrequently 
it  is  associated  with  prominent  gastro-enteric  symptoms,  such  as 
nausea,  vomiting,  flatulence  and  diarrhoea.  There  may  be  local  tender- 
ness. The  appetite  is  fickle,  and  may  be  almost  destroyed  or  voracious. 
The  general  condition  of  the  patient  varies  with  the  case.  In  some  it  is 
most  excellent,  while  in  others  the  profound  prostration  and  emaciation 
common  to  pancreatic  disease  is  present.  When  the  tumor  is  a  large 
one  the  latter  condition  is  very  apt  to  prevail.  Glycosuria  and  fatty 
stools  are  only  exceptionally  present. 

The  situation  of  the  tumor  depends  upon  the  portion  of  the  pan- 
creas in  which  the  cyst  has  formed.  When  the  tail  is  involved  the 
tumor  is  especially  prominent  to  the  left  of  the  median  line ;  when  the 
head,  it  may  be  found  to  the  right  and  suggests  the  possibility  of  a  dis- 
tended gall-bladder.  In  the  majority  of  CEises  it  appears  first  in  the  left 
hypochondrium  between  the  costal  cartilage  and  the  median  line.  To 
palpation  it  is  globular  and  resistant.  Pulsations  may  be  detected 
owing  to  the  contact  of  the  growth  with  the  abdominal  aorta. 
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Diagnosis. — Pancreatic  cysts  may  be  mistaken  for  malignant  dis- 
ease of  the  pancreas,  aneurism  of  the  abdominal  aorta,  ecbinococcus 
cysts,  aflfections  of  the  retro-peritoneal  glands,  hydro-  or  pyo-nephrosis, 
cystic  disease  of  the  suprarenal  capsules,  circumscribed  peritonitis  with 
exudation,  ascites  and  ovarian  cysts.  The  general  characteristics  of 
pancreatic  cysts  which  favor  the  diagnosis  of  that  condition  are  the 
presence  of  a  smooth  globular  tumor  situated  in  the  epigastrium  or  left 
hypochondrium,  separated  from  the  liver  and  spleen  by  a  zone  of  per- 
cussion resonance.  The  tumor  is  movable  especially  in  a  vertical  direc- 
tion. It  lies  behind  the  stomach  as  evidenced  by  the  information 
obtained  by  inflation  of  that  organ.  The  characteristics  of  the  fluid 
obtained  by  aspiration  also  afibrd  diagnostic  aid.  It  is  alkaline  in 
reaction,  often  contains  blood  elements,  emulsifies  fat,  saccharifies  starchy 
and  may  peptonize  albumin. 

Malignant  disease  of  the  pancreas  is  characterized  by  the  well- 
known  clinical  features  of  tumors  of  that  class.  Constitutional  symp- 
toms appear  early,  and  are  well  marked.  The  patient  develops  early 
emaciation,  and  soon  becomes  cachectic.  There  may  be  a  previous  his- 
tory of  malignant  growths.  The  tumor  is  solid,  as  shown  by  aspiration^ 
and  palpation  reveals  it  to  be  hard  and  presenting  an  irregular  surface. 
Sometimes  cysts  of  the  pancreas  undergo  malignant  degeneration. 
Such  cysts  are  multilocular,  while  ordinary  pancreatic  cystoma  is 
unilocular. 

The  liability  of  mistaking  pancreatic  cysts  for  aneurism  of  the 
aorta  arises  from  the  fact  that  the  latter  tumor  lies  immediately  in  front 
of  and  in  contact  with  that  great  vessel.  The  pulsation,  however,  is  a 
transmitted  one,  and  consequently  is  not  expansile.  In  aneurism  the 
pulsation  is  in  all  directions.  In  the  case  of  pancreatic  cyst  it  disappears 
when  the  patient  is  placed  in  the  genu-pectoral  position,  gravity  causing 
the  growth  to  recede  from  contact  with  the  vessel. 

Ek^hinococcus  cysts  exhibit  a  peculiar  fremitus  and  are  multiloc- 
ular.   The  characteristic  booklets  are  often  found  in  the  aspirated  fluid. 

Disease  of  the  retroperitoneal  glands,  when  suflBciently  advanced 
to  produce  a  tumor  simulating  one  of  the  pancreas,  will  be  associated 
with  evidences  of  lesions  of  adjacent  structures  and  marked  constitu- 
tional phenomena. 

Hydro-  or  pyonephrosis  can  be  recognized  by  the  history  of  the  case 
and  the  examination  of  the  urine.  It  is  especially  when  this  condition 
involves  the  left  kidney  that  errors  may  arise.  The  tumor  is,  however^ 
lower  placed  than  in  the  case  of  pancreatic  cyst,  and  is  located  more 
laterally. 

A  differentiation  of  cysts  of  the  suprarenal  capsule  and  the  pancreas 
seems  impossible.  The  bronzing  of  the  skin  generally  regarded  as  char- 
acteristic of  disease  of  the  former  bodies  may  occur  also  in  affections  of 
the  latter. 
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Circumscribed  peritonitis  with  effusion  gives  a  history  of  antecedent 
pain,  fever  and  tenderness. 

The  composition  of  the  fluid  removed  by  tapping  is  of  great  diag- 
nostic value. 

Ascites  can  only  be  simulated  by  a  pancreatic  cyst  when  the  latter 
is  of  unusual  size  and  fills  the  entire  abdomen.  The  physical  signs  of 
ascites  are  so  unmistakable  that  an  error  seems  very  unlikely,  especially 
in  view  of  the  probability  of  strong  evidence  of  the  causes  which  lead 
up  to  ascites  being  present. 

It  seems  improbable  that  tumors  arising  from  such  far  removed 
organs  as  the  pancreas  and  ovaries  could  be  mistaken  for  each  other ; 
yet  such  has  occurred  to  men  of  unquestioned  ability.  When  the  cysts 
are  large  and  fill  the  entire  abdominal  cavity,  a  differentiation  based 
on  the  present  status  of  the  case  may  prove  impossible.  The  history 
should  here  prove  an  invaluable  help.  In  pancreatic  cyst  the  enlarge- 
ment is  first  noticed  in  the  epigastrium  or  the  left  hypochondrium. 
The  associated  symptoms  are  referred  to  the  gastro-enteric  system. 
Ovarian  cysts  begin  in  the  lower  abdomen,  and  are  attended  by  uterine 
and  ovarian  symptoms. 

FrognofliB. — The  prognosis  of  pancreatic  cysts  is  unfavorable  so 
far  as  recovery  is  concerned.  Patients  suffering  from  the  disorder  may 
live  on  for  years  in  comparative  comfort.  Some  cases  pursue  a  very 
rapid  course.  The  danger  lies  in  the  possibility  of  rupture  into  import- 
ant cavities  and  viscera.  This  may  give  rise  to  serious  or  fatal  hsemor- 
rhage  at  once,  or  it  may  produce  suppurative  inflammation.  Another 
danger  is  found  in  the  mechanical  pressure  of  the  tumor  on  adjacent 
organs  interfering  with  their  functions.  It  is  not  unusual  for  the  stomach 
to  be  so  compressed  as  to  interfere  with  its  peristalsis  and  excite  obstin- 
ate vomiting.  Very  large  cysts  may  interfere  considerably  with  the 
action  of  the  circulatory  and  respiratory  organs. 

Treatment. — The  treatment  of  pancreatic  cysts  is  strictly  surgical, 
consisting  in  either  extirpation  or  obliteration  of  the  cyst. 

TUMORS  OP  THE  PANCREAS. 

These  include  sarcomata,  carcinomata,  lymphomata  and  tuberculo- 
mata.    Of  these  carcinomata  are  the  most  common. 

OANOER  OP  THE  PANCREAS. 

Etiology. — Cancer  of  the  pancreas  may  exist  either  as  a  primary  or 
as  a  secondary  affection.  As  the  former,  it  seems  to  be  exceedingly  rare. 
It  seems  to  be  a  very  difficult  matter  to  estimate  its  frequency  because  of 
the  failure  of  reporters  to  distinguish  sufficiently  between  primary  and 
secondary  growths.    Willig  found  but  29  cases  in  467  autopsies  on  can- 
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cerous  patients.  Foerster  saw  only  6  cases  of  cancer  of  the  pancreas, 
and  all  were  secondary  growths,  in  639  autopsies  on  all  kinds  of  cases  of 
disease.  It  is  observed  more  frequently  among  men  than  among  women, 
DaCosta  and  Segre  each  finding  the  relative  frequency  in  the  two  sexes 
to  be  two  to  one.  It  attacks  by  preference  subjects  past  forty  years  of 
age.  Cases  have,  however,  been  observed  in  childhood,  and  it  is  said 
that  the  disease  may  be  congenital. 

Pathology  and  Morbid  Anatomy. — The  varieties  of  cancer  which 
may  affect  the  pancreas  are  scirrhous,  encephaloid,  gelatinous,  and  cylin- 
drical-celled. Any  portion  of  the  organ  may  be  involved.  Usually, 
however,  it  first  invades  the  head  of  the  pancreas,  and  may  there  produce 
a  tumor  as  large,  in  extreme  instances,  as  the  size  of  a  child's  head. 
Under  such  circumstances  it  may  exert  sufficient  pressure  upon  the 
duodenum  to  cause  intestinal  obstruction.  The  duodenum  may  become 
involved  by  extension  of  the  growth. 

Some  pancreatic  cancers  are  exceedingly  vascular.  Haemorrhages 
into  the  substance  of  the  gland  not  infrequently  occur  and  may  cause 
death.  Whether  the  growth  starts  in  the  head  or  the  tail  of  the  organ  it 
^soon  spreads  and  may  involve  the  entire  gland.  The  unaffected  portions 
of  the  pancreas  may  present  a  perfectly  normal  structure.  The  patho- 
logical process  may  extend  to  neighboring  organs,  involvement  of  the 
duodenum  having  already  been  mentioned.  The  stomach,  especially  its 
pyloric  extremity,  may  be  invaded,  and  secondary  nodules  have  been 
found  in  the  liver,  spleen,  gall-bladder,  colon  and  small  intestines.  The 
cancerous  tumor  is  usually  so  situated  as  to  press  upon  the  duct  of  Wir- 
sung  and  the  common  bile-duct 

Symptomatology. — The  early  stages  of  cancer  of  the  pancreas  are 
not  so  apt  to  be  symptomless  as  are  other  diseases  of  this  organ ;  notwith- 
standing this,  cases  have  been  reported  in  which  cancer  was  found  post- 
mortem, without  its  existence  having  even  been  suspected  during  life. 
The  first  symptoms  complained  of  are  those  of  gastro-duodenal  indiges- 
tion, to  which  reference  has  already  been  made.  They  consist  of  loss  of 
appetite,  aversion  to  meat,  sense  of  distention  in  the  epigastrium,  and 
flatulence.  Vomiting  is  often  present  and  may  be  severe.  In  the  latter 
case  it  is  believed  to  be  the  result  of  duodenal  or  pyloric  obstruction  from 
compression.  In  the  latter  stages  the  vomited  matters  contain  blood  owing 
to  ulceration  of  the  growth  which  may  have  involved  the  stomach.  Pain  is 
an  early  and  important  symptom.  It  was  present  in  thirty-two  out  of  Da 
Costa's  thirty-seven  cases.  It  is  exceedingly  severe  and  almost  constant.  Its 
course  is  usually  characterized  by  paroxysms  of  exacerbation  and  periods 
of  amelioration.  It  is  believed  to  depend  upon  implication  of  the  coeliac 
plexus  or  on  chronic  inflammation  or  cancerous  inflltration  of  the  peri- 
toneum. There  may  also  be  local  pain  and  tenderness  on  pressure  deep 
in  the  epigastrium  or  in  the  hypochondria.    According  to  Friedreich, 
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position  has  a  decided  modifying  influence  on  the  pain,  being  much 
worse  when  the  patient  is  upright,  and  better  when  he  maintains  a  flexed 
position  forward. 

The  next  symptom  and  the  one  on  which  the  most  reliance  is  to  be 
placed  is  the  presence  of  a  tumor.  This  is  not,  however,  always  detectable. 
Da  Costa  reports  that  it  could  be  found  in  only  thirteen  out  of  his  thirty- 
seven  cases,  and  from  the  statistics  given  by  other  observers  it  does  not 
seem  possible  to  discover  it  in  much  more  than  half  the  cases.  It  is 
situated  in  the  epigastrium  behind  the  stomach,  and  appears  a  hard, 
immovable  or  slightly  movable  tumor.  It  sometimes  transmits  the 
pulsations  of  the  abdominal  aorta,  and  consequently  may  be  mistaken 
for  aneurism  of  that  vessel.  The  points  for  differential  diagnosis  are 
the  same  as  those  already  given  for  pancreatic  cysts. 

Jaundice  is  a  very  common  symptom  ;  but  is  present  only  in  cases 
in  which  the  head  of  the  pancreas  is  the  seat  of  the  disease.  It  is  exceed- 
ingly uncommon  in  cancer  of  the  body  or  tail  of  the  organ.  The  appear- 
ance of  the  jaundice  is  usually  preceded  by  chills,  and  it  persists  until 
death.  While  usually  due  to  pressure  upon  the-  common  bile-duct,  it 
may  result  from  extension  to  the  gall-bladder.  Ascites  is  one  of  the 
later  symptoms  and  depends  upon  obstruction  of  the  portal  vein  by  the 
tumor. 

The  bowels  may  be  either  loose  or  constipated.  Fatty  stools  are  by 
no  means  uncommon.  Very  strongly  suggestive  of  the  deficient  pan- 
creatic secretion  is  the  presence  of  undigested  muscle  fibres  in  the  stools. 
Albumin  or  sugar  may  be  detected  in  the  urine.  The  absence  of  indican 
from  the  urine  is  an  important  symptom,  as  is  the  salol  test  for  the  pres- 
ence of  pancreatic  secretion  in  the  duodenum. 

DiagnosiB. — The  diagnostic  data  given  under  pancreatic  cysts 
apply  in  the  recognition  of  cancer.  There  is,  in  addition,  the  absence 
or  diminution  of  indican  in  the  urine,  and  the  information  afforded  by 
the  salol  test.  Cancer  of  the  pylorus  may  be  mistaken  for  that  of  the 
pancreas,  but  it  is  more  freely  movable,  is  attended  by  the  signs  of 
dilated  stomach,  and  examination  of  the  gastric  contents  shows  the 
absence  of  hydrochloric  acid.  Cancer  of  the  duodenum  c4nnot  be  differ- 
entiated from  that  of  the  pancreas.  Cancer  of  the  colon  will  be  attended 
by  an  excessive  quantity  of  indican  in  the  urine. 

Frognosifl. — The  prognosis  of  cancer  of  the  pancreas  is  absolutely '  , 

unfavorable.    Death  usually  takes  place  in  the  course  of  three  or  four  | 

months  after  the  discovery  of  the  tumor.    While  emaciation  is  a  feature 
of  malignant  disease  in  any  situation,  it  is  particularly  so  in  the  form  i 

under  consideration.    When  jaundice  and  ascites  appear,  the  case  is  : 

hardly  likely  to  survive  more  than  a  few  weeks.  ; 

Treatment. — Therapeutic  measures  are  only  effectual  in  relieving  j 

symptoms,  and  are  based  purely  on  indications. 
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SAROOMA  OF  THE  PANCREAS. 
Sarcoma  of  the  pancreas  is  exceedingly  rare,  Friedreich  claiming 
that  there  is  but  one  reliable  case  reported  of  this  form  of  tumor  occur- 
ring primarily  in  the  pancreas.  Mayo  reported  a  case  involving  the 
entire  organ,  and  Lepine  and  Cornil  one  in  which  the  head  was  involved. 
Sarcoma  presents  no  clinical  features  to  distinguish  it  from  carcinoma  of 
the  pancreas. 

AMYLOID  DEGENERATION  OF  THE 
PANCREAS. 

Amyloid  degeneration  of  the  pancreas  occurs  only  in  association 
with  extensive  processes  of  a  like  nature  in  other  viscera.  The  morbid 
changes  extend  along  the  bloodvessels  of  the  gland,  particularly  the 
small  arteries  and  capillaries.    It  cannot  be  recognized  during  life. 

PAT  NECROSIS. 

Disseminated  fat  necrosis  is  a  condition  in  which  numerous  necrotic 
foci  are  found  in  fat  tissue.  Being  a  condition  not  discoverable  during 
life,  its  entire  interest  in  the  present  connection  is  that  of  a  phenomenon 
relating  to  pancreatic  pathology.  Among  the  lower  animals,  necrotic 
foci  are  not  very  uncommon.  In  man  they  are  found  in  connection  with 
certain  wasting  and  other  chronic  diseases,  and  especially  in  association 
with  certain  diseases  of  the  pancreas. 

The  literature  bearing  on  the  subject  is  as  yet  small,  and  the  obser- 
vations recorded  are  not  sufficient  to  permit  the  formation  of  any  defin- 
ite conclusions.  When  the  lesions  are  numerous,  pancreatic  disease  has 
always  been  found.  It  seems  to  be  especially  liable  to  attack  adipose 
persons,  although  thin  subjects  are  by  no  means  exempt.  In  some 
instances  it  is  the  cause  of  death  by  reason  of  the  quantity  of  fat 
destroyed  or  by  the  production  of  haemorrhage.  It  is  especially  apt  to 
occur  in  association  with  hsemorrhagic  and  gangrenous  pancreatitis, 
rarely  with  the  suppurative  variety.  In  the  beginning  the  lesions  are 
observed  more  particularly  in  the  fat  tissue  in  or  near  the  pancreas. 

The  lesions  are  shown  macroscopically  by  opacity  of  the  affected 
fat  tissue,  due  to  the  presence  of  fat  crystals  or  of  fatty  acids  combined 
with  lime.  It  has  been  suggested  that  the  changes  are  due  to  the 
action  of  the  pancreatic  fluid.  Ernst  and  Welch  have  discovered 
the  presence  of  bacteria  in  the  necrotic  foci.  Salzer  believes  the  dis- 
ease to  be  of  mycotic  origin.  He  found  it  in  Hungarian  and  Algerian 
swine,  but  not  in  German  swine  except  such  as  had  been  fed  on  maize. 
Salzer  discovered  a  fungus  resembling  that  of  actinomycosis  in  the  fat 
necrosis  of  swine. 

The  necrotic  foci  of  this  disease  have  been  found  in  the  fat  within 
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and  about  the  pancreas,  in  the  subperitoneal  fat  tissue  of  the  ab- 
dominal walls,  mesentery,  omentum  and  diaphragm.  They  vary 
greatly  in  number  in  different  cases ;  and  in  size  may  range  from  that 
of  a  pin's  head  to  that  of  a  hen's  egg.  Some  are  surrounded  by  a  slight 
vascularity,  and  others  are  of  a  yellowish-brown  zone,  the  remains  of 
an  old  haemorrhage.  The  lesions  seem  to  indicate  a  primary  crys- 
tallization of  the  fat,  followed  by  an  inflammatory  line  of  demarcation 
and  hsemorrhage.  The  lesions  may  thus  become  sequestrated,  and 
if  they  occur  about  the  pancreas  and  in  sufficient  numbers,  this  organ 
may  finally  be  discharged  through  the  intestine. 

CHRONIC  PANCREATITIS. 

Etiology. — The  data  at  present  at  our  disposal  indicate  that  chronic 
pancreatitis  is  usually  the  result  of  some  antecedent  inflammatory  aflec- 
tion  of  one  of  the  organs  adjacent  to  the  pancreas.  Sometimes  it  repre- 
sents the  termination  of  a  suppurative  process  in  the  latter  organ. 
Alcohol  is  believed  to  be  productive  of  the  disease  in  some  instances,  not 
because  of  the  discovery  of  any  definite  relationship  existing  between  the 
use  of  this  substance  and  pancreatic  inflammation,  but  rather  because  that 
poison  is  known  to  produce  pathological  changes  of  similar  kind  in  the 
liver.  Some  cases  undoubtedly  originate  in  a  chronic  gastro-duodenal 
catarrh,  the  inflammation  reaching  the  pancreas  by  extension  along  the 
pancreatic  duct.  Confirmation  of  this  cause  is  found  in  those  cases  dis- 
closing a  chronic  pancreatitis  post-mortem,  with  a  history  of  a  long- 
continued  digestive  disturbance.  Syphilis  has  been  assigned  as  a  cause, 
but  clinical  observations  based  on  the  study  of  the  acquired  disease  in- 
dicate that  it  rarely  involves  the  pancreas.  In  ninety-seven  cases  of 
acquired  syphilis  the  pancreas  was  not  affected  once.  It  is  different, 
however,  with  congenital  syphilis.  Birch-Hirschfeld  found  the  pancreas 
diseased  in  thirteen  out  of  twenty-three  cases  of  that  affection.  Obstruc- 
tion of  the  pancreatic  duct  by  a  calculus  is  held  to  be  the  most  frequent 
cause  of  cases  originating  within  the  organ.  It  is  believed  that  chronic 
circulatory  diseases,  as  those  of  the  heart  and  lungs,  may  cause  fibrous 
change  in  the  pancreas  just  as  they  do  in  the  liver. 

Pathology  and  Morbid  Anatomy. — The  essential  lesion  of  chronic 
pancreatitis  is  an  overproduction  of  connective  tissue,  thus  leading  to  the 
designation  chronic  interstitial  pancreatitis  or  sclerosis  of  the  pancreas. 
This  change  may  be  diffused  throughout  the  entire  gland,  or  it  may  be 
limited  to  a  part  of  it,  especially  to  the  head.  When  the  former,  the 
gland  is  generally  uniformally  enlarged,  perhaps  to  as  much  as  one- 
third  greater  than  its  normal  size.  Its  vascularity  ^s  increased,  also  its 
consistency,  the  latter  to  such  an  extent  as,  at  times,  to  resemble  that  of 
cartilage.  The  abnormal  interstitial  tissue  is  sometimes  distributed  irreg- 
ularly through  the  organ,  and  is  visible  as  bands  or  distinct  tracts.    The 
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surface  of  the  organ  may  be  smooth  or  granular.  The  color  of  the  pan- 
creas does  not  depart  from  the  normal,  or  it  may  be  yellow  or  white.  On 
section  the  tissue  presents  a  homogeneous  or  granular  appearance.  In  the 
latter  case  the  granules  vary  considerably  in  size.  The  ducts  may  be 
normal  or  they  are  dilated,  tortuous,  or  in  other  ways  distorted. 

With  long  continuance  of  the  disease  the  connective  tissue  over- 
growth leads  to  atrophy  of  the  glandular  structure,  and  the  pancreas 
diminishes  greatly  in  size. 

In  the  case  of  circumscribed  sclerosis,  i,  e.,  examples  of  pancreatitis 
in  which  the  fibrosis  is  limited  to  the  head  of  the  organ,  the  localized 
enlargement  may  give  rise  to  the  suspicion  that  the  trouble  is  really  a 
neoplasm.  Indeed,  it  has  been  suggested  that  some  of  the  cases  of  so- 
called  scirrhus  of  the  pancreas  were  in  reality  examples  of  chronic  inter- 
stitial pancreatitis. 

Symptomatology. — Chronic  pancreatitis  presents  no  clinical  fea- 
tures to  makcT  its  discovery  during  life  at  any  time  an  easy  matter.  Its 
symptoms  may  in  a  general  way  be  summarized  as  those  of  digestive 
disturbance.  The  patient  complains  of  loss  of  appetite,  nausea,  flatu- 
lence, waterbrash,  epigastric  fulness,  etc.  When  they  have  continued  for 
a  long  time,  they  may  be  supplemented  by  emaciation  and  debility.  The 
bowels  may  be  either  loose  or  constipated.  If  the  former,  which  is  more 
frequently  the  case,  the  stools  are  often  colorless  or  fatty.  If  pain  is 
present,  it  is  situated  in  the  epigastrium  and  is  usually  of  a  dull  boring 
character.  Still  it  may  be  paroxysmal,  and  exceptionally,  sufficiently 
severe  to  produce  anxiety,  restlessness  and  even  fainting.  Glycosuria 
has  been  discovered  in  a  number  of  cases,  but  it  is  not  of  sufficient 
frequency  to  make  it  an  important  symptom,  at  least  for  diagnostic 
purposes. 

FrognosiB. — Inasmuch  as  our  positive  knowledge  of  the  existence 
of  sclerosis  of  the  pancreas  is  only  obtainable  post-mortem,  the  possibility 
of  curing  the  disease  is  highly  problematical.  Cases  in  which  all  the 
phenomena  of  this  disorder  were  present  have  recovered. 

As  to  the  likelihood  of  an  early  fatal  issue,  the  indications  favor  the 
view  that  chronic  pancreatitis  is  a  disease  of  exceedingly,  long  duration, 
sometimes  running  a  course  of  many  years.  Experimental  investiga- 
tions also  favor  this  idea,  for  it  has  been  shown  that  patients  and  animals 
may  be  deprived  of  quite  a  large  portion  of  the  pancreas  and  still  con- 
tinue to  live  with  a  fair  degree  of  comfort. 
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GENERAL  CONSIDERATIONS  RELATING  TO 
DISEASES  OP  THE  BLOOD. 

Color  of  the  Blood. — The  blood  varies  in  color  according  as  it  is 
derived  from  the  arteries  or  the  veins,  the  arterial  blood  being  of  a  much 
brighter  hue  than  the  venous.  In  health  these  differences  depend  upon 
alterations  in  the  quantity  of  haemoglobin  and  varying  degrees  of  oxy- 
genation of  the  blood.  Alterations  are  observed  in  pathological  states 
also,  as  has  been  stated  elsewhere  in  referring  to  special  diseases. 

The  Reaction  of  the  Blood. — The  reaction  of  the  iiormal  blood  is 
alkaline  when  freshly  drawn  from  the  bloodvessels;  but  after  it  under- 
goes coagulation  it  becomes  acid,  the  acidity  increasing  with  the  dura- 
tion of  exposure.  The  reaction  of  the  blood  may  be  tested  after  the 
method  proposed  by  Zuntz.  He  uses  glazed  litmus  paper  soaked  in  a 
solution  of  common  salt  nor  sulphate  of  soda,  which  he  dips  into  the  blood 
to  be  tested.  He  then  washes  it  again  in  the  salt  or  sulphate  of  soda 
solution. 

The  tests  for  determining  accurately  the  degree  of  alkalinity  of  a 
given  specimen  of  blood  are  too  intricate  for  clinical  use. 

Specific  Oravity  of  the  Blood.— The  normal  specific  gravity  of 
the  blood  is  stated  as  ranging  from  1045  to  1055.  It  is  most  conveni- 
ently determined  by  Landois's  modification  of  Roy's  method.  A  series 
of  test-tubes  containing  solutions  of  sulphate  of  soda  of  different  specific 
gravities  ranging  from  1035  to  1075  is  required.  Into  each  one  of  these 
a  drop  of  blood  from  a  pipette  is  dropped,  until  one  is  found  in  which 
the  blood  neither  sinks  nor  rises.  The  specific  gravity  of  that  solution 
represents  the  specific  gravity  of  the  blood  under  examination. 

The  Corpuscular  Elements  of  the  Blood.— The  corpuscular  ele- 
ments of  the  blood  consist  of  the  red  and  white  blood-cells,  and  the 
blood- tablets  or  blood-plates.  The  first  two  named  have  long  been 
recognized,  and  are  readily  discernible  under  the  microscope  without 
much  trouble  in  preparation. 

The  red  blood-cells  consist  of  small  bi-concave  disks,  having  a  di- 
ameter of  77^  of  an  inch ;  and  a  thickness  of  jjhf^  ^^  ^^  inch.  In  all 
blood  specimens  there  are  corpuscles  of  this  variety  much  smaller  than  the 
standard  size ;  although  in  healthy  blood  they  are  very  few.  In  certain 
disease  processes  they  are  far  more  numerous,  and  the  actual  shape  of 
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the  cells  themselves  is  greatly  altered.  In  normal  blood  the  number  of 
red  blood-corpuscles  ranges  from  five  to  five  and  a  half  millions  to 
the  cubic  millimetre  in  the  male,  and  from  four  to  four  and  a  half  mil- 
lions to  the  cubic  millimetre  in  the  female. 

In  a  fresh  specimen  of  blood  the  red  blood-corpuscles  soon  arrange 
themselves  in  rolls,  which  have  not  inaptly  been  compared  to  rolb  of 
coins.    When  diluted  with  solutions  of  salt,  sulphate  of  soda, 
etc.,  they  sometimes  lose  their  circular  outline  and  become 
crenated.     The  normal  blood-corpuscle  does  not  possess  a 
nucleus. 

The  white  blood-cells  are  much  less  numerous  than  are 
the  red.  They  range  in  diameter  from  ^^j^  to  ^^Vrr  ^^  ^^ 
inch.  More  will  be  said  of  their  physical  characteristics  in 
speaking  of  their  importance  in  the  clinical  investigation  of 
disease. 

The  diagnostic  significance  and  functions  of  the  blood- 
plates  are  unknown.  These  bodies  are  about  half  the  size  of 
red  blood-corpuscles.  They  are  observed  under  the  micro- 
scope singly  or  in  groups.  They  are  only  discernible  w&en 
the  blood  has  been  fixed  by  the  addition  of  some  preserving 
solution,  Hayem's  solution  being  preferred  by  most  hsema- 
tologists  for  this  purpose.  This  solution  consists  of  1  gramme 
of  chloride  of  sodium,  5  grammes  sodic  sulphate,  0.5  gramme 
of  mercuric  chloride,  and  200  grammes  of  distilled  water. 

The  pathological  changes  in  the  corpuscular  elements  of 
the  blood  are  both  quantitative  and  qualitative.  Each  of  the 
elements  mentioned  may  be  increased  or  decreased  in  num- 
bers, absolutely  or  relatively. 

Determination  of  the  Number  of  Blood-Corpuscles.— 
A  variety  of  apparatus  for  the  estimation  of  the  number  of 
red  and  white  blood-corpuscles  has  been  devised,  but  of  these 
only  a  few  are  practical  for  clinical  purposes.  The  most 
popular  of  these  is  the  Thoma-Zeiss  hsematocytometer.  This 
instrument  consists  of  two  parts,  a  mixing  tube  and  counting 
chamber.  The  former  consists  of  a  tube  10  centimetres  in 
length.  At  the  junction  of  its  middle  and  upper  third  it 
expands  into  a  bulb,  which  contains  a  small  glass  ball,  free  to 
move  about  the  chamber  thus  made.  The  main  portion  of  Tubs. 
the  instrument  is  of  capillary  size.  The  stem  below  the  bulb 
is  divided  into  ten  spaces,  designated  0.1.  Above  the  bulb  is  noted  the 
marking  101.  This  figure  having  been  obtained  by  reason  of  the  fact 
that  the  capacity  of  thQ  bulb  is  just  one  hundred  times  that  of  the 
capillary  tube  to  the  mark  "  1."  To  the  upper  end  of  the  mixing  tube 
is  attached  a  piece  of  soft  rubber  tubing. 
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The  counting  chamber  consists  of  a  glass  receptacle,  exactly  0.1  mm. 
in  depth,  cemented  on  a  glass  slide.  The  floor  of  this  cell  is  accurately 
divided  into  squares  so  that  the  space  overlying  each  division  has  a 
capacity  of  -^^^^  cubic  millimetre.  For  convenience  in  counting  the 
squares  are  divided  into  groups  of  sixteen  by  additional  lines  bisecting 
each  fifth  space. 
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Fig.  56.— MicRoeooPE  Field 
Showing  Red  Corpuscles 

in  SqUARBB. 


To  use  this  apparatus,  the  finger  or  lobe  of  the  ear  is  punctured  in 
order  to  get  a  drop  of  blood.  The  latter  locality  has  the  advantage  of 
being  less  sensitive  than  the  former.  A  needle  or  any  clean  pointed 
instrument  may  be  used  for  the  purpose,  but  a  specially  devised  lancet 
which  is  sold  with  the  apparatus  is  the  best.  The  point  of  the  mixer  is 
then  placed  in  the  summit  of  the  exuding  drop  of  blood,  which  is  sucked 
into  the  tube  until  it  reaches  the  mark  0.5  or  1.0.  Next  the  point  of  the 
tube  is  carefully  wiped,  and  a  3  per  cent,  salt  solution  is  drawn  into 
the  tube  until  it  reaches  the  mark  "  101."  We  now  have  in  the  bulb  a 
mixture  of  blood  and  salt  solution.  To  insure  homogeneity,  this  is 
shaken  for  a  few  seconds,  the  agitation  of  the  ball  securing  perfect 
mixture. 

The  next  step  in  the  process  is  the  plating  of  the  blood  mixture 
in  the  blood  chamber.  The  portion  of  the  fluid  in  the  capillary  stem 
of  the  mixer  consists  of  salt  solution  only ;  hence  it  must  be  blown 
out  before  the  blood  mixture  can  be  placed  in  the  cell.  In  filling 
the  latter  with  the  mixture  of  salt  solution  and  blood,  care  must 
be  taken  that  no  bubbles  of  air  are  admitted.  The  cover  glass  must 
be  accurately  adjusted  so  that  Newton's  color  rings  may  be  seen  at 
the  margin  of  the  drop.  In  order  to  secure  an  even  dissemination  of  the 
corpuscles  throughout  the  fluid,  the  preparation  is  permitted  to  stand  for 
several  minutes,  and  is  then  placed  under  the  microscope.  We  next 
proceed  to  count  the  number  of  red  blood-cells  in  a  certain  number  of 
squares — say  sixteen.    For  accuracy's  sake  in  counting,  all  cells  which 
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are  in  contact  with  the  upper  an^  left-hand  margins  of  the  squares 
should  be  included  in  the  enumeration,  while  those  in  contact  with  the 
lower  and  right-hand  margins  should  be  ignored.  Haying  counted  the 
number  of  corpuscles  in  the  sixteen  squares  we  proceed  with  their  esti- 
mation in  a  cubic  millimetre  of  blood.  According  as  the  quantity  of  blood 
taken  into  the  mixer  reach  the  mark  0.5  or  1,  the  number  of  corpuscles 
in  sixteen  squares  is  multiplied  by  200  or  100  respectively.  This  result 
is  ne^t  multiplied  by  4,000,  because  the  cubic  contents  overlying  each 
square  is  -^^^  of  a  millimetre.  We  now  have  next  to  divide  the  result 
by  16,  the  number  of  squares  over  which  the  corpuscles  were  counted, 
which  gives  the  number  of  red  blood-cells  to  the  cubic  millimetre  of 
blood. 

Example:  In  sixteen  squares  we  count  138  red  blood-cells.  Our 
watery  mixture  of  blood  is  1 :  100 ;  multiply  138  by  100,  which  gives 
13,800 ;  multiply  this  again  by  4,000  and  obtain  55,200,000 ;  this  result  is 
divided  by  16,  and  gives  3^450,000,  which  is  the  number  of  red  blood- 
cells  in  a  cubic  millimetre  of  the  blood  under  examination. 

To  estimate  the  number  of  white  blood-corpuscles,  other  prepara- 
tions are  necessary.  "  Thoma  dilutes  the  blood  with  water  containing 
one-third  per  cent,  glacial  acetic  acid  in  the  proportion  of  1 :  10.  In 
this  way  the  red  corpuscles  are  destroyed,  and  the  white  alone  remain 
in  the  field  of  vision." 

Still  more  convenient  for  clinical  purposes  is  the  employment  of 
the  solution  employed  by  Toison  instead  of  the  3  per  cent  salt  solution 
for  diluting  the  specimen,  and  the  formula  of  which  is  as  follows : 

Distilled  water, 160  cc. 

Glycerin, 80  cc. 

Sulphate  of  soda, 8  grms. 

Chloride  of  sodium,   ....  1  grm. 

Methyl-violet,         ...  .      0.025  grm. 

This  solution  stains  the  white  blood-cells,  leaving  the  red  unaltered. 
It  becomes,  therefore,  a  very  easy  task  to  distinguish  between  the  two. 
The  number  of  white  corpuscles  being  so  much  less  than  the  red,  it  is 
necessary  for  the  sake  of  accuracy  to  base  the  count  on  a  much  greater 
number  of  squares  than  that  recommended  in  estimating  the  red. 
The  number  of  white  corpuscles  to  the  cubic  millimetre  under  nor- 
mal circumstances  ranges  from  5,000  to  7,000  per  cubic  millimetre  of 
blood. 

Estimation  of  HsBmoglobin. — For  the  estimation  of  the  amount 
of  hfiemoglobin  for  clinical  purposes  the  hsemometer  devised  by  von 
Fleischl  is  the  most  convenient.  This  instrument  consists  of  a  stand 
(see  Fig.  5)  on  which  is  made  to  move  a  frame  holding  a  wedge  of  glass 
stained  with  cassian  purple.    Surmounting  the  stand  is  a  small  double 
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reservoir,  in  one  compartment  of  which  is  placed  plain  water,  and  in 
the  other  a  definite  mixture  of  blood  and  water.  The  quantity  of 
hemoglobin  is  determined  by  moving  the  wedge  along  until  the  shade 
presented  corresponds  with  that  of  the  blood  mixture.  The  reading 
then  gives  the  percentage  of  haemoglobin  as  compared  with  the  normal 
standard. 

To  prepare  the  blood  mixture,  the  finger  or  lobe  of  the  ear  having 
been  properly  cleaned,  is  punctured  with  a  suitable  instrument,  and  the 
drop  of  blood  taken  up  by  one  of  the  small  pipettes  accompanying  the 


Fio.  57. — YON  Fleischl's  Ejsmometes. 

a,oomiMrtment  for  blood  mixture ;  of,  oompartment  for  plain  water ;  JT,  prlim 

of  glass  stained  with  cassian  purple ;  P,  tmrne  for  carrying  same ;  M, 

index  for  reading  volume  of  luemoglobin. 

instruments.  3l  This  is  done  by  capillary  attraction.  By  means  of  the 
large  pipette  filled  with  water  the  contained  blood  is  washed  into  the  reser- 
voir assigned  to  it.  The  mixture  is  carefully  stirred  to  secure  thorough 
homogeneity.  More  water  is  added  until  the  compartment  is  filled, 
care  being  taken  that  the  surface  of  the  fluid  is  level,  and  that  there  is 
neither  a  concave  nor  a  convex  lemniscus.  The  remaining  compartment  is 
next  filled  with  plain  water,  the  surface  of  which  must  also  be  without 
a  lemniscus.  Artificial  light  (candle,  oil  or  gas)  is  necessary ;  sunlight 
or  electric  light  will  not  do  for  the  purpose  of  illumination.    The  corn- 
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partment  containing  the  plain  water  overlies  the  wedge,  which  is  moved 
along  until  the  shade  presented  corresponds  with  that  of  the  blood  mix- 
ture, and  the  reading  is  taken  as  already  stated.  The  examination  must 
be  made  in  a  dark  room. 

The  HaBinatocrite. — Centrifugal  force  for  the  examination  of  the 
blood  was  first  proposed  by  von  Heden,  who  designed  the  hsematocrite 
now  known  by  his  name.  In  this  country  we  may  use  with  greater  ad- 
vantage the  centrifuge  perfected  by  Metzger,  of  Philadelphia,  under  the 
supervision  of  Judson  Daland  (see  Fig.  35,  page  351).  With  this  instru- 
ment one  may  attain  as  high  a  speed  as  25,000  revolutions  per  minute, 
although  this  is  rarely  necessary.  With  the  centrifuge  there  come  two 
blood  tubes,  having  a  capillary  bore,  and  graduated  into  100  divisions, 
which  are  set  in  a  cross-bar  when  subjected  to  centrifugal  action.  With 
this  instrument  it  is  not  necessary  to  mix  the  blood  with  an  equal  volume 
of  a  2J  per  cent,  solution  of  potassium  bichromate  as  recommended  by 
most  authorities,  as  the  speed  attainable  is  sufficient  to  separate  the 
constituents  of  pure  blood. 

When  the  instrument  is  put  in  action,  the  red  blood-corpuscles 
being  of  greater  specific  gravity  than  the  other  constituents  go  to  the 
periphery ;  the  white  blood-cells  are  next  in  order ;  the  serum  being  the 
lightest  takes  a  position  at  the  innermost  extremity  of  the  tube.  By 
means  of  the  graduations  on  the  tube  one  can  read  off  the  volume  per- 
centage of  each  constituent.  In  healthy  blood  the  red  blood-cells  take 
up  from  40  to  60  per  cent.  The  white  cells  take  up  about  one  volume ; 
and  the  serum  the  balance.  Control  tests  made  with  the  Thoma-Zeiss 
apparatus  show  that  each  volume  on  the  scale  of  the  hematocrit  cor- 
responds to  99,390  red  blood-cells  (Osier) ;  one  volume  of  white  blood- 
pells  represents  many  fewer  cells  than  of  the  red,  because  these  corpuscles 
are  of  larger  size.  The  hsematocrite  is,  then,  a  valuable  instrument  for 
the  rapid  estimation  of  the  cellular  elements  of  the  blood — ^an  important 
desideratum  for  a  busy  practitioner. 

The  great  objection  to  the  hsematocrite  for  blood  examination  lies  in 
the  fact  that  in  certain  diseases  the  size  of  the  blood-cells  is  greatly 
diminished ;  hence  in  such  cases  the  volume  percentages  are  unreliable 
guides  as  to  the  number  of  corpuscles  present;  particularly  does  this 
remark  apply  to  pernicious  ansemia.  In  leucocythsemia,  however,  it  is 
invaluable  as  enabling  one  in  an  incredibly  short  time  to  demonstrate 
the  relative  proportions  of  white  and  red  blood-cells.  With  further 
experience  in  the  use  of  the  instrument,  and  additional  improvements  in 
its  mechanism,  the  value  of  the  centrifugal  method  will  undoubtedly 
increase. 

Ehrlich'B  Method  of  Examining  Dried  Blood  Specimens.— It 
has  been  demonstrated  that  the  granular  matter  of  the  white  blood-cor- 
pucles  react  differently  to  certain  stains,  thus  suggesting  that  the  compo- 
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sition  and  therefore  the  functions  of  these  structures  are  not  identical. 
Ehrlich's  studies  of  these  bodies  have  afforded  us  an  invaluable  means 
of  diagnosing  the  early  stages  of  leucocythsemia ;  and  it  is  more  than 
probable  that  increased  experience  will  afford  us  additional  knowledge 
respecting  the  histology  of  the  blood. 

Recognizing  that  the  granular  matter  of  the  protoplasm  of  the  white 
blood-cells  exhibited  remarkable  differences  in  their  staining  properties, 
enabled  Ehrlich  to  distinguish  five  varieties  of  what  he  called  granules, 
which  he  classed  as  A  to  E  granules.  His  method  of  examination  is  as 
follows :  A  drop  of  blood  is  spread  out  between  two  cover  slips,  which  are 
handled  with  forceps,  because  the  moisture  of  the  fingers  is  capable  of 
altering  the  shape  of  the  corpuscles.  The  cover  glasses  are  then  separated 
and  the  specimen  allowed  to  dry  in  the  air.  If  necessary  the  specimen 
may  now  be  set  aside  for  examination  at  leisure.  It  is  finally  dried  upon 
an  exsiccator  or  heated  upon  a  plate  of  copper  foil  at  a  temperature 
of  120°  C.  for  several  hours.  This  fixes  the  haemoglobin  of  the  red  cor- 
puscles. For  this  operation  a  drying  chamber  for  temperatures  beyond 
100°  C.  is  very  useful.  Von  Jaksch  suggests  that  the  specimen  be  hard- 
ened with  absolute  alcohol,  in  which  case  the  alcohol  must  be  driven  off 
by  evaporation  before  staining.  Next  the  preparation  is  stained  with  a 
saturated  eosin-glycerin  solution,  the  surplus  stain  washed  off,  the  prep- 
aration dried  and  mounted. 

The  granules  recognized  by  Ehrlich  as  present  in  the  human  body 
and  possessing  clinical  value  are :  (1)  The  eosinophilic  or  a-granulaUon. 
These  stain  with  acid  pigments,  e.  g,,  eosin.  The  methods  for  their  de- 
tection have  just  been  described.  (2)  Basophilic  or  /3-granulation,  which 
stain  with  basic  dyes,  dahlia,  gentian-violet,  methyl-violet,  etc.  (3)  Neu- 
trophilic, or  €-granulation,  which  is  found  in  the  majority  of  leucocytes, 
and  requires  for  its  staining  the  following  fluid :  '^  To  five  parts  of  a 
saturated  solution  of  acid  fuchsin  one  part  of  a  watery  solution  of  methyl- 
blue,  and  five  parts  of  distilled  water  are  added ;  the  mixture  is  allowed 
to  stand  for  some  days ;  then  filtered,  and  the  filtrate  may  be  employed 
for  staining  specimens  as  already  indicated.  The  granules  are  stained  a 
dense  violet. 

The  varieties  of  white  blood-cells  present  in  health  are  as  follows, 
(quoting  from  Osier)  : 

"(1)  Lymphocytes. — Small  cells  about  the  size  of  red  blood-corpuscles, 
containing  large  roundish  deeply  staining  nuclei,  the  non-granular 
protoplasm  appearing  only  as  a  little  rim  around  the  nucleus.  These 
are  derived  from  the  lymphoid  tissues  of  the  body,  and  make  up  20  or 
30  per  cent,  of  the  whole  number  of  leucocytes  in  the  blood. 

"(2)  Large  Mononuclear  Forms. — Cells  with  a  large  oval  or  ovoid 
feebly  staining  nucleus,  and  a  relatively  well-developed  protoplasm  which 
does  not  contain  granules.  Ehrlich  believes  that  they  are  not  gradually 
transformed  in  the  circulating  blood  into  the  smaller  polynuclear  forms. 
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"(c)  Leucocytes  with  Polymorphous  Nuclei  (the  so-called  polynuclear 
leucocytes). — ^This  is  the  most  common  form,  since  they  represent  two- 
thirds  of  the  whole  number  of  white  blood-corpuscles.  They  are  smaller 
than  the  large  mononuclear  elements,  and  are  characterized  by  the 
irregular  forms  of  their  nuclei,  which  take  all  sorts  of  shapes — S,  V,  Y, 
Z  or  E.  Their  protoplasm  is  thickly  studded  with  fine  neutrophile 
granules,  so  that  they  are  often  called  polynuclear  neutrophiles. 

"  (d)  Transition  Forms, — These  cells  are  similar  to  the  large  mono- 
nuclear corpuscles,  but  differ  in  having  indentations  in  their  nuclei. 
Ehrlich  regards  them  as  intermediate  forms  between  b  and  c.  The 
mononuclear  cells,  together  with  these  transition  forms,  represent  about 
6  per  cent,  of  the  whole  number  of  leucocytes  in  normal  blood. 

"  (e)  Eosinophiles. — These  are  cells  of  about  the  size  of  the  polynu- 
clear leucocytes  with  variable  nuclear  forms,  and  a  protoplasm  contain- 
ing large  refractive  eosinophilic  granules.  They  make  up  from  2  to  4 
per  cent,  of  the  white  blood-corpuscles,  and  have  their  origin  probably 
in  the  bone-marrow.  Forms  &,c  and  d  are  said  to  come  from  both  spleen 
and  bone-marrow. 

OHLOROSIS. 

Synonyms. — Green  sickness ;  morbus  virgineus. 

Definition. — Chlorosis  is  a  form  of  anaemia  occurring  for  tlie  most 
part  in  girls  during  the  period  of  beginning  sexual  activity,  and  charac- 
terized by  diminution  of  the  corpuscular  richness  in  hsemoglobin. 

Etiology. — Of  the  predisposing  causes  of  chlorosis,  age  and  sex 
stand  forth  with  especial  prominence,  so  much  so  indeed  that  if  the  sus- 
pected case  occurs  in  a  male  subject,  or  in  one  not  of  the  favoring  age,  the 
diagnosis  should  be  subjected  to  a  most  rigid  scrutiny.  The  disease  is 
practically  limited  to  young  women.  Still  it  may  occur  in  the  male  sex, 
though  with  nothing  like  the  frequency  at  one  time  admitted.  Age  is 
scarcely  less  important  as  an  etiological  factor  than  sex,  as  it  attacks  girls 
ranging  in  age  from  the  fourteenth  to  the  twentieth  years.  Cases  un- 
doubtedly occur  at  a  more  advanced  period  of  life,  but  inquiry  usually 
elicits  the  fact  that  the  patients  had  suffered  from  the  disorder  in  previous 
years.  Usually  the  symptoms  are  first  manifested  about  a  year  or  there- 
abouts after  the  first  appearance  of  the  menstrual  flow.  In  some  instances 
hereditary  influences  are  important,  for  the  disease  has  been  observed 
to  run  in  families.  It  has  been  suggested,  however,  that  in  these  cases, 
the  family  predisposition  has  been  occasioned  by  exposure  of  the  patients 
to  similar  habits  which  may  have  served  as  exciting  causes.  Allowing 
for  this  opinion,  there  can  be  no  doubt  of  the  fact  that  there  are 
some  cases  in  which  heredity  alone  exerts  an  important  causative 
influence.  There  seems  to  be  no  special  character  of  constitution  pre- 
disposing to  chlorosis.    It  is  a  general  belief,  to  which  Osier  gives  his 
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adherence,  that  girls  with  light  hair  and  a  fair  complexion  are  the  more 
frequently  attacked.  While  this  may  be  true  as  a  comparative  state- 
ment, too  much  dependence  must  not  be  placed  upon  it,  for  brunettes 
are  by  no  means  infrequently  afflicted.  The  disease  is  also  said  to  occur 
in  those  naturally  delicate ;  but  here  again  we  have  a  statement  by  no 
means  without  numerous  exceptions,  for  many  cases  have  occurred  in 
girls  hitherto  in  possession  of  most  robust  health.  It  may  occur  in  the 
stout  or  the  thin,  in  the  tall  or  in  the  short.  Jolly  has  contended  that 
families  subject  to  tuberculosis  are  predisposed  to  the  disease  under  con- 
sideration. 

Virchow  believes  that  in  some  cases,  at  least,  chlorosis  is  the  result 
of  developmental  errors,  and  that  its  foundation  is  laid  at  birth.  He 
observed  an  abnormal  narrowness  of  the  aorta  and  of  its  branches  in 
many  cases.  This  cannot  be  a  necessary  cause,  however,  for  many 
cases  of  this  arterial  anomaly  occur  in  persons  in  the  possession  of  excel- 
lent health. 

Some  cases  seem  to  have  a  neurotic  origin.  Such  are  those  in  which 
the  disease  has  appeared  as  an  apparent  result  of  emotional  influences, 
such  as  fright,  disappointed  love,  and  other  emotions.  The  theory  that 
chlorosis  results  from  unsatisfied  sexual  desire  is  sadly  in  need  of  con- 
firmation, for  it  may  occur  in  young  married  women  as  well  .as  in  others. 
Its  only  foundation,  in  fact,  lies  in  its  frequent  occurrence  among  young 
women  at  a  period  of  life  when  sexual  activity  is  about  to  begin.  It  is  a 
theory  that  cannot  be  too  severely  condemned,  tending  as  it  does'to  the 
recommendation  of  marriage  as  a  therapeutic  measure.  Undoubtedly 
the  demands  of  modern  social  life  are  important  predisposing  factors. 
Young  women  are  altogether  too  prone  to  neglect  all  the  laws  of  hygiene. 
They  form  indolent  habits,  read  sensational  or  erotic  novels,  live  in  close 
rooms,  keep  late  hours,  dress  improperly,  eat  irregularly,  and  neglect 
their  bowels.  The  last  mentioned  was  regarded  by  Sir  Andrew  Clark  as 
of  pre-eminent  importance,  so  much  so  indeed,  that  he  proposed  that 
chlorosis  should  be  called  "  faecal  ansemia."  He  claimed  that  all  of  the 
symptoms  of  the  disease  could  be  a  sequence  of  fsecal  absorption.  There 
can  be  no  doubt  of  the  importance  of  this  factor,  but  it  does  not  explain 
all  cases.  I  have,  at  present,  under  treatment  a  young  lady  of  eighteen 
years  with  a  characteristic  chlorosis,  who  has  never  had  a  marked  consti- 
pation. No  social  scale  is  exempt.  The  wealthy  classes  are  exposed  to  the 
influences  just  enumerated,  while  the  poorer  are  forced  to  subsist  on  food 
improper  in  quality  or  deficient  in  quantity,  and  work  from  daybreak 
to  sunset  in  crowded,  illy-ventilated  workshops,  which  no  intelligent 
community  should  tolerate. 

It  is  very  doubtful  if  chlorosis  ever  results  from  other  acute  or 
chronic  diseases.  Cases  alleged  to  be  of  this  character  are  really  examples 
of  secondary  or  sym'ptomatic  ansemia. 
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Pathology  and  Morbid  Anatomy. — The  opportunities  for  patho- 
logical research  are  necessarily  very  limited,  because  of  the  rarity  with 
which  this  disease  results  fatally.  Virchow's  observations  relating  to 
the  small  size  of  the  aorta  and  its  branches  in  many  cases,  have  been 
referred  to .  This  condition  cannot  be  any-other  than  an  associated  one, 
however,  for  if  it  were  a  causative  factor  it  is  hardly  likely  that  chlorosis 
would  be  as  amenable  to  treatment  as  it  is.  So  far  the  pathology  of 
chlorosis  must  be  regarded  as  an  enigma.  Whatever  theory  is  accepted 
must  explain  the  occurrence  of  the  disease  in  women  at  the  age  of  begin- 
ning functional  activity  of  the  sexual  organs. 

Symptomatology. — The  onset  of  chlorosis  is  nearly  always  slow. 
Cases  are,  however,  observed  in  which  the  symptoms  appear  and  pro- 
gress rapidly,  so  that  all  the  phenomena  of  the  disease  become  well 
marked  within  a  few  weeks.  As  to  the  symptoms  which  first  attract 
notice  and  call  for  relief,  we  may  say  that  they  vary  in  different  cases. 
Sometimes  it  is  a  general  lassitude,  sometimes  amenorrhoea,  headache, 
cough,  pallor,  dyspnoea  on  slight  exertion,  and  many  others  of  consider- 
able variety. 

The  pallor  in  chlorosis  is,  as  a  rule,  better  marked  than  in  other 
varieties  of  anaemia  owing  to  the  deficiency  in  the  coloring  matter  of  the 
blood.  It  shows  itself  as  a  characteristic  greenish-yellow  tinge,  to  which 
the  disease  owes  one  of  its  populs^r  names,  ^' the  green  sickness."  The 
palpebral  conjunctivae  participate  in  the  general  pallor.  Indeed,  an 
examination  of  these  parts  constitutes  a  ready  means  of  recognizing  the 
anaemia.  The  matrices  of  the  finger-nails  are  likewise  pale.  The  pa- 
tient is  generally  apparently  well-nourished  and  is  plump ;  indeed,  she 
may  be  stouter  than  normal.  The  cheeks  often  exhibit  a  well-marked 
flushing  under  excitement,  this  reddish  tinge  standing  forth  in  marked 
contrast  with  the  pallor  of  the  rest  of  the  body.  The  explanation  of  this 
phenomenon  is  found  in  the  relatively  large  size  and  superficial  position 
of  the  cutaneous  vessels  of  these  parts,  which  naturally  brings  about  a 
relatively  large  vascular  supply,  which  increases  under  the  stimulus  of 
any  excitement.  The  preservation  of  adipose  tissue  is  an  important  fea- 
ture of  chlorotic  cases. 

Dyspnoea,  syncope,  and  palpitation  of  the  heart,  are  phenomena  of 
many  cases.  They  are  due  directly  to  the  changes  in  the  blood,  the 
oxygen-carrying  property  of  which  is  decidedly  impaired.  Although 
suggestive  of  cardiac  disturbance  they  are  not  in  any  way  dependent 
upon  disease  of  the  heart.  In  some  cases  the  actual  quantity  of  the 
blood  is  increased,  thus  throwing  additional  labor  on  the  heart,  which 
under  the  increased  labor  thrown  upon  it  undergoes  dilatation.  This 
latter  condition,  however,  disappears  on  the  removal  of  the  abnormal 
changes  in  the  blood.  The  inability  to  withstand  exertion  is  likewise 
dependent  upon  the  deficient  oxygenating  power  of  the  blood.    The 
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patient  may  be  able  to  undertake  violent  momentary  exertion,  but  inas- 
much as  restoration  of  the  muscles  for  continued  exertion  requires  a 
liberal  supply  of  oxygen,  their  power  of  endurance  is  decidedly  limited. 
Chlorotic  patients  are  ofttimes  decidedly  whimsical  in  their  actions. 
Thus  they  may  in  response  to  the  general  lassitude  occasioned  by  the 
causes  just  enumerated,  lead  a  lazy  life,  especially  when  the  demands 
made  upon  them  call  for  actions  distasteful  to  them,  and  yet  at  the  call 
of  pleasure  they  rouse  themselves  into  a  state  of  activity,  of  which  they 
had  previously  seemed  incapable. 

Auscultation  of  the  heart  discovers,  in  very  many  cases,  the  charac- 
teristic anaemic  murmur.  These  murmurs  may  be  heard  at  any  of  the 
orifices,  but  are  especially  prominent  at  the  second  costal  cartilage  or 
the  third  interspace  on  the  left  side.  Their  character  is  soft,  their  pitch 
low,  and  their  time  systolic.  They  may  be  associated  with  the  venous 
hum,  the  "  bruit  de  diable."  To  detect  this  phenomenon  a  double  steth- 
oscope is  especially  valuable.  It  should  be  applied  to  the  neck  on  the 
right  side,  near  the  clavicle  and  behind  the  sterno-mastoid  muscle.  The 
murmur  is  then  heard  as  a  continuous  hum,  which  has  been  compared 
to  the  sound  of  a  top.  Pressure  of  the  finger  on  the  vein  above  the  steth- 
oscope causes  the  sound  to  disappear. 

The  pulse  differs  in  no  particular  from  that  of  other  varieties  of 
anaemia.  It  is  small  and  compressible.  Very  slight  influences  cause  it 
to  become  rapid.  In  some  cases  the  circulation  is  sufficiently  sluggish  to 
bring  about  oedema  of  the  ankles.  Brayton  Ball  has  directed  attention 
to  venous  thrombosis  as  a  complication  of  chlorosis.  Either  the  brachial 
or  femoral  veins  or  the  longitudinal  sinus  may  be  involved ;  accident  to 
the  latter  being  especially  serious. 

Chlorotic  patients  present  various  phases  of  mental  character.  In 
some  cases  they  are  unusually  bright  and  vivacious,  but  more  frequently 
are  dull  and  lethargic.  In  many  instances  they  are  decidedly  hysterical 
and  subject  to  remarkable  changes  in  mood  and  temperament. 

Gastro-intestinal  symptoms  are  often  present.  The  patient  may  ex- 
hibit abnormalities  of  appetite  as  fickle  as  the  hysterical  mental  state. 
Ordinarily  there  is  but  little  desire  for  food,  or  the  patient  craves  articles 
of  the  most  indigestible  or  innutritious  character.  Thus,  she  may  devour 
pickles  and  like  articles,  while  she  spurns  nourishing  food.  It  may  even 
happen  that  she  exhibits  a  craving  for  absolutely  indigestible  substances 
as  slate-pencils,  chalk  and  even  earth.  Vomiting  is  sometimes  observed 
and  is  especially  apt  to  take  place  in  the  morning.  This  phenomenon, 
taken  in  conjunction  with  the  previously  mentioned  insane  appetite  and 
the  amenorrhoea  to  be  mentioned  shortly,  may  lead  to  the  suspicion  of  a 
possible  pregnancy.  Dilated  stomach  has  been  discovered  in  some  cases 
and  may  be  either  a  cause  or  a  result  of  the  blood  condition.  As  r^ards 
the  power  of  digestion,  the  patient's  ability  to  digest  fats  is  lost  early  in 
the  disease ;  next,  she  exhibits  a  loathing  for  meats. 


Digitized  by 


Google 


CHLOROSIS.  793 

The  bowels  are  constipated  as  a  rule,  and  to  an  extreme  degree. 
There  is  formation  of  large  quantities  of  flatus. 

The  headache  is  sometimes  a  very  troublesome  symptom,  indeed 
the  one  for  which  the  patient  seeks  relief.  It  is  usually  situated  in  the 
vertex. 

Menstrual  disturbance  is  not  uncommon.  Sometimes  it  consists  of 
amenorrhoBa,  which  is  wrongly  interpreted  by  the  mother  to  be  the  cause 
and  not  a  symptom  of  the  blood  state.  In  other  cases  there  is  menstrual 
irregularity,  and  in  still  others  menorrhagia. 

As  a  rule  the  temperature  is  normal.  Cases  running  a  febrile  course 
are  to  be  regarded  as  possessing  serious  features. 

Examination  of  the  Blood.  An  examination  of  the  blood  affords  a 
positive  means  of  diagnosing  chlorosis.  The  characteristic  feature  is  a 
diminution  in  the  percentage  of  hsemoglobin,  while  the  red  blood-cells 
are  but  slightly  diminished  in  number.  Thus  the  hsemoglobin  may 
be  but  25  per  cent,  of  the  normal  standard,  while  a  count  of  the 
corpuscles  gives ttbout  three  and  a-half  millions  to  the  cubic  millimetre, 
or  about  75  per  cent,  of  the  normal.  The  white  blood-corpuscles  are 
only  slightly  increased  in  number,  bearing  a  ratio  to  the  red  of  about 
1 :  400. 

Microscopically  the  individual  blood-cells  are  seen  to  be  paler  than 
normal,  and  are  sometimes  distorted,  presenting  flask-like  or  hammer- 
like appearances.  Some  have  claimed  that  the  alkalinity  of  the  blood 
is  diminished. 

Diagnoeds. — ^The  diagnosis  of  chlorosis  is,  of  course,  readily  made 
by  the  presence  of  the  history  already  given.  It  may  happen,  however, 
that  grave  forms  of  anaemia,  or  anaemia  secondary  to  other  diseases,  may 
arise  and  fail  of  recognition.  A  diagnosis  of  chlorosis  can  then  only  be 
assured  when  the  blood  examination  shows  the  characteristic  alterations 
already  described,  and  careful  physical  examination  proves  the  absence 
of  such  organic  diseases,  e,g.^  Bright's  disease,  phthisis  and  haemorrhage, 
as  may  produce  marked  anaemia. 

Frognosis. — This  is  almost  certainly  favorable,  a  cure  always  result- 
ing excepting  in  those  cases  complicated  by  serious  changes  in  the  vas- 
cular system. 

Treatment. — The  successful  treatment  of  chlorosis  demands  atten- 
tion to  both  medicinal  and  hygienic  details.  Regarding  the  latter,  it 
will  be  found  advisable  in  the  majority  of  mild  diseases  to  insist  upon  a 
life  in  the  open  air,  with  a  certain  amount  of  exercise.  Severe  cases,  on 
the  other  hand,  require  considerable  rest;  in  some  instances  it  may  be 
necessary  to  place  the  patient  under  a  systematic  rest  cure  with  over- 
feeding and  massage.  The  diet  should  be  highly  nutritious.  It  should 
consist  as  far  as  possible  of  albuminous  food,  and  the  patient  should 
make  it  a  rule  to  take  some  light  nourishment,  as  milk,  between  meals.  ^ 
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Fresh  air  is  a  valuable  adjuvant;  it  is  well,  therefore,  when  circumstances 
will  permit,  to  send  the  patient  to  the  country  or  seashore.  The  greatest 
attention  should  be  paid  to  the  bowels,  if  constipation  coexists,  remedy- 
ing this  evil  by  hygienic  measures,  and  not  by  purgation. 

As  to  the  remedies  useful  in  chlorosis,  iron  stands  pre-eminent  Use- 
ful as  it  is  it  must  not  be  regarded  as  a  universal  specific.  It  is,  however, 
the  remedy  which  will  be  found  indicated  in  the  majority  of  cases,  and 
as  Hughes  as  shown,  is  homoeopathic  to  the  disease.  Most  physicians 
find  it  necessary  to  give  rather  large  doses  of  the  drug,  t.  e.,  one  grain 
dose  of  the  crude  or  the  first  decimal  trituration  of  ferrum  redadum. 
Some  advise  Blaud's  pill.  The  symptoms  of  ferrum  show  a  wide  ap- 
plicability in  this  disease.  We  may  note  especially  the  pale  waxeuwor 
earthy  hue  to  the  skin,  sudden  flushing  of  the  cheeks  under  slight  ex- 
citement, gastralgia,  heavy  pressure  in  the  epigastrium,  pallor  of  the  mu- 
cous membranes,  aversion  to  meat,  profuse  menstruation,  general  chilly 
feelings,  palpitation  of  the  heart,  oedema  of  the  feet,  throbbing  of  the 
bloodvessels  all  over  the  body,  headaches,  and  vertigo.  Pulsatilla  is 
adapted  to  many  cases  of  chlorosis.  It  is  especially  indicated  when  the 
characteristic  mental  condition  of  that  remedy  is  present.  The  patient 
complains  of  feeling  chilly  and  yet  finds  relief  in  the  open  air.  When 
pains  are  present,  they  are  apt  to  be  accompanied  by  chilliness.  Men- 
struation is  scanty.  QraphUes  should  be  prescribed  for  chlorotic  patients 
who  are  possessed  of  a  rough,  harsh,  dry  skin  with  but  little  tendency  to 
sweat.  Constipation  is  apt  to  be  obstinate.  Menstruation  is  delayed  and 
scanty.  Some  severe  cases  which  do  not  yield  to  ferrum  require  arseni- 
€um^  especially  when  debility  is  marked  and  oedema  is  present.  Gastric 
irritability  afibrds  still  another  indication  for  the  use  of  arsenic.  Other 
remedies  which  may  prove  useful  are  agna,  calcarea  carb,,  and  aiumina. 
In  every  case  too  much  must  not  be  expected  of  medicines  in  the  ab- 
sence of  attention  to  proper  modes  of  living. 

PROGRESSIVE  PERNICIOUS  AN/F.MTA. 

Synonyms. — Idiopathic  anaemia ;  essential  ansemia ;  essential 
febrile  ansemia ;  Biermer's  ansemia. 

Respecting  nomenclature,  the  term  "progressive  pernicious  ansemia  ** 
while  in  common  use,  is  not  precisely  correct,  for  some  cases  do  recover 
and  others  improve  only  to  relapse  from  time  to  time.  Essential  ansemia 
is  probably  more  appropriate,  as  it  does  not  necessitate  an  absolutely 
unfavorable  prognosis,  and  the  word  "essentiar*  signifies  the  inde- 
pendence of  the  blood  changes  of  any  visceral  lesions. 

Definition. — Progressive  pernicious  ansemia  is  a  form  of  ansemia 
occurring  independently  of  any  disease  of  any  of  the  viscera  and 
characterized  by  certain  changes  in  the  blood.  These  latter  consist  of 
diminution  in  the  number  of  red  corpuscles  which  also  exhibit  alterations 
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in  shape  and  size,  changes  in  the  composition  of  the  plasma,  lessened 
coagulability  of  the  blood,  and  deficient  hsemoglobin,  although  never  to 
the  extent  which  «the  destruction  of  red  blood-corpuscles  would  lead  us 
to  expect. 

History. — AlthougH  isolated  cases  of  a  fatal  aneemia  were  reported 
by  several  observers  as  far  back  as  the  early  portion  of  the  present  cen- 
tury, the  disease  under  consideration  received  no  special  notice  until 
described  by  Addison  in  1855,  and  even  then  mainly  in  England.  Chan- 
ning,  in  America,  had  reported  a  case  as  early  as  1832,  and  it  is  evident 
that  his  colleagues  were  familiar  with  pernicious  ansemia  at  that  time. 
In  1872  Biermer  published  his  extensive  monograph  in  which  he  pro- 
poftd  the  name  "  progressive  pernicious  ansemia  "  as  the  most  appropri- 
ate. His  dissertation  added  much  to  the  already  existing  knowledge,  but 
still  his  claim  of  priority  of  description  was  untenable.  His  writings  did 
considerable  toward  making  knowledge  of  the  disease  universal.  Since 
his  time,  further  contributions  to  the  literature  of  the  subject  have  been 
made  by  Pepper,  Osier,  Quincke,  Pye-Smith,  Bramwell  and  Mackenzie. 

Etiology. — ^The  predisposing  influence  of  age  and  sex  so  marked  in 
chlorosis  is  not  found  in  pernicious  ansemia.  The  disease  seems  to  occur 
with  about  equal  degree  of  frequency  in  the  two  sexes,  some  observers 
contending  for  preponderance  in  male  subjects  (Osier)  and  others  for 
preponderance  in  females  (Zenker,  Biermer  and  Ousserow).  It  is  a 
disease  of  young  adults,  the  majority  of  cases  occurring  between  the  ages 
of  twenty  and  forty  years.  It  has  been  observed  in  children,  however, 
GriflBth  having  collected  from  literature  about  ten  cases  in  children 
under  twelve  years  of  age. 

The  general  understanding  of  pernicious  ansemia,  that  of  an  essen- 
tial or  idiopathic  disorder,  naturally  makes  the  etiology  of  all  cases 
coming  under  this  category  either  doubtful  or  impossible  of  recognition. 
Cases  bearing  all  the  phenomena  of  the  disease  have  followed  pregnancy, 
and  especially  in  patients  in  whom  a  number  of  pregnancies  have  suc- 
ceeded each  other  at  very  short  intervals. 

Grave  ansemia  has  frequently  been  observed  in  connection  with 
atrophy  of  the  gastric  mucous  membrane,  and  this  has  led  to  the  sugges- 
tion that  this  lesion  is  ofttimes  the  cause  of  progressive  pernicious 
ansemia.  William  Hunter  believed  the  disease  to  be  the  result  of  intoxi- 
cation arising  from  absorption  by  the  gastro-intestinal  mucous  mem- 
brane. It  is  not  surprising  in  the  case  of  a  disease,  the  etiology  of  which 
is  so  obscure,  that  the  germ  theory  should  be  appealed  to  for  aid. 
Accordingly  we  find  that  Klebs  and  Frankenhauser  have  made  special 
claims  for  micro-organisms  named  by  them  ''cercomonas  globulus"  and 
"cercomonas  navicula,"  and  have  ascribed  to  them  a  pathogenic  in- 
fluence. The  claim  for  an  infectious  origin  finds  some  little^.support  in 
the  apparently  greater  relative  frequency  of  pernicious  ansemia  in  certain 
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countries,  as  Switzerland.  The  disease  seems  to  occur  more  frequently 
among  dispensary  than  private  patients ;  hence  it  is  not  unreasonable  to 
attribute  defective  hygiene  and  privation  as  possessing  some  influence  in 
its  production.  In  some  cases  it  has  followed  immediately  after  loos  of 
blood.  Under  ordinary  circumstances  recovery  from  such  an  accident 
is  prompt,  but  in  certain  instances  recovery  does  not  ensue,  and  the 
anaemia  progresses  to  a  fatal  termination. 

Pathology  and  Morbid  Anatomy. — Interesting  as  are  the  theories 
proposed  to  account  for  the  existence  of  pernicious  anaemia,  their  consid- 
eration is  out  of  place  at  this  time,  for  in  the  present  state  of  our  knowl- 
edge they  must  be  regarded  as  purely  speculative.  We  must,  therefore, 
confine  ourselves  to  a  presentation  of  observed  facts,  i,  e.,  of  the  moftid 
changes  found  at  autopsies.  These  may  be  generally  stated  to  consist 
of  blood  changes,  anaemia,  fatty  degeneration  of  different  viscera,  hsemor- 
rhagic  extravasations  into  tissues  and  organs,  and  alterations  in  the 
composition  of  the  bone-marrow.  The  blood  changes  will  be  described 
when  speaking  of  the  symptomatology  of  the  disease.  The  tissues 
throughout  the  body  exhibit  a  remarkable  bloodlessness.  The  ordinary 
amount  of  subcutaneous  fat  is  present;  the  fat,  moreover,  presents  a 
bright  or  sulphur-yellow  color,  attributed  by  Lepine  to  the  presence  of 
a  ferrous  sulphide.  (Edema  in  various  parts  of  the  body  is  not  uncom- 
mon. Thus  it  has  been  observed  in  the  feet  and  ankles,  the  face,  or 
over  the  entire  body.  Sometimes  accumulations  of  serum  are  found  in 
the  serous  cavities,  e,  g,,  the  pleura,  the  pericardium,  and  the  perito- 
neum. The  quantity  of  effusion,  however,  is  rarely  sufficiently  large  to 
make  its  existence  recognizable  by  physical  signs  during  life.  (Edema 
of  the  lungs  constitutes  a  common  condition  in  the  terminal  stages  of 
the  disease. 

The  widespread  fatty  degeneration  in  pernicious  anaemia  probably 
arises  secondarily  to  the  blood  state.  It  is  noted  as  especially  prominent 
in  the  heart,  but  it  affects  the  kidneys,  liver,  walls  of  the  stomach  and 
intestines,  and  the  bloodvessels.  The  fatty  degeneration  of  the  heart 
muscle  is  sometimes  so  marked  as  to  be  perceptible  to  the  naked  eye. 
It  is  exhibited  as  yellow  mottlings  or  striations,  and  is  most  marked  on 
the  musculi  papillares  and  the  columnse  carnese.  The  ventricles  exhibit 
more  advanced  changes  than  do  the  auricles.  The  liver  is  also  fatty, 
but  is  normal  in  size.  The  intima  of  the  bloodvessels  exhibits  patches 
of  fatty  degeneration. 

Minute  hsemorrhagic  extravasations  constitute  a  very  important 
and  very  common  phenomenon  of  pernicious  anaemia.  They  are 
observed  with  especial  fiequency  in  the  retina,  probably  because  that 
portion  of  the  body  is  readily  accessible  to  examination.  At  autopsies 
they  have  been  found  in  and  beneath  the  serous  membranes  and  in  the 
mucous  membranes  of  the  gastro-intestinal  and  respiratory  tracts  and  in 
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the  bladder.  They  are  sometimes  observed  in  the  brain  snbstance. 
They  have  been  variously  ascribed  to  vascular  degeneration,  embolism, 
thrombosis,  and  diapedesis. 

The  most  interesting  change  in  the  liver  is  the  increased  percentage 
of  iron  found  in  that  organ.  In  health  the  normal  amount  of  iron  in 
the  liver  according  to  Oidtman  is  .08  per  cent.;  but  in  pernicious  anaemia 
it  was  found  to  reach  .5187  by  Rosenstein  and  .6  by  Quincke.  The 
excessive  deposit  of  iron  is  also  found  in  other  organs,  but  in  much  less 
degree  than  in  the  liver.  It  is  manifested  as  a  dark  gray  staining,  espe- 
cially marked  in  the  outer  and  middle  zones  of  the  lobules  of  the  liver. 
So  far  as  is  known  this  condition  is  not  found  in  secondary  anaemias. 
Examinations  made  by  Scott  under  the  direction  of  Osier  makes  it  appear 
that  this  lesion  is  peculiar  to  pernicious  anaemia.  Russell  in  seven  out 
of  forty-four  livers  examined  by  him  found  as  marked  deposits  of  iron  as 
in  pernicious  anaemia.  In  all  of  his  cases  the  quality  of  the  blood  was 
seriously  impaired.  He  favors  the  view  that  pernicious  anaemia  is  a  pro- 
cess common  to  a  number  of  affections  and  not  an  independent  disease. 

Lesions  of  the  cerebro-spinal  nervous  system  are  not  uncommon. 
A  general  anaemia  of  these  parts  is,  of  course,  always  present.  There 
may  also  be  observed  minute  haemorrhagic  extravasations,  and  in  rare 
instances  extensive  haemorrhages.  Eichhorst  and  Mfiller  observed 
haemorrhagic  pachymeningitis.  Minnich  and  Lichtheim  have  noted 
spinal  lesions  with  especial  frequency,  the  former  even  when  the  symp- 
toms during  life  were  not  suggestive  of  such  a  morbid  state.  These 
lesions  consisted  of  capillary  haemorrhages,  sclerosis  of  the  posterior 
columns  and  segmentation  of  the  axis  cylinders.  The  cases,  however, 
in  which  spinal  symptoms  are  prominent  phenomena  during  life  are 
necessarily  limited,  and,  judging  from  personal  experience,  point  more 
particularly  to  a  widely  disseminated  sclerosis  of  the  cord. 

Atrophy  of  the  gastric  mucous  membrane  has  been  observed  by  a 
number  of  clinicians,  but  is  by  no  means  a  constant  condition.  Sub- 
mucous haemorrhages  are  comparatively  frequent. 

The  spleen  and  lymphatic  glands  present  no  definite  condition. 
The  former  may  be  either  small,  normal  or  enlarged.  The  lymphatic 
glands  are  usually  normal.  Changes  in  the  bone-marrow  seem  to  be 
pretty  constant.  These  have  been  described  as  a  primary  hyperplasia. 
To  use  Osier's  words,  "  The  amount  of  yellow  marrow  is  diminished  and 
is  apparently  replaced  by  haemoblastic  red  marrow."  In  a  case  reported 
by  Rindfleisch  the  marrow  appeared  to  be  one  huge  ii^ass  of  nucleated 
red  cells,  and  Rindfleisch  is  inclined  to  think  the  cause  of  the  pernicious 
anaemia  to  be  an  inability  of  the  organism  to  change  the  nucleated  red 
cells  into  the  normal  non-nucleated  red  blood-corpuscles. 

In  closing  this  review  of  the  pathology  of  pernicious  anaemia  we 
must  express  our  agreement  with  those  authors  who  hold  that  the  disease 
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is  probably  dependent  upon  a  variety  of  disorders,  and  that  those  in 
which  such  lesions  are  absent  may  be  due  to  the  destruction  of  red  blood- 
corpuscles  by  toxic  substances  in  the  circulation. 

Symptomatology. — ^The  first  evidences  of  ill  health  in  pernicious 
ansemia  are  those  incident  to  the  blood  changes  and  which  differ  in  no- 
wise from  those  characterizing  other  forms  of  anaemia.  The  illness  is 
usually  of  very  gradual  onset,  so  gradual  indeed  that  it  is  hard  to  say 
exactly  when  it  began  to  assert  itself.  Exceptionally,  cases  in  which  the 
progress  is  rapid,  are  observed.  The  patient  becomes  pale,  and  his 
strength  departs.  Evidences  of  deficient  oxygenation  appear  in  the 
shape  of  breathlessness  and  palpitation  on  slight  exertion.  As  the 
anaemia  increases  the  pallor  gives  place  to  a  lemon-yellow  hue  of  the 
skin,  which  is  usually  described  as  characteristic  of  the  disease.  Head- 
ache, vertigo,  and  tinnitus  aurium  become  prominent  in  this  as  in  other 
varieties  of  ansBmia.  The  mucous  membranes  participate  in  the  pallor. 
The  appetite  is  gradually  lost;  digestion  is  impaired,  probably  because 
the  impoverished  blood  supplied  to  the  stomach  necessitates  a  lowered 
standard  of  nutrition  in  that  organ.  Nausea  is  often  present,  and  is  fre- 
quently associated  with  vomiting,  which  may  prove  exceedingly  obsti- 
nate. These  symptoms  are  all  present  in  chlorosis,  but  in  the  disease 
under  consideration  they  attain  a  much  higher  degree  of  intensity  than 
in  that  comparatively  speaking*  innocent  disorder.  The  anaemia  eventu- 
ally becomes  so  profound  that  the  patient  has  not  sufficient  strength  to 
sit  up.  If  he  attempts  to  do  so,  syncope  occurs.  In  dome  cases  this 
symptom  is  accompanied  by  spasmodic  rigidity  of  the  entire  body.  The 
mind  is  generally  unimpaired.  All  questions,  however,  are  answered  in 
a  listless  manner  in  a  low  and  feeble  tone  of  voice. 

Considering  now  the  symptoms  of  the  disease  aeriatvnif  the  appear- - 
ances  presented  by  the  blood  claim  first  attention.  That  fluid  presents 
a  marked  diminution  in  the  number  of  red  blood-corpuscles ;  the  haemo- 
globin is  also  much  decreased,  though  not  usually  in  full  proportion  to 
the  loss  of  the  corpuscular  elements ;  the  white  corpuscles  are  normal  in 
quantity  or  somewhat  increased.  The  red  blood-cells  exhibit  remark- 
able changes  in  conformation.  Some  are  misshapen  (poikilocytosis) ; 
others  are  greatly  enlarged  (megalocytes  or  macrocytes) ;  and  still  others 
are  much  smaller  than  normal  (microcytes).  The  diminution  in  the 
number  of  red  blood-corpuscles  is  extreme  in  advanced  cases ;  Quincke 
has  reported  one  in  which  they  numbered  but  143,000  to  the  cubic 
millimetre  just  before  death;  and  Wiltschur  another  in  which  they  were 
250,000  to  the  cubic  millimetre.  As  already  stated,  the  lowering  of  the 
percentage  of  haemoglobin  is  never  so  extreme  as  the  oligocythaemia. 
Thus  in  Wiltschur's  case  the  haemoglobin  amounted  to  11  per  cent.  The 
relatively  good  supply  of  haemoglobin  is  regarded  by  many  as  strongly 
characteristic  of  pernicious  anaemia.    It  is  certainly  sufficiently  distinc- 
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live  to  diflferentiate  it  from  chlorosis  in  which  the  reverse  condition 
obtains.  Its  value  is  greatly  lessened  by  the  fact  that  instruments  for 
estimating  the  proportion  of  haemoglobin  in  practice,  are  so  decidedly 
lacking  in  accuracy  that  they  cannot  be  depended  upon  in  determining 
slight  differences.  The  error  possible  i^  von  Pleischl's  hsemometer  (which 
is  generally  acknowledged  as  the  best  of  the  class)  is  stated  to  be  as  high 
as  10  per  cent,  when  dealing  with  greatly  impoverished  blood. 

Microscopic  examination  of  the  blood  shows  a  large  number  of  large 
blood-corpuscles,  which  may  measure  from  lO/t  to  15/a.  These  macro- 
cytes  constitute  an  important  feature  of  pernicious  ansemia.  They  are 
present  in  other  cases ;  but  when  found  in  the  proportion  of  25  per  cent 
of  the  red  corpuscles  they  are  regarded  by  Henry  as  certain  evidence  of 
the  existence  of  pernicious  ansBmia.  It  is  to  their  presence  that  the 
relatively  large  proportion  of  hsemoglobin,  in  comparison  with  the  num- 
ber of  red  blodd-cells,  has  been  ascribed.  Microcytes,  L  e.,  red  blood- 
corpuscles  ranging  in  size  from  2/m  to  6m  in  diameter  are  said  to  be  present 
in  pernicious  ansemia  by  Vanlair  and  Masius,  whose  observations  are 
quoted  approvingly  by  Osier.  Von  Jaksch,  however,  remarks  that  micro- 
cytes are  seldom  found  in  the  blood  in  this  disease.  Marked  alterations 
in  the  configuration  of  the  red  blood-corpuscles  have  been  noted,  and  are 
by  some  regarded  as  characteristic  of  pernicious  ansemia.  The  abnormal 
shapes  have  been  variously  described  as  resembling  flasks,  anvils,  knobs, 
goblets,  etc.  Extensive  clinical  observation  proves  that  they  are  by  no 
means  characteristic  of  the  disease  under  consideration^  for  unquestion- 
able cases  have  been  observed  in  which  they  were  absent ;  and  they  may 
be  found  in  any  disease  in  which  the  blood  is  greatly  altered  and  espe- 
cially when  the  red  blood-cells  are  diminished  in  number.  The  leuco- 
cytes are  never  increased  excepting  temporarily ;  on  the  contrary  they 
may  be  diminished ;  usually,  however,  to  but  a  slight  extent. 

As  already  stated  when  speaking  of  the  pathology  of  pernicious 
ansemia,  hsemorrhagic  extravasations  into  the  submucous,  subserousi 
and  subcutaneous  tissues  are  exceedingly  common.  Retinal  hsemor- 
rhages  have  been  observed  with  especial  frequency.  Mackenzie  says 
they  are  almost  invariably  present.  Purpuric  spots  are  often  seen.  Epi- 
staxis,  bleeding  from  the  mouth  and  gums,  metrorrhagia,  and  cerebral 
hsemorrhage  have  also  been  noticed.  These  hsemorrhagic  symptoms 
are  found  in  most  ansemias,  but  they  are  observed  with  especial  fre- 
quency in  the  pernicious  variety.  Baques  has  even  seen  retinal  hsemor- 
rhages  and  oedema  in  cases  of  temporary  ansemia. 

Pyrexia  is  a  very  common  symptom  of  pernicious  ansemia.  Im- 
mermann  regarded  it  as  diagnostic.  It  is  present  in  the  majority  of 
cases.  It  is  decidedly  irregular  in  its  type.  Usually  the  temperature 
reaches  101°  or  102°  P.,  but  it  may  be  as  high  as  104°  F.  During  the 
pyrexia  there  is  very  apt  to  be  an  aggravation  of  all  the  other  symptoms 
of  the  disease. 
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Examination  of  the  heart  and  bloodvessels  reveals  the  presence 
of  the  characteristic  venous  and  anemic  murmurs  already  described  in 
connection  with  chlorosis.  The  throbbing  of  the  large  arteries  may  be 
visible.  A  venous  pulse  was  observed  by  Osier  in  two  cases.  A  capil- 
lary pulse  may  be  visible.  Sphygmographic  tracings  may  resemble 
those  of  aortic  insuflSciency. 

Sensitiveness  of  the  bones  to  pressure  has  been  described  by  most 
authors.  The  sternum  in  particular  manifests  pain  on  slight,  gentle  per- 
cussion. Pressure  causes  pain  in  the  bones  of  the  extremities.  In  exoq>- 
tional  instances  swellings  of  joints  have  been  observed. 

The  urine  is  of  low  specific  gravity  and  dark  in  color.  The  latter 
is  due,  as  shown  by  Hunter,  to  pathological  urobilin.  In  one  instance 
he  found  it  due  to  normal  urobilin.  The  presence  of  this  large  quantity 
of  pathological  urobilin  is  regarded  by  Hunter  as  valuable  evidence  of 
excessive  destruction  of  red  blood-corpuscles.  This  substance  may  be 
detected  in  the  urine  by  the  addition  of  a  few  drops  of  an  alcoholic  solu- 
tion of  chloride  of  zinc,  which  produces  a  marked  green  fluorescence. 
As  great  as  is  the  importance  that  has  been  attached  to  these  urinary 
changes,  their  universal  presence  has  been  denied.  Mackenzie  reports 
having  observed  numerous  cases  in  which  the  urine  was  of  a  light  color 
throughout  the  course  of  the  disease;  and  Eichhorst  speaks  of  dark 
urine  as  only  exceptionally  present. 

Hunter  also  found  a  marked  excess  of  the  aromatic  sulphates  in  the 
urine  in  pernicious  anaemia.  These  he  ascribed  to  the  presence  of  ^  in- 
creased but  perverted  gastro-intestinal  activity  and  absorption." 

Spinal  symptoms  are  observed  in  quite  a  number  of  instances.  Ac- 
cording to  Lichtheim  and  others  they  are  the  result  of  degeneration  of  the 
posterior  columns ;  but,  as  already  stated,  personal  experience  teaches 
that  the  motor  phenomena  are  those  of  spastic  paraplegia,  and  hence 
that  the  lesions  involve,  in  part  at  least,  the  pyramidal  tracts. 

DiagnosiB. — ^The  diagnosis  of  pernicious  anaemia  is  to  be  based  on 
the  physical  examinatiofl  of  the  blood,  the  absence  of  any  indications 
of  disease  capable  of  producing  a  secondary  anaemia,  the  extreme  pallor 
as  evidenced  by  the  yellow  complexion,  the  fever,  the  haemorrhagic 
tendency,  and  the  obstinacy  to  treatment.  The  diseases  with  which  it  is 
most  likely  to  be  confounded  are  chlorosis,  secondary  anaemias,  Addison's 
disease,  and  chronic  Bright*s  disease  with  anaemia. 

The  characteristics  of  chlorosis  are  sufficiently  distinctive  to  prevent 
mistakes.  That  disease  occurs  with  especial  frequency  in  young  women 
at  or  shortly  after  the  age  of  puberty ;  and  its  blood  changes  consist  of  a 
greatly  lowered  percentage  of  haemoglobin  entirely  out  of  proportion  to 
the  diminution  in  the  number  of  red  blood-corpuscles. 

In  secondary  anaemia  physical  examination  usually  discovers  the 
existence  of  some  organic  lesions  to  account  for  the  difficulty,  these  in 
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most  instances  consisting  of  gastric  disease,  malignant  tumors,  or 
phthisis.  The  skin  has  not  the  lemon-yellow  tint  of  pernicious  aneemia. 
The  occasional  dependence  of  high  grades  of  anaemia  on  intestinal  para- 
sites must  be  borne  in  mind,  and  careful  inspection  of  the  stools  advised 
80  that  such  a  condition  may  not  escape  observation. 

Addison's  disease  is  characterized  by  pigmentation  of  the  skin,  a 
comparatively  mild  anaemia,  great  emaciation,  and  mental  depression, 
phenomena  which  are  not  observed  in  pernicious  anaemia. 

The  anaemia  of  renal  disease,  tuberculosis,  and  other  organic  affec- 
tions should  not  be  confounded  with  pernicious  anaemia  if  careful  atten- 
tion is  paid  to  the  details  of  physical  examination. 

FrognosiB. — ^The  prognosis  of  pernicious  anaemia  is  very  grave, 
but  few  cases  recovering.  Many  instances  in  which  marked  improve- 
ment in  the  physical  characteristics  of  the  blood  has  taken  place  under 
treatment  have  been  reported.  While  in  many  of  these  the  improve- 
ment has  lasted  for  a  long  time,  in  the  majority,  relapses  ultimately  take 
place.  Osier  confesses  to  having  seen  no  case  in  which  the  improve- 
ment lasted  longer  than  five  years,  although  he  quotes  Hale  White,  who 
reported  a  case  in  which  the  patient  enjoyed  good  health  eleven  years 
after  cure  by  arsenic.  It  is  hard  to  say  just  what  the  elements  which 
influence  the  prognosis  are.  Naturally,  we  would  expect  that  those 
instances  in  which  the  oligocythaemia  is  the  most  marked  offer  the  most 
unfavorable  prognosis;  and  yet  Quincke's  case,  in  which  there  were  but 
143,0()0  red  blood-corpuscles  to  the  cubic  millimetre,  recovered.  A  dim- 
inution of  the  corpuscles  to  below  one-tenth  of  the  normal  should  be 
regarded  with  great  apprehension.  Cases  occurring  in  pregnant  women 
are  believed  to  be  especially  unfavorable.  The  occurrence  of  haemor- 
rhages and  cerebral  symptoms  is  also  of  grave  import. 

Treatment. — While  the  general  results  of  treatment  of  pernicious 
anaemia  are  unsatisfactory,  much  is  occasionally  accomplished  by  medi- 
cinal measures.  Arsenicum  especially  seems  to  be  the  remedy  which  has 
thus  far  done  the  most  good.  It  should  be  given  in  grain  tablets  of  the 
second  decimal  trituration,  three  or  four  times  daily.  Picric  acid  and 
picrate  of  zinc  produce  symptoms  simulating  those  of  pernicious  anaemia, 
and  should  be  borne  in  mind  as  possible  remedies.  Fraser,  of  Ekiin- 
burgh,  has  recently  advocated  the  use  of  a  glycerin  extract  of  red  bone- 
marrow,  and  reports  one  case  in  which  remarkable  results  were  obtained 
by  it.  When  the  patient's  digestion  will  permit,  the  bone-marrow  may 
be  seasoned  with  a  little  salt,  and  administered  on  bread  and  crackers. 
In  still  other  cases  it  may  be  mixed  with  hot  milk.  The  question 
of  transfusion  of  blood  is  one  concerning  which  diverse  views  prevail, 
some  physicians  looking  upon  it  as  positively  harmful.  There  are  some 
who  advocate  the  use  of  salt  infusion,  and  inasmuch  as  this  operation 
has  been  so  simplified  by  the  introduction  of  Northrop's  little  apparatus 
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(see  page  805),  and  cannot  do  any  hann,  it  should  be  resorted  to  when 
other  measures  fail. 

THE  SYMPTOMATIO  AN-ffiMLAE. 

The  symptomatic  (also  known  as  the  secondary)  anaemias  include 
those  cases  of  anaemia  arising  from  loss  of  blood  by  haemorrhage  or 
from  alterations  in  its  composition  in  the  course  of  quite  a  variety  of 
morbid  conditions.  Among  the  latter  malignant  disease,  disorders  of 
alimentation  and  nutrition,  exhausting  diseases,  as  cholera,  chronic  con- 
stitutional disorders,  as  syphilis  and  tuberculosis,  and  certain  toxaemias, 
are  especially  worthy  of  note.  Notwithstanding  the  great  diversity  of 
causes  from  which  symptomatic  anaemia  originates,  the  alterations  in  the 
composition  of  the  blood  are  pretty  much  the  same  in  all  cases.  These 
may  be  summarized  as  consisting  of  loss  of  red  blood-corpuscles  and 
diminution  of  haemoglobin  percentage  in  about  the  same  relative  pro- 
portions. The  haemoglobin  is  never  present  in  greater  quantity  than 
the  number  of  red  blood-c^^ipuscles  permits  as  in  pernicious  anaemia. 
Exceptionally,  the  loss  cl  haemoglobin  is  disproportionately  great,  espe- 
cially, according  to  Neubert,  in  tubercular  diseases.  The  number  of 
white  corpuscles  is  always  relatively,  and  sometimes  absolutely,  increased. 
The  red  corpuscles  themselves  exhibit  marked  abnormalities  in  form  and 
size,  these  changes  being  particularly  manifested  in  cases  in  which  thei*" 
numbers  are  greatly  diminished  as  in  extreme  secondary  antemia. 

(I )  Anssmiafrom  Hsemorrhage.  The  forms  of  haemorrhage  which  espe- 
cially concern  the  physician  are  those  arising  from  rupture  of  aneurisms, 
inefficient  uterine  contractions  following  parturition,  menorrhagia, 
metrorrhagia,  ulceration  of  the  stomach  and  intestines,  the  rupture  of 
oesophageal  varices,  haemoptysis,  epistaxis  and  enterorrhagia.  Haem- 
orrhages into  the  subcutaneous  and  submucous  structures,  and  into  vari- 
ous organs,  as  the  brain,  are  more  properly  classed  as  extravasations,  and 
do  not  occasion  sufficient  loss  of  blood  to  produce  a  perceptible  influence 
on  the  general  system,  unless  frequently  repeated.  Extravasations  into 
important  organs,  as  the  brain,  occasion  such  severe  symptoms  that  any 
anaemia  which  may  arise  therefrom  is  slight  and  apt  to  be  overlooked  in 
the  attention  to  matters  of  far  greater  importance. 

The  occurrence  of  internal  haemorrhage  necessarily  presupposes 
vascular  diseases  or  alterations  in  the  blood  pressure  or  composition  of 
the  blood.  Increased  blood  pressure  may  be  temporary  or  permanent; 
the  former  as  the  result  of  excitement  or  exertion,  and  the  latter  of 
arterio-sclerosis,  cardiac  hypertrophy,  or  nephritis,  or  all  three  in  com- 
bination. The  alterations  in  the  composition  of  the  blood  leading  to 
haemorrhage  result  from  scurvy,  haemophilia,  purpura,  the  malignant 
fevers,  alcoholism  and  Brigbt*s  disease. 

The  immediate  effect  of  the  loss  of  a  moderate  quantity  of  blood  iB 
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diminution  in  blood  pressure,  which  rises  again  as  soon  as  the  bleeding 
ceases.  The  effect  on  the  system  is,  however,  more  marked.  The  func- 
tional activity  of  all  of  the  organs  with  the  exception  of  those  engaged  in 
hsemopoiesis  is  in  abeyance,  because  the  remaining  blood  tends  to  the 
active  viscera,  and  this  of  necessity  takes  from  all  others.  This  explains 
the  lassitude,  indigestion  and  the  weak  heart  persisting  after  haemorrhage. 

Almost  immediately  after  the  occurrence  of  hsBmorrhage  regenera- 
tion comm^ences.  If  the  patient  be  in  good  physical  condition,  the 
normal  amount  of  blood  may  be  regained  in  the  course  of  a  week  or 
ten  days.  The  first  portion  of  the  process  of  repair  consists  in  the 
absorption  of  water  from  the  tissues,  which  continues  until  the  normal 
intravascular  pressure  is  attained.  It  is  this  absorption  of  water  from 
the  tissues  that  produces  the  pinched  face,  the  parched  mouth,  and  the 
great  thirst  following  haemorrhages. 

There  also  occurs  after  haemorrhage  a  moderate  degree  of  leuco- 
cythaemia  due  to  the  flow  of  lymph  into  the  subclavian  veins  from  the 
lymph  ducts.  The  red  blood-corpuscles  have  also  been  found  to  dimin- 
ish somewhat  in  numbers  for  a  short  time  after  severe  haemorrhage. 

In  the  case  of  very  severe  haemorrhage  the  lowering  of  blood  press- 
ure is  extreme,  and  is  the  cause  of  syncope  and  death.  In  non-fatal 
cases,  it  continues  low,  because  notwithstanding  the  contraction  of  the 
arteries,  the  small  quantity  of  blood  remaining  is  insufficient  to  fill  them. 

The  effect  of  haemorrhage  on  the  system  depends  on  the  rapidity 
with  which  the  loss  of  blood  takes  place.  Rapid  loss  of  blood  pro- 
duces a  more  profound  influence  than  does  a  slow  oozing.  Thus  an  acute 
haemorrhage  of  three  pints  may  readily  prove  fatal.  Very  large  quanti- 
ties of  blood  may  be  lost  in  repeated  oozings  and  yet  recovery  take 
place.  The  constitutional  effects  in  the  latter  case  are  sometimes  very 
marked,  because  the  repeated  losses  demand  constant  absorption  of 
water  from  the  tissues,  maintaining  an  almost  constant  hydraemia.  The 
blood  is  therefore  not  in  a  proper  condition  for  maintaining  nutrition, 
and  the  general  health  suffers  correspondingly. 

(2)  Ansemia  from  InanUion,  Anaemia  from  inanition  may  result 
either  from  an  imperfect  supply  of  food,  or  from  disorder  of  the  func- 
tion by  which  nutrition  is  carried  on.  Physiological  experiments  have 
demonstrated  that  fasting  produces  a  diminution  in  the  number  of  red 
corpuscles,  and  even  of  the  total  quantity  of  the  blood.  The  nutritive 
processes  may  be  disturbed  by  imperfect  hygiene,  as  bad  air,  overwork, 
indolent  habits,  etc.,  and  by  disease.  Of  the  latter  we  have  a  marked 
example  in  cancer  of  the  pylorus  and  chronic  gastro-intestinal  disorders. 

(3)  Anssmia  from  Exhausting  Discharges.  This  class  of  cases  includes 
anaemias  arising  from  prolonged  suppuration,  lactation,  albumin- 
uria, and  sexual  excesses.  The  blood  impoverishment  is  due  to  the 
drain  on  the  albuminous  constituents  of  the  blood.    In  most  of  these 
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cases  the  etiology  is  more  or  less  complicated,  and  the  causes  being  long- 
acting,  secondary  changes  in  various  organs  must  result  Thus  it  is  not 
uncommon  to  observe  amyloid  disease  in  old  suppurations ;  during  lac- 
tation there  are  important  physiological  changes  taking  place ;  albumi- 
nuria is  associated  with  serious  kidney  disease,  which  of  course  means 
deficient  elimination  from  the  blood  of  certain  excrementitious  substances. 

(4)  Anaemia  from  Cold.  Long  exposure  to  cold  climates,  as  in  high 
latitudes  without  proper  hygienic  conditions,  produces  a  hig^  grade  of 
anaemia  in  which  the  red  blood-corpuscles  may  be  reduced  to  as  low  as 
20  per  cent,  of  the  normal  number. 

(5)  The  Ansemias  of  Pregnancy.  During  the  course  of  pregnancy 
severe  grades  of  anaemia  may  set  in.  One  of  these  assumes  all  of  the 
characteristics  of  the  progressive  pernicious  variety.  Another  presents 
the  usual  features  of  secondary  anaemias.  In  any  case  the  blood  impov- 
erishment requires  proper  attention,  for  not  only  does  the  condition  pro- 
duce general  and  local  malnutrition,  but  it  increases  the  tendency  to  post- 
partum haemorrhage. 

(6)  Tosdc  Anasmia. — Anaemia  may  arise  from  poisoning  by  quite  a 
variety  of  substances,  notably,  however,  lead,  arsenic,  mercury,  and  phos- 
phorus. Lead  in  particular  produces  an  anaemia  as  marked  as  that  aris- 
ing from  disease.  It  is  said,  too,  that  long-continued  use  of  the  coal-tar 
products  may  cause  a  similar  result,  although  not  to  a  very  high  de- 
gree. Chronic  infectious  processes, as  tuberculosis,  syphilis,  and  malaria, 
may  also  bring  about  extensive  corpuscular  destruction.  In  many  of  these 
latter  cases  the  pathological  state  is  a  complicated  one,  involving  sup- 
puration, and  amyloid  and  visceral  changes.  The  anaemia  accompanying 
the  infectious  fevers  is  probably  as  much  dependent  upon  the  concurrent 
pyrexia  as  it  is  upon  the  organic  poison  to  which  the  symptomatic 
totality  of  the  case  is  due. 

!nreatment.— In  the  majority  of  cases  of  symptomatic  anaemia  the 
treatment  must  be  conducted  on  the  general  principles  appropriate  to  the 
primary  affection,  disregarding  the  blood  impoverishment.  It  must  con- 
sist of  the  administration  of  proper  remedies  and  the  adoption  of  hygi- 
enic measures  designed  to  increase  the  standard  of  nutrition. 

The  anaemia  from  loss  of  blood  finds  a  remedy  of  unquestioned 
value  in  cinchona,  the  mother  tincture  of  which  should  be  administered 
in  doses  ranging  from  five  to  ten  drops  at  intervals  of  from  thirty  minutes 
to  two  hours.  The  same  remedy  is  useful  in  cases  of  anaemia  secondary 
to  long-standing  suppuration,  chronic  diarrhoeas  and  sexual  excesses. 
Phosphoric  add  is  indicated  in  chronic  cases  in  which  the  reaction  is 
unsatisfactory,  and  especially  when  the  drain  has  been  other  than  loss  of 
blood.  Other  remedies  of  occasional  value  are  aramicum  aUmm,  araenicum 
iod.f  chininum  ar8.,ferrum,  ferrum  phosphoricum  and  iodine. 

Transfusion  of  blood  has  been  recommended  as  a  remedy  in  cases  of 
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anaemia  from  heemorrhage.  Physiological  experimentation  and  clinical 
experience,  however,  have  shown  most  conclusively  that  the  intracircu- 
latory  injection  of  a  normal  saline  solution  is  fi^r  more  efficacious.  The 
regeneration  of  red  blood-corpuscles  is  rendered  more  rapid,  and  in  some 
instances  has  proceeded  to  an  extent  sufficient  to  give  the  blood  more 
than  its  ordinary  quota  of  cellular  constituents.  Elaborate  apparatus 
for  the  operation  of  infusion  is  not  necessary,  as  illustrated  by  the 
simple  one  designed  by  Northrop.  Not  only  does  he  recommend  in- 
fusion for  aneemia  consequent  upon  loss  of  blood,  but  also  for  that  of 
cachectic  origin  or  arising  from  severe  drain  of  diarrhoea  and  vomiting. 


FlO.  58.— NOBTHBOP'8  APPAItATUS  FOB  SALT  IkFUSION. 

The  accompanying  illustration  does  not  need  explanation.  The  solution 
employed  "is  made  b^ dissolving  common  salt  in  water  at  a  temperature 
of  115®  to  120®,  in  the  proportion  of  one  heaping-teaspoonful  to  the  pint" 
In  case  of  emergency,  Northrop  declares  that  he  would  be  willing 
to  use  plain  hot  water  from  the  range  rather  than  to  miss  the  oppor- 
tunity for  infusion.  Of  course,  he  prefers  the  salt  solution  made  in 
distilled  water.  The  quantity  of  fluid  used  should  be  sufficient  to  give 
the  pulse  a  good'volume.  Care  should  be  taken  that  the  fluid  is  not 
introduced  too  rapidly,  one  quart  in  fifteen  minutes  is  about  the  proper 
degree  of  rapidity  when  the  solution  is  introduced  into  a  vein ;  in  thirty 
minutes,  when  introduced  into  an  artery.  One  of  the  median  veins  on 
the  flexor  surface  of  the  forearm  is  preferred  for  the  seat  of  operation. 
"  Let  an  assistant  compress  the  arm  above  the  joint,  in  order  to  distend 
the  vein  as  much  as  possible.  Incise  the  skin  over  the  vein,  separate  the 
latter  from  its  surrounding  fascia,  and  secure  it  at  the  distal  end  of  the 
wound  by  means  of  an  artery  clip  or  ligature.  Now  pass  a  ligature 
beneath  the  vein  at  the  proximal  end  of  the  wound  and  leave  it  untied 
until  the  canula  is  inserted.  Hold  up  the  vein  by  means  of  the  clip  or 
ligature  at  the  distal  end,  and  make  a  longitudinal  slit  in  its  wall  large 
enough  to  easily  admit  the  canula ;  insert  the  latter  and  tie  the  ligature 
above  mentioned  around  the  vein  and  canula  together.    The  operation* 
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is  now  completed,  aud  the  current  of  salt  water  should  be  immediately 
started." 

LEUOOOYTBLaSMIA. 

Synonyms. — Leuksemia  (Virchow);  white  blood  disease. 

Definition. — Leucocythsemia  is  a  disease  of  the  blood  characterized 
by  the  usual  symptoms  of  persistent  aneemia,  and  associated  with  increase 
in  the  white,  dnd  decrease  in  the  red  blood-corpuscles,  together  with 
morbid  changes  in  the  spleen,  lymphatic  glands  and  bonennarrow, 
singly  or  combined. 

History. — The  first  authoritative  mention  of  this  disease  in  medical 
literature  seems  to  be  that  of  Bennett,  who  in  October,  1845,  reported 
a  case  as  ''suppuration  of  the  blood  independent  of  inflammation." 
While  recognizing  the  increase  in  the  number  of  the  white  blood-cells, 
and  the  enlargement  of  the  spleen  and  lymphatic  glands,  he  failed  to 
attach  proper  importance  to  these  changes.  One  month  later,  Virchow 
reported  his  first  case  of  the  disease  and  proved  that  the  essential  blood 
change  was  an  increase  in  the  white  blood-cells.  He  proposed  the  name 
"  leukaemia  "  for  the  affection.  This,  however,  is  etymologically  inexact, 
and  is  by  no  means  as  good  a  designation  as  the  one  proposed  by  Ben- 
nett six  years  later, — leucocytheemia  or  white  cell  blood.  Fuller,  in 
1846,  and  Vogel,  in  1849,  demonstrated  the  increase  in  the  white  blood- 
cells  during  life.  In  1851  Bennett  published  an  analysis  of  a  collected 
series  of  cases,  at  which  time  he  proposed  the  name  leucocy thsamia. 
Virchow  described  two  forms  of  the  disease :  One  characterized  by  the 
presence  of  smaller  leucocytes  in  the  blood  and  associated  with  enlarge- 
ment of  the  lymphatic  glands ;  and  the  other,  by  the  appearance  of 
large  white  blood-cells,  and  associated  with  marked  increase  in  the  size 
of  the  spleen.  To  these  Neumann  has  since  added  a  third  variety,  char- 
acterized by  marked  changes  in  the  bone^marrow,  and  which  he  called 
myelogenous  leukaemia.  Pure  examples  of  this  variety  are  practically 
unknown,  only  one  such  case  having  been  recorded  in  literature.  The 
majority  of  examples  of  leucocythaemiaare  associated  with  splenic,  lym- 
phatic and  myelogenous  changes.  Cases  of  a  purely  lymphatic  type  are 
observed  with  comparative  frequency. 

Etiology. — The  most  careful  investigation  of  cases  of  leucocythae- 
mia  have  failed  utterly  to  furnish  us  with  any  reliable  data  respecting 
the  etiology  of  the  disease.  Of  late  years  the  theory  that  it  is  of  microbic 
origin  has  been  very  strongly  entertained.  While  the  data  suggesting 
that  leucocythaemia  is  an  infectious  disease  are  of  more  than  ordinary 
interest  they  are  by  no  means  conclusive.  Thus  far  bacteriological 
investigations  have  added  nothing  definite  to  our  store  of  knowledge. 
Klebs,  Bramwell,  Majocchi,  Bicchini,  Kelsch  and  Vaillard,  have  each 
described  micro-organisms  present  in  individual  cases;  but  as  to  the 
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physical  characteristics  of  these  no  two  observers  agree.  Inoculation 
experiments  have  failed  to  reproduce  the  disease. 

The  occasional  occurrence  of  leucocythsemia  in  subjects  who  have 
been  closely  associated  with  patients  afBicted  with  this  disease  suggests 
very  strongly  that  it  may  be  contagious,  especially  so  as  the  rarity  of  the 
affection  makes  it  improbable  that  two  cases  in  the  same  household  can 
be  a  mere  coincidence.  On  the  other  hand,  however,  inoculations  per- 
formed with  blood  taken  from  leucocythsemic  patients  have  given  nega- 
tive results. 

A  large  number  of  cases  have  been  known  to  follow  closely  upon 
stomatitis  and  ulcerative  affections  of  the  intestinal  tract.  It  is  be- 
lieved, and  with  very  good  reason,  that  these  affections  exert  an  impor- 
tant etiological  influence,  as  they  may  afford  a  suitable  avenue  by 
which  the  hypothetical  infection  may  enter  the  system.  It  would  seem 
irrational  to  believe,  however,  that  lesions  of  the  mouth  and  intestinal 
canal  should  be  the  only  avenues  of  entrance  of  the  infection,  unless 
the  micro-organism  is  one  especially  liable  to  thrive  in  these  localities. 
The  lesson  taught  by  the  theory  of  the  infectious  origin  of  leucocythee- 
mia  is  none  the  less  important  if  it  be  proven  false,  for  cleanliness  of 
the  mouth  is  an  important  point  in  the  management  of  all  diseases 
and  a  necessary  mean&  of  preserving  health. 

Syphilis  and  malaria  seem  to  play  but  a  small,  if  any,  part  in  the 
production  of  leucocytheemia.  Gowers,  it  is  true,  observed  that  a 
malarial  history  existed  in  oue-flfth  of  his  collected  series  of  cases ;  but 
against  this  may  be  urged  the  great  frequency  of  malarial  fevers  and 
the  rarity  of  the  disease  under  consideration.  Syphilis  is  not  known 
to  have  apparently  caused  leucocythsemia  in  any  case.  It  is,  of  course,, 
possible  that  specific  lesions  of  the  blood-forming  organs  may  give 
rise  to  leucocytosis  of  so  extreme  a  character  as  to  make  the  existence 
of  leucocytheemia  a  matter  of  serious  consideration. 

About  two-thirds  of  the  cases  occur  in  male  patients.  Birch-Hirsh- 
feld's  cases  gave  135  males,  and  65  females.  Osier  out  of  18  cases,  had 
11  in  male  subjects.  These  statistics  suggest  the  improbability  that 
pr^nancy  exerts  an  important  influence  as  an  etiological  factor. 

Leucocythsemia  may  occur  at  any  period  of  life.  The  majority  of 
cases,  however,  occur  between  the  ages  of  thirty  and  fifty  years.  The 
youngest  subject  reported  was  eight  weeks  of  age ;  and  Osier  has  ob- 
served it  in  an  infant  of  eight  months.  Trousseau  in  one  of  fifteen  months^ 
and  Mosler  in  one  of  sixteen  months.  Old  age  is  also  liable,  Vidal 
having  reported  a  case  in  a  patient  sixty-nine  years  of  age.  Of  eleven 
cases  which  I  have  seen,  sex  was  about  equally  divided,  and  the  youngest 
was  sixteen  when  attacked. 

It  is  also  a  matter  of  observation  that  the  majority  of  reported  ex- 
amples of  leucocy theemia  have  come  from  the  lower  and  middle  classes ; 
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but  this  is  hardly  proof  that  social  and  sanitary  conditions  constitute  im- 
portant especial  factors  in  the  production  of  the  disease,  for  such  patients 
are  very  liable  to  seek  relief  at  hospitals  and  dispensaries  j^here  they 
come  under  the  care  of  clinicians  who  contribute  very  largely  to  the 
building  up  of  medical  literature.  Still  it  is  not  unreasonable  to  sup- 
pose that  poor  food  and  bad  sanitation  must  act  as  predisposing  factors 
when  the  subjects  thereof  are  exposed  to  the  exciting  causes  of  this  as 
of  other  diseases. 

Race  appears  to  be  utterly  without  influence.  Climate  likewise  is 
unimportant,  for  the  disease  occurs  with  great  rarity  in  all  countries. 

When  leucocythsemia  occurs  in  women,  there  has  apparently  been 
some  relation  to  disordered  sexual  functions.  In  several  instances  it 
has  followed  repeated  pregnancies  ;  in  still  others  it  has  occurred  during 
the  climacteric.  So  far  as  the  latter  is  concerned,  it  is  worthy  of  note 
that  the  disease  as  occurring  in  men,  appears  very  frequently  at  about 
the  age  of  forty-five  or  fifty ;  hence  it  is  not  improbable  that  in  women  at 
that  time  of  life,  it  exists  as  a  matter  of  years  rather  than  as  a  conse- 
quence of  the  disorders  incidental  to  change  of  life. 

Traumatism  afiTectiug  the  spleen  has  been  assigned  as  the  cause  in 
quite  a  number  of  instances.  Ebstein,  however,  believes  that  in  some 
of  these  cases  at  least,  the  leucocytheemia  is  the  result  of  the  chronic 
nervous  changes  excited  by  the  injury.  Osier,  however,  looks  upon 
the  possibility  of  traumatism  as  a  cause  as  exceedingly  problematical. 

The  pre-existence  of  certain  infectious  diseases,  such  as  typhoid 
fever,  pneumonia,  variola,  acute  rheumatism,  etc.,  has  been  discovered 
in  a  number  of  instances,  but  there  is .  insuflicient  evidence  that  the 
etiological  relation  is  of  much  importance. 

Heredity  can  be  occasionally  traced.  Cameron  reports  one  case  in 
which  the  mother,  grandmother,  and  one  brother  also  had  the  disease, 
although  she,  herself,  bore  three  non-leucocythsemic  children.  Sanger 
has  observed  one  case  in  a  child  born  of  a  perfectly  healthy  mother. 

In  several  cases  exposure  to  cold  has  been  assigned  as  the  cause. 

Leucocytheemia  has  been  observed  in  the  lower  animals,  notably  in 
dogs,  horses,  oxen,  swine,  cats,  and  mice. 

Pathology  and  Morbid  Anatomy. — Two  views  respecting  the 
pathology  of  leucocythsemia  prevail.  One,^  and  this  is  the  more 
popular,  claims  that  it  is  a  disease  of  the  blood-forming  organs ;  the 
other,  that  it  is  primarily  a  disease  of  the  blood,  all  other  changes 
being  secondary. 

Of  the  organic  changes,  those  involving  the  spleen  are  the  most 
important  and  have  attracted  the  most  attention.  This  organ  is  always 
enlarged,  its  weight  ranging  from  one  to  eighteen  pounds,  the  average 
weight  being  about  six  pounds.  The  changes  seem  to  be  distributed 
about  evenly  throughout  the  organ,  for  it  is  found  to  preserve  its  normal 
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shape.     As  a  rule  the  surface  is  perfectly  smooth.    Occasionally  there  is 
observed  every  evidence  of  an  old  perisplenitis,  the  peritoneal  covering 
of  the  spleen  exhibiting  opaque  yellow  patches ;  at  the  same  time  there 
are  found  numerous  adhesions  of  the  organ  to  the  diaphragm,. abdom- 
inal walls,  stomach,  omentum,  intestines  and  liver.    The  consistence  of 
the  organ  may  be  either  increased  or  diminished,  usually,  however,  the 
former.    Section  of  the  spleen  shows  it  usually  to  be  firm  and  tough,  and 
the  cut  surface  of  a  reddish-or  purplish-brown.  Sometimes  it  is  brownish- 
yellow,  interspersed  with  yellowish  lines,  these  latter  being  due  to  thick- 
ening of  the  trabecule.    Hsemorrhagic  infarctions  may  also  be  observed 
throughout  the  entire  viscus.    These  may  exhibit  themselves  as  rusty, 
reddish-brown,  or  yellowish-white,  caseous  areas,  when  old;  and  bright- 
red  when  recent.    Sometimes  grayish-white  lymphoid  tumors  are  found 
throughout  the  splenic  substance.     In  the  majority  of  cases  the  Mal- 
pighian  bodies  are  not  prominent;  in  cases  in  which  lymphatic  involve* 
ment  is  an  early  feature  they  may  be  considerably  enlarged,  so  much  so 
as  to  constitute  small  tumors. 

The  cases  in  which  the  consistence  of  the  spleen  is  diminished 
are  generally  those  in  the  early  stage  of  the  disease.  The  pulp  of  the 
organ  is  increased,  as  are  also  the  cellular  elements.  In  some  of  these 
cases  the  spleen  may  rupture  from  undue  distention  with  blood. 
In  all  instances  the  arteries  and  veins  at  the  hilus  are  enlarged. 
Chemical  analysis  has  discovered  glycocoU,  hypoxanthin,  xanthin, 
leucin  and  tyrosin  in  the  spleen. 

Changes  in  the  lymphatic  glands,  though  by  no  means  as  marked  as 
those  in  the  spleen,  are  pretty  constant.  They  are  more  or  less  enlarged ; 
usually,  however,  not  to  an  excessive  degree.  The  changes  are  rarely 
universal.  The  tendency  to  involvement  is  said  to  be  about  in  the 
following  order :  the  mesenteric,  cervical,  inguinal,  axillary,  retroperito- 
neal, thoracic,  portal  and  iliac.  In  consistence  they  are  usually  soft  and 
present  a  smooth  outline  to  the  touch.  They  are  readily  movable,  not 
being  bound  down  by  a  periadenitis.  On  section  they  are  gray  or 
reddish-white,  and  hsemorrhagic  extravasations  are  often  visible.  Micro- 
scopically their  structure  does  not  differ  materially  from  that  of  health. 
Their  reticular  structure  is  rarely  increased,  thus  presenting  an  import- 
ant distinction  from  lymphadenoma. 

The  bone-marrow  is  altered  in  the  majority  of  cases;  Neumann  says 
in  every  case,  but  other  pathologists  have  observed  examples  of  leuco- 
cythsemia  in  which  this  structure  was  perfectly  normal.  The  changes 
are  especially  marked  in  bones  possessed  of  a  cancellated  structure,  as 
the  vertebrae  and  ribs.  The  marrow  is  observed  to  present  a  puriform 
appearance.  Microscopically,  there  are  observed  an  increase  in  the 
lymphoid  cells  and  the  presence  of  many  nucleated  red  blood-oorpus- 
cles.     Sometimes  there  are  hsemorrhagic  infarctions.      The    compact 
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structure  of  the  bones  is  sometimes  thinned  ;  and  Mosler  has  met  with 
cases  in  which  it  has  been  perforated.  Occasionally  there  may  exist 
swellings  of  the  bones  here  and  there. 

Numerous  structures  throughout  the  body  which  under  normal  cir- 
cumstances contain  lymphoid  elements  also  exhibit  changes.  Thus 
they  are  found  in  the  thymus  gland,  the  tonsils,  the  lymph  follicles  of 
the  tongue,  pharynx  and  mouth,  and  in  the  solitary  and  agminated 
glands  of  the  intestines.  The  tonsils  are  sometimes  enlarged.  The 
lymphoid  tissue  of  the  walls  of  the  stomach  may  also  exhibit  changes- 
Sometimes  these  proceed  to  ulceration.  The  gums  are  often  swollen,, 
owing  to  infiltration  with  lymphocytes. 

The  liver  is  enlarged  in  probably  two-thirds  of  all  cases.  In  one 
instance  observed  by  Welch  it  weighed  over  thirteen  pounds,  and  even 
greater  enlargements  have  been  reported.  When  the  enlargement  is  but 
slight  the  only  observable  change  consists  of  hypersemia.  In  extreme- 
cases  the  substance  of  the  organ  is  interspersed  with  lymphoid  growths 
between  the  hepatic  lobules.  The  capillary  vessels  are  greatly  distended. 
Sometimes  the  liver-cells  are  found  to  be  undergoing  fatty  degeneration. 

The  kidneys  exhibit  changes  scarcely  less  frequently  than  does 
the  liver,  being  involved  in  about  half  the  cases.  In  a  general  way 
the  pathological  appearances  are  the  same  as  those  observed  in  the 
liver.  Sometimes  they  exhibit  the  appearances  incidental  to  the  ane- 
mia. In  others  they  are  enlarged  from  granular  degeneration,  disten- 
tion of  the  capillaries,  or  from  minute  lymphoid  growths  between  the 
tubuli.    They  may  undergo  fatty  degeneration. 

The  heart  substance  may  likewise  present  granular  and  fatty  degen- 
eration. Hsemorrhagic  extravasations  may  be  observed  beneath  the 
peri-  and  endocardium.  The  capillaries  are  distended  with  leucocytes. 
The  cardiac  walls  are  soft  to  the  touch.  The  organ  itself  is  displaced 
slightly  upwards. 

The  cavity  of  the  heart  contains  an  unusually  large  quantity  of  clotted 
blood,  which  in  one  case  amounted  to  over  600  grammes.  These  clots 
have  a  peculiar  color,  which  has  been  compared  to  the  color  of  the  fat  of 
the  turtle. 

The  lungs  are  sometimes  found  to  contain  lymphoid  growths.  Their 
capillaries  are  also  distended  with  leucocytes.  Hsemorrhagic  infarcts  are^ 
not  uncommon.  Sometimes  the  lymphoid  tumors  ulcerate  and  form 
cavities. 

Multiple  cerebral  hemorrhages  are  occasionally  found. 

In  case  of  acute  leucocythsemia  the  enlargement  of  the  lymphatic 
glands  is  decidedly  more  prominent  than  in  the  chronic  form  of  the 
disease. 

Symptomatology. — The  symptoms  of  leucocythsemia  are  of  slow 
onset.    Usually  the  first  evidences  of  the  disease  are  found  in  a  gradually 
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increasing  pallor  and  the  ordinary  phenomena  incidental  to  aniemia,  as 
dyspnoea  on  slight  exertion  and  palpitation.  In  other  cases,  however, 
subjective  discomfort  is  in  abeyance,  the  patient  not  regarding  himself  as 
ill  until  he  discovers  a  large  tumor  in  the  left  side.  This  tumor  is,  of 
course,  the  enlarged  spleen,  which  usually  attracts  attention  by  localized 
tenderness.  When  it  is  very  large  it  makes  itself  felt  by  a  sense  of  dis- 
tention and  dragging.  By  upward  pressure  it  may  displace  the  heart, 
producing  disturbed  action  of  that  organ  and  increasing  the  dyspnoea 
caused  by  the  impoverished  blood.  Sometimes  spontaneous  pain  is 
present.  In  some  cases  the  abdominal  distention  is  so  great  as  to  pro- 
duce lines  over  the  region  of  the  tumor  similar  in  character  to  those  often 
found  in  pregnancy.  In  still  other  instances  the  enlarged  spleen  gives 
rise  to  but  little  inconvenience.  On  palpation  it  makes  itself  known  as 
a  large,  hard,  smooth  tumor,  movable  beneath  the  fingers  during  respira- 
tion. In  extreme  cases  it  may  extend  to  the  umbilicus  and  even  into 
the  right  iliac  fossa.  Sometimes  a  friction  fremitus  is  perceived,  and  on 
auscultation  a  ''  splenic  souffle,"  which  is  systolic  in  time,  is  heard.  The 
latter  is  a  rare  phenomenon.  As  already  stated,  the  shape  of  the  spleen 
is  but  little  altered,  which  may  readily  be  made  out  by  palpation,  the 
inner  edge  of  the  organ  being  sharply  defined  and  marked  by  one  or  two 
notches.  The  size  of  the  tumor  varies  from  time  to  time.  It  is  increased 
after  meals  and  diminished  after  haemorrhage  or  attacks  of  diarrhoea. 

Gastro-intestinal  symptoms  also  occur  early  in  the  course  of  leuco- 
cythsemia.  Some  cases  are  preceded  by  dysenteric  phenomena.  As  a 
rule  the  appetite  is  greatly  impaired ;  exceptionally  it  is  voracious,  not- 
withstanding which  the  patient  emaciates  rapidly  and  progressively. 
Eating  causes  discomfort;  vomiting  and  nausea  are  far  from  uncommon. 
Diarrhoea  is  oft;en  present;  the  stools  are  thin  and  watery  and  are 
attended  by  considerable  tenesmus.  This  latter  symptom  has  been 
attributed  to  involvement  of  the  lymph  follicles  in  the  intestines. 

Hsemorrhages  from  different  portions  of  the  body  constitute  an 
important  symptom.  Profuse  and  persistent  epistaxis,  which  may  pro- 
ceed to  a  fatal  issue,  is  sometimes  observed  early  in  the  disease,  when 
the  true  nature  of  the  disorder  is  not  even  suspected.  Retinal  hsemor- 
rhages are  discoverable  by  the  ophthalmoscope.  Heemorrhage  from 
the  stomach,  bowels,  uterus  and  lungs,  and  extravasations  into  the 
brain,  skin,  joints  and  peritoneum,  have  all  been  observed.  As  a 
rule,  this  symptom  appears  only  when  the  disease  has  caused  marked 
deterioration  of  the  general  health.  Small  wounds,  such  as  are  often 
occasioned  by  the  scratch  of  a  needle  or  the  extraction  of  a  tooth,  are  apt 
to  bleed  persistently.  This  fact  is  of  great  practical  importance,  for  it 
explains  the  cause  of  death  in  most  of  the  cases  in  which  splenectomy 
has  been  practised  for  the  cure  of  the  disease. 

The  lymphatic  glands  are  generally  enlarged,  though  never  to  the 
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extent  observed  in  lymphadenoma,  or  Hodgkin'fi  disease.  In  some  cases 
they  are  perfectly  normal  to  all  outward  appearances.  The  enlargements 
of  the  cervical,  axillary  and  iliac  glands  are  self-evident.  Those  of  the 
peritoneum  may  sometimes  be  discovered  by  careful  palpation:  In  lea- 
cocythsemia  of  the  pure  lymphatic  type,  the  glandular  enlargement  is 
greater  than  in  other  cases  and  is  associated  with  less  marked  involve- 
ment of  the  spleen.  The  size  of  the  enlarged  glands  often  diminishes 
just  prior  to  death. 

The  changes  in  the  bone-marrow,  and  in  the  structure  of  the  bones 
themselves,  rarely  give  rise  to  symptoms  attracting  attention.  There 
may  be  some  slight  pain  in  the  bones,  especially  in  the  sternum,  in- 
creased by  pressure  or  percussion.  Still,  this  pain  may  be  absent  when 
the  marrow  changes  are  extensive.  Swellings  or  irregularities  of  the 
long  bones  are  sometimes  observed. 

Physical  examination  often  discovers  the  existence  of  some  enlarge- 
ment of  the  liver.  This  rarely  gives  rise  to  direct  symptoms.  Jaundice 
is  sometimes  present,  but  is  the  result,  in  most  instances,  of  pressure  of 
enlarged  glands  upon  the  bile-ducts.  It  has  also  been  attributed  to  the 
failure  of  the  impoverished  blood  to  destroy  the  bile  pigment  absorbed 
from  the  intestine. 

Circulatory  symptoms  are  pretty  constant,  though  not  -usually  promi- 
nent. The  dyspnoea  resulting  from  the  altered  blood  and  the  pressure 
of  the  enlarged  spleen  upon  the  heart  have  already  been  mentioned.  The 
heart  is  found  displaced  upwards  about  one  interspace.  The  pulse  is 
frequent  and  of  low  tension,  but  large  in  volume.  CEdema  of  the  feet  is 
common  in  the  last  stages  of  the  disease. 

Localized  dropsies  are  sometimes  present,  but  are  the  result  of  press- 
ure of  enlarged  glands  upon  certain  vessels.  It  is  thus  that  we  explain 
the  ascites  and  the  hydrothorax  so  often  encountered. 

There  is  an  increased  temperature  in  the  majority  of  cases.  The 
fever,  however,  possesses  no  regular  type.  Usually  the  maximum  tem- 
perature is  reached  in  the  evening,  and  ranges  from  101^  to  104^  F. 
Even  the  febrile  cases  may  be  characterized  by  long  intervals,  during 
which  the  temperature  remains  at  the  normal  point. 

The  nervous  symptoms  of  leucocythsemia  are  by  no  means  charac- 
teristic. They  consist  of  headache,  vertigo  and  fainting,  all  of  which 
may  accompany  any  form  of  anaemia.  The  tendency  to  intracranial 
haemorrhage  may  lead  to  sudden  attacks  of  coma,  followed  by  hemi- 
plegia. 

Retinitis  is  a  very  common  symptom  of  leucocythsemia.  It  occurs 
in  two  forms.  In  one,  and  this  is  the  more  common,  hsemorrhages  con- 
stitute a  characteristic  feature ;  and  in  the  other,  whitish  patches.  Vas- 
cular changes  may  be  present  or  absent.  In  certain  rare  cases  a  light  or 
orange-yellow  color  of  the  fundus  may  be  visible.    A  typical  optic 
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neuritis  is  of  exceptional  occurrence.  Other  eye  lesions  have  been 
reported,  but  they  consist  of  clinical  curiosities.  They  include  leu- 
kssmic  tumors,  iritis,  exophthalmos  from  infiltration  of  the  orbital 
tissues,  etc. 

Deafness  occasionally  occurs.  Its  exact  pathology  is  not  known. 
Tinnitus  aurium  may  be  an  annoying  symptom. 

The  urine  generally  contains  an  abnormal  amount  of  uric  acid. 
According  to  Salkowski  the  quantity  of  this  substance  excreted  is  in 
direct  proportion  to  the  degree  of  splenic  enlargement.  Albuminuria 
rarely  occurs  unless  the  disease  is  associated  with  structural  alterations 
in  the  kidneys.  Hypoxanthin,  lactic  acid  and  formic  acid  have  been 
found  in  the  urine. 

Persistent  priapisln  is  an  early  symptom  of  some  cases. 

In  women,  menstruation  is  arrested. 

The  Blood  Changes.  It  is  on  the  blood  changes  that  the  recognition 
of  leucocythsBmia  depends.  The  appearances  presented  under  the 
microscope  vary  according  as  the  disease  is  of  the  lieno-myelogenic  or  of 
the  lymphatic  variety.  In  all  cases  there  is  both  an  actual  and  a  rela- 
tive increase  in  the  number  of  white  blood-cells. 

The  number  of  leucocytes  may  be  so  increased  that  they  stand  in  a 
relation  to  the  red  blood  cells  of  one  to  two  or  three.  In  extreme 
instances  red  and  white  corpuscles  have  been  found  in  equal  numbers. 
The  blood  itself  is  of  a  turbid  reddish-brown  color.  The  lymphocytes 
are  greatly  reduced  in  number.  Normally  they  constitute  from  20 
to  30  per  cent,  of  the  white  blood-corpuscles;  but  in  spleno-myelo- 
genous  leucocythsBmia,  they  may  be  reduced  to  as  low  as  one  per  cent. 
The  cells  with  polymorphous  nuclei  and  neutrophilic  granules  are  usu- 
ally diminished.  The  eosinophiles  are  either  normal  or  relatively 
increased  in  number.  In  addition  to  the  above  there  are  certain  elements 
discoverable  which  are  not  found  in  normal  blood,  and  were  called  by 
Ehrlich  myelocytes.  They  present  strong  resemblances  to  the  large 
mononuclear  leucocytes.  Their  protoplasm,  however,  is  filled  with  fine 
neutrophilic  granules.  The  red  blood-corpuscles  are  reduced  in  numbers, 
but  never  to  the  excessive  degree  characterizing  other  forms  of  ansemia. 
Two  million  per  cubic  millimetre  has  been  placed  as  their  minimum 
number  in  this  disease.    Many  nucleated  red  blood-corpuscles  are  present. 

In  lymphatic  leucocythsemia  the  increase  in  the  white  corpuscles  is 
never  as  great  as  in  the  preceding  form,  the  changes  of  which  have  just 
been  described.  They  are  never  in  greater  proportion  to  the  red  than 
one  to  ten.  The  lymphocytes  are  increased,  while  the  other  varieties  are 
relatively  diminished  in  number.    Myelocytes  are  absent 

DiagnosiB. — The  diagnosis  of  leucocythsemia  is  made  by  the  mi- 
croscopic examination  of  the  blood,  for  there  are  other  diseases  in 
which  the  gross  symptomatology  duplicates  that  of  the  one  under  con- 
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sideratioD.  The  extent  to  which  the  white  blood-cells  must  increase 
before  the  case  can  be  considered  one  of  leucocythsemia  has  been  a 
cause  for  discussion.  Magnus  Huss  proposed  that  only  those  cases  in 
which  the  ratio  of  white  to  red  blood-cells  was  less  than  1  to  20  should 
be  so  regarded.  Such  a  diagnostic  foundation  must  be  faulty,  for  each 
case  must  at  some  time  present  a  far  greater  ratio  than  this,  and  yet  be 
a  genuine  example  of  leucocythsemia.  Moreover,  it  has  been  noted 
that  some  of  the  well-developed  cases  improve  to  such  an  extent  as 
not  to  fall  within  the  limitations  proposed  by  Huss.  In  all  doubtful 
cases  recourse  must  be  had  to  the  color  examinations  as  described  in 
this  article  and  in  the  section  on  general  considerations  pertaining  to 
diseases  of  the  blood. 

The  conditions  for  which  leucocythsemia  may^  be  mistaken  are  en- 
larged spleen  with  secondary  ansBmia,  chronic  malarial  infection  with 
enlarged  spleen,  and  Hodgkin's  disease.  Cases  of  enlarged  spleen  with 
anaemia  may  be  differentiated  from  leucocythsemia  at  times  with  the 
greatest  difficulty.  This  condition  may  be  attended  with  oedema  of 
the  feet,  haemorrhages,  dropsy  and  fever.  The  only  reliable  guide  for 
differentiation  is  found  in  the  blood,  which  does  not  contain  the  large 
number  of  white  blood-cells  of  leukaemia. 

In  chronic  malarial  infection  the  spleen  is  often  enormously  en- 
larged, and  the  external  manifestations  of  anaemia  are  prominent 
There  is  a  history  of  malaria,  the  lymphatic  glands  are  not  enlarged, 
and  the  white  blood-cells  are  not  markedly  increased. 

In  Hodgkin's  disease  the  lymphatic  enlargement  constitutes  a  prom- 
inent feature,  and  the  spleen  is  but  slightly,  if  at  all,  enlarged.  The 
white  blood-cells  may  be  increased  in  number,  but  do  not  present  the 
characteristic  features  already  described  as  belonging  to  leucocythsemia. 

Frognosifl. — The  prognosis  of  leucocythmaeia  is  very  unfavorable. 
Some  few  recoveries  have  been  recorded.  The  ordinary  course  of  the 
disease  is  slowly  progressive,  death  ensuing  in  from  a  few  months  to  five 
years.  The  majority  of  cases  die  within  two  or  t^hree  years.  Excep- 
tionally, a  case  is  observed  which  runs  an  acute  course,  the  patient  dying 
in  four  or  five  days.  Death  sometimes  results  from  some  of  the  special 
symptoms — we  might  almost  call  them  complications — of  the  disease. 
Thus  it  has  been  brought  about  by  severe  haemorrhage,  cerebral  apo- 
plexy, and  profuse  diarrhoea.  In  the  majority  of  instances  it  arises  from 
exhaustion.  The  course  of  the  disease  is  decidedly  irregular.  In  many 
instances  there  are  marked  remissions  of  symptoms,  giving  the  appearance 
of  a  return  to  the  normal  state  of  health.  Intercurrent  affections,  which 
are  very  liable  to  ensue,  are  dangerous. 

Treatment. — The  treatment  of  leucocythaemia  is  decidedly  unsatis- 
factory. With  the  old  school,  arsenic  enjoys  the  most  favor,  but  those 
whose  experience  makes  them  the  most  competent  to  decide  are  by  no 
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means  certain  that  it  accomplishes  anything.  Quinine  has  been  recom- 
mended for  the  ''  malarial "  cases ;  but  its  use  seems  to  be  based  on  theo- 
retical considerations,  rather  than  upon  practical  results. 

So  far  as  we  are  concerned,  we  must,  for  the  present,  satisfy  ourselves 
with  theoretical  therapeutics  based  on  symptomatic  indications.  Picric 
<Mcid,  according  to  the  investigations  of  Erb,  is  capable  of  producing  an 
artificial  leucocythsemia,  but  it  hardly  seems  adapted  to  cases  in  which 
splenic  and  lymphatic  enlargements  are  prominent  features.  Its  symp- 
tomatology presents  all  the  general  appearances  of  leucocythsemia.  Thuja 
has  been  recommended  for  the  myelogenic  form  of  the  disease,  especially 
in  cases  in  which  the  patient  is  very  susceptible  to  exposure  to  cold  and 
damp.  It  has  the  ulcerations  of  the  mouth  which  so  frequently  precede, 
and  the  swelling  of  the  gums  which  accompany  the  disease.  There  is 
<Bdema  about  the  bones  and  around  the  joints.  Natrum  sidph.  appears  to 
be  the  best  remedy  for  the  cases  in  which  there  is  enlargement  of  the 
spleen  and  lymphatic  glands.  Arsenicum  and  phosphorus  should  be  indi- 
cated in  a  number  of  cases. 

However  unfavorable  may  be  the  results  of  direct  treatment  of 
ieucocythaemia,  much  may  be  done  for  the  alleviation  of  individual 
symptoms,  and  for  which  a  great  variety  of  remedies  may  be  used.  Thus 
cinchona  is  invaluable  for  the  exhaustion  following  haemorrhages;  phos- 
phorus for  the  persistent  bleedings ;  nva  vomica  and  sulphur  for  the  gastro- 
intestinal disturbances ;  strychnia  for  the  prostration,  etc. 

HODGKIN'S  DISEASE. 

SjmonymB. — Pseudo-leuksBmia ;  lympho-sarcoma ;  adenie ;  lym- 
phatic anaemia ;  general  lymphadenoma. 

Definition. — Hodgkin's  disease  is  an  affection  characterized  by 
^enlargement  of  numerous  lymphatic  glands,  associated  with  anaemia 
and  sometimes  with  enlargement  of  the  spleen. 

History. — A  study  of  the  history  of  Hodgkin's  disease  meets  with 
considerable  difficulty,  because  of  the  frequency  with  which  early  authors 
confounded  it  with  tftbercular  and  syphilitic  affections  of  the  lymphatic 
system.  Confusion  seems  to  be  still  further  increased  by  the  probability 
that  the  cases  which  we  are  pleased  to  denominate  examples  of  Hodgkin's 
disease  appear  to  be  of  varied  pathological  nature.  Morgagni  and 
others  of  his  time  described  an  affection  of  the  lymphatic  glands  accom- 
panied by  anaemia.  Hodgkin,  in  1832,  in  a  paper  entitled  ''  On  Some 
Morbid  Affections  of  the  Absorbent  Glands  and  Spleen,"  brought  this 
class  of  cases  formally  before  the  profession ;  but  he  erred,  as  did  his 
predecessors,  in  including  also  what  are  now  regarded  as  undoubted 
examples  of  tubercular  adenitis.  The  various  names  given  the  affection 
exhibit  the  confused  ideas  held  regarding  its  pathology.  It  was  named 
lympho-sarcoma  in  1845  by  Virchow ;  pseudo-leukaemia  by  Cohnheim ; 
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malignant  lymphomata  by  Billroth ;  adenie  by  Trousseau ;  and  Hodg- 
kin's  disease  by  Wilks  in  1865.  For  the  present,  the  latter  is  probably 
the  preferable  designation. 

Etiology. — The  etiology  of  Hodgkin's  disease  is  fully  as  obscure 
as  is  that  of  the  other  varieties  of  disease  of  the  blood-forming  apparatus. 
It  shows  a  greater  tendency  to  attack  young  subjects  than  does  leuco- 
cythsemia.  Nearly  two-thirds  of  the  cases  occur  in  persons  of  less  than 
forty  years  of  age.  In  Gowers'  series  of  100  cases,  30  were  under  twenty, 
and  34  bfubween  twenty  and  forty  years  of  age.  Heredity  has  been 
shown  to  be  entirely  witlieuA  etiological  importance.  Male  subjects  are 
far  more  predisposed  than  females,  fully  three-fourths  of  the  cases  occur- 
ring in  the  former.  The  claim  that  syphilis  and  tuberculosis  are  capable 
of  producing  Hodgkin's  disease  is  not  warranted  by  clinical  studies. 
Each  of  these  affections  is  capable  of  producing  glandular  affections 
which  are  8ui  generis,  and  in  no  way  agree  with  the  clinical  totality  of 
the  disease  under  study.  The  efforts  made  to  trace  it  to  a  malarial 
origin  have  also  proven  futile.  It  is  possible  that  influences  which 
undermine  the  general  health,  as  intemperance,  starvation,  poor  ventila- 
tion and  bad  hygiene  generally,  may  serve  as  predisposing  factors. 

Theoretical  considerations  have  been  advanced  to  prove  that  pseudo- 
leuksemia  is  due  to  infectious  processes,  although  experimental  and 
clinical  evidence  of  such  a  theory  is  still  lacking.  Tissier  believes  that 
infection  takes  place  by  the  skin,  the  tonsils,  or  the  intestines.  Westphal 
claims  that  the  primary  infection  is  through  an  ulcerative  disease  of  the 
mouth,  as  is  said  to  be  the  case  in  leucocythsemia.  Dreschfeld  believes 
in  the  infectious  nature  of  pseudo-leuksemia,  but  is  unwilling  to  state  its 
nature  or  its  avenue  of  entrance  into  the  body.  Klebs  points  out  the 
similarity  of  the  pathological  changes  to  those  of  infectious  granulomata. 
The  metastatic  tendency  of  the  glandular  affection  is  adduced  by  Cohn- 
heim  and  Virchow  to  prove  an  infectious  rather  than  a  neoplastic  process. 

The  efforts  made  to  show  that  Hodgkin's  disease  is  a  modified 
glandular  tuberculosis  have  not  been  crowned  with  success.  Brentano 
and  Tangl  discovered  the  tubercle  bacilli  in  oi^  alleged  case;  but 
decided  finally  that  it  was  an  example  6f  tuberculosis  pure  and  simple. 
Weinhaupt  failed  to  find  tubercle  bacilli  in  even  one  of  twelve  cases  of 
undoubted  Hodgkin's  disease.  Roux  and  Lannois  claim  to  have  shown 
that  the  disease  may  arise  by  infection  with  the  staphylococcus  pyogenes 
aureus. 

The  importance  of  local  irritation  giving  rise  to  glandular  affections 
affording  a  suitable  staj'ting  point  for  Hodgkin's  disease  has  not  been 
decided.    It  is  worthy,  however,  of  serious  consideration. 

Pathology  and  Morbid  Anatomy. — The  morbid  changes  of  Hodg- 
kin's disease  are  found  in  the  lymphatic  glands  and  in  the  lymphatic 
tissues  wherever  existing.    The  glands  themselves  are  enlarged.     Those 
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first  involved  are  usually  the  ones  superficially  placed  in  the  neck. 
Next  in  order  of  frequency  are  the  glands  of  the  axilla.  In  a  general 
way  it  may  be  said,  and  that  fact  was  pointed  out  by  Hodgkin,  that 
those  glands  which  follow  the  large  arteries,  e.  g.,  the  glands  of  the  neck, 
axilla  and  inguinal  region  and  those  of  the  thorax  and  retroperitoneum, 
Bxp  the  first  to  be  aflfected. 

The  characteristics  of  the  glandular  enlargement  vary  in  difierent 
cases.  Thus  they  may  be  hard  or  soft,  usually,  however,  the  latter. 
This  fact  led  Virchow  to  divide  the  disease  into  hard  and  soft  varieties, 
a  division  which  is  impracticable  for  clinical  purposes,  because  many 
cases  exhibit  both  types  of  glandular  hypertrophy.  The  cut  surface 
of  the  glands  is  smooth,  and  a  thin  transparent  fiuid  exudes,  varying 
in  quantity  according  to  the  case.  In  some  the  section  is  comparatively 
dry.  The  glandular  septa  are  sometimes  greatly  thickened;  at  other 
times  they  are  normal;  or  they  may  vary  greatly  in  thickness  in 
different  parts  of  the  same  gland.  The  color  of  the  section  is  yellowish 
or  yellowish-gray.  According  to  Growers  and  Taylor,  the  glands  are 
firmer  in  the  initial  stages  of  the  disease,  and  become  softer  as  the 
case  proceeds.  This  statement  does  not  seem  to  be  in  accord  with  the 
observations  of  others.  Sometimes  extravasations  of  blood  into  the 
glandular  substance  are  discovered.  As  a  rule  the  affected  glands  are 
perfectly  movable.  Herein  they  differ  from  scrofulous  enlargements 
in  which  the  glandular  masses  are  apt  to  be  matted  together. 

Microscopically,  the  changes  are  found  to  consist  of  increase  in 
the  cells  and  thickening  of  the  reticulum. 

Secondary  changes  may  take  place  and  consist  of  caseation,  sup- 
puration, fatty  degeneration,  or  calcification.  It  is  the  occurrence  of  the 
first  of  these  changes  which  has  led  to  the  suggestion  that  these  cases 
are  possibly  of  tubercular  origin.  Suppuration  only  takes  place  in 
the  presence  of  pyogenic  infection,  and  does  not  belong  to  Hodgkin's 
disease  per  se.    It  is  especially  apt  to  occur  in  the  superficial  structures. 

The  spleen  is  involved  in  about  80  per  cent,  of  the  cases.  This 
organ  is  more  or  less  enlarged,  owing  to  hypertrophy  of  the  Malpig- 
hian  follicles.  The  splenic  tumor  is  never,  however,  as  great  as  in 
leucocythaemia.  Disseminated  growths  of  irregular  size  are  observed 
throughout  the  substance  of  the  organ,  and  are  yellowish  or  grayish- 
white  in  color.  Their  consistence  is  usually  about  the  same  as  that  of 
the  affected  lymphatic  glands.  They  vary  in  size  from  a  pin's  head  to 
one  or  two  centimetres  in  diameter.  The  splenic  pulp  may  be  normal, 
diminished  from  compression  by  these  follicular  enlargements,  or  in- 
creased. Sometimes  the  latter  change  is  the  only  one  present,  in  which 
case  the  enlargement  of  the  spleen  is  uniform,  and  may  proceed  to  a 
greater  extent  than  when  the  involvement  of  the  Malpighian  follicles 
constitutes  the  prominent  feature.    The  cut  surface  of  the  spleen  is 
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very  apt  to  present  a  variegated  appearance  owing  to  the  whitish  or 
yellowish  follicles  scattered  throughout  the  reddish-brown  splenic  pulp. 

In  certain  rare  cases  the  bone-marrow  has  been  found  to  present 
changes  bearing  a  very  close  resemblance  to  those  found  in  leucocy- 
thsemia. 

New  formations  of  lymphatic  tissue  may  be  found  in  any  organ  or 
tissue  of  the  body,  the  parts  most  likely  to  present  this  change  being  the 
liver,  kidneys,  lungs,  heart,  testicles  and  digestive  tract.  The  adenoid 
tissue  takes  its  origin  from  the  connective  tissue  of  the  affected  organ. 
Occurring  in  the  lungs,  they  are  very  liable  to  be  mistaken  for  tubercle. 
Sometimes  the  follicles  at  the  base  of  the  tongue,  the  tonsils  and  the 
adenoid  tissue  at  the  vault  of  the  pharynx  are  greatly  enlarged  and 
become  important  clinical  phenomena  during  life.  The  involvement  of 
the  intestinal  follicles  sometimes  leads  to  enormous  thickening  of  the 
walls  of  that  tube,  but  never,  so  far  as  known,  to  the  degree  of  intestinal 
obstruction.  In  some  few  cases  nodular  deposits  in  the  skin  have  been 
observed.  In  two  cases  reported,  a  lymphatic  enlargement  within  the 
spinal  canal  led  to  complete  paraplegia. 

Symptomatology. — The  first  evidence  of  the  onset  of  Hodgkin's 
disease  is  found,  in  the  majority  of  cases,  in  the  enlargement  of  lymphatic 
glands  in  one  or  another  portion  of  the  body,  usually  those  of  the 
neck,  and  of  these  the  cervical  group  is  first  attacked.  Exceptionally,  the 
submaxillary  glands  are  first  involved.  Sometimes  it  is  the  glands  of 
the  axilla  or  of  other  portions  of  the  body  which  first  show  the  ravages 
of  the  disease.  Very  often  the  glands  upon  but  one  side  are  first  involved, 
the  disease  giving  no  manifestations  of  extension  for  a  prolonged  period, 
sometimes  not  for  several  years.  The  direction  in  which  the  disease 
spreads  seems  to  be  a  subject  for  differences  of  opinion.  Some  say,  and 
these  are  in  the  minority,  that  it  extends  in  the  course  of  the  lymphatic 
channels;  others,  that  the  enlarged  glands  are  those  accompanying 
important  arteries,  and  that  there  is  no  regular  succession  of  involvement. 
Certain  it  is  that  in  some  cases  the  glandular  enlargement  on  one  side 
of  the  neck  may  be  followed  by  the  same  condition  in  the  opposite  axilla 
or  in  the  groin. 

During  the  initial  stages  of  Hodgkin's  disease  the  affected  glands 
are  perfectly  movable,  and  are  not  at  all  tender  to  touch.  As  they  in- 
crease in  size  and  number,  they  form  bunches.  In  some  instances  in 
which  the  involved  glands  are  superficially  situated,  ulceration  takes 
place.  When  the  disease  involves  the  deeper  glands,  the  clinical 
phenomena  are  both  varied  and  interesting,  depending  upon  the  situation 
of  the  enlarged  structures  and  the  tissues  which  they  compress.  It  may 
even  happen  that  these  glands  are  the  first  involved,  in  which  case  the 
true  nature  of  the  pathological  process  is  obscured  until  the  anaemia  and 
the  superficial  enlargements  are  manifested.    When  the  thoracic  glands 
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are  enlarged  there  may  be  dyspnoea  and  thoracic  pain.  Osier  records 
one  remarkable  instance  in  which  pressure  exerted  by  these  structures 
completely  obliterated  the  superior  vena  cava.  The  patient  suffered 
considerably  from  cephalic  congestion.  A  fairly  good  collateral  circula- 
tion had  been  established  through  the  superficial  veins  of  the  chest  walls 
which  were  converted  into  a  "  huge  felt-like  mass  of  dilated  veins,  the 
latter  emptying  into  two  large  trunks,  the  dilated  epigastric  veins."  In 
the  case  of  extreme  axillary  enlargement  there  may  be  brachial  neu- 
ralgia and  oedema  of  the  corresponding  arm  and  hand.  When  the 
disease  in  this  situation  is  at  all  extensive,  the  glandular  enlargements 
may  be  found  as  far  forward  as  beneath  the  pectoralis  major  and  minor 
muscles,  and  as.  far  backward  as  beneath  the  scapula.  Cough,  dyspnoea, 
and  diflScult  deglutition  may  be  produced  by  extreme  enlargement  of  the 
cervical  glands.  Disease  here  may  also  so  compress  the  great  bloodves- 
sels of  the  neck  as  to  interfere  sadly  with  the  cerebral  circulation.  Great 
enlargement  of  the  inguinal  glands  is  rare,  but  it  may  occasionally  give 
rise  to  neuralgia  and  oedema  of  one  or  both  lower  extremities.  The 
retroperitoneal  glands  extending  from  the  diaphragm,  the  pelvis,  and 
surrounding  the  aorta,  vena  cava  and  nerves  may  be  extensively  diseased 
and  cause,  by  the  compression  they  exert  on  neighboring  structures, 
obscure  neuralgia  and  circulatory  disturbances.  When  the  subject  is 
thin,  the  glandular  enlargements  can  readily  be  made  out  by  palpation ; 
in  very  stout  persons  their  recognition  is  nearly,  if  not  quite,  impossible. 
Sometimes  the  enlarged  retroperitoneal  glands  may  be  so  matted  together 
as  to  give  the  idea  of  the  existence  of  some  intra-abdominal  growth,  for 
the  removal  of  which  an  operation  may  be  attempted.  The  rate  of 
growth  of  the  affected  glands  varies  greatly  in  individual  instances. 
In  some  they  remain  stationary  for  years ;  in  others,  the  disease  progresses 
rapidly,  so  that  the  case  is  well  advanced  within  a  few  months  of  the 
time  of  onset.  They  may  also  vary  from  time  to  time;  one  day  they 
are  enlarged  ;  in  a  month  or  so  they  may  have  returned  to  the  normal 
size,  only  to  relapse  at  the  first  favorable  opportunity.  The  glandular 
enlargements  may  greatly  diminish  shortly  before  death. 

The  spleen  is  generally  enlarged,  its  condition  being  readily  recog- 
nizable by  physical  examination.  As  already  stated,  it  never  attains 
the  size  observed  in  leucocythsemia.  It  can  but  rarely  be  felt  below  the 
ribs. 

Ansemia  is  an  important  feature  of  Hodgkin's  disease.  It  may  even 
be  that  it  is  the  first  symptom  to  obtrude  itself  on  the  patient.  The 
microscopic  and  chemical  characters  of  the  blood  are  very  different 
from  those  of  leucocytheemia.  The  red  blood-corpuscles  are  reduced  in 
number,  rarely,  however,  to  less  than  2,000,000  per  cubic  millimetre. 
There  is  no  poikilocytosis,  at  least  to  any  great  extent.  As  a  rule  there 
is  no  marked  increase  in  the  number  of  white  blood-cells.    In  some 
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cases  the  proportionate  number  of  lymphocytes  is  considerably  increased, 
in  which  case  the  possibility  of  a  lymphatic  leucocythsemia  most  be 
entertained. 

The  ordinary  phenomena  attendant  upon  ansemias  in  general  are 
present.  The  patient  tires  readily  on  exertion  and  palpitation  of  the 
heart  exists  to  a  greater  or  less  degree.  Functional  cardiac  murmurs 
may  be  heard.  Dyspnoea  may  be  due  to  the  altered  state  of  the  blood, 
or  to  the  pressure  of  the  enlarged  glands  on  important  structures  as 
already  stated.  The  anaemia  may  ultimately  give  rise  to  a  fatty  condi- 
tion of  the  heart  muscle,  in  which  cases  the  phenomena  attendant  upon 
weakened  cardiac  action  become  prominent.  In  some  cases  the  heart's 
action  is  disturbed  by  the  pressure  of  the  cervical  glands  on  the  pneumo- 
gastric. 

Fever  seems  to  be  a  pretty  constant  phenomenon.  It  is  especially 
marked  in  the  later  stages  of  the  disease  and  is  not  of  a  fixed  type.  In 
some  cases  it  pursues  a  decidedly  hectic  course,  with  marked  morning 
remissions;  or  it  may  be  practically  continuous  with  slight  evening  ex- 
acerbations. Sometimes  it  possesses  an  ague-type,  but  the  paroxysms  come 
at  irregular  intervals.  The  latter  class  of  cases  are  of  considerable  in- 
terest. For  weeks  or  months  the  paroxysms  recur  and  then  disappear 
but  only  to  return.  The  maximum  temperature  may  reach  103°  or 
104°  F. 

Symptoms  referred  to  the  digestive  tract  are  often  present,  though 
not  prominent.  Stomatitis  sometimes  attends.  In  some  cases  there  are 
evidences  of  impaired  digestion,  e.  g,,  discomfort  after  eating,  nausea, 
and  vomiting.  The  formation  of  adenoid  tissue  in  the  intestinal  tract 
may  lead  to  diarrhoea.  In  some  cases  constipation  is  the  prevailing  con- 
dition. The  tonsils  are  occasionally  so  much  enlarged  as  to  interfere 
greatly  with  deglutition,  and  even  demand  the  use  of  the  tube  for  feed- 
ing purposes. 

The  liver  may  be  enlarged  owing  to  the  presence  of  lymphatic 
growths  within  its  substance.  Jaundice  is  not  present  unless  the  glands 
exert  pressure  upon  the  bile-ducts.  Ascites  is  sometimes  present  and  is 
due  to  obstructed  portal  circulation  by  the  enlarged  glands. 

In  some  cases  there  is  a  bronzing  of  the  skin  which  has  been  attrib- 
uted to  pressure  of  the  enlarged  glands  upon  the  suprarenal  capsules. 

The  urine  is  generally  normal.  Albuminuria,  however,  may  be 
present. 

In  women  menstruation  is  irregular  or  suppressed.  In  men  there 
may  be  lymphatic  growths  in  the  testicles. 

Deafness  sometimes  appears  owing  to  occlusion  of  the  eustachian 
tubes  by  the  pressure  of  adenoid  growths  in  the  pharynx.  There  may 
be  inequality  of  the  pupils  arising  from  pressure  of  the  enlarged  cervical 
glands  upon  the  sympathetic. 
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In  some  cases  in  which  the  anaemia  is  profound,  there  may  be  sub- 
cataneous  oedema.  Pruritus  has  proven  a  troublesome  symptom  of  some 
cases. 

Diagnosis. — Hodgkin's  disease  is  liable  to  be  mistaken  for  leucocy- 
thsemia,  ordinary  scrofulous  enlargement  of  the  lymphatic  glands,  and 
malignant  disease.  From  leucocythsemia  it  is  to  be  recognized  only  by 
an  examination  of  the  blood.  In  that  affection  the  splenic  hypertrophy 
is  an  early  phenomenon,  as  a  rule ;  the  glandular  enlargement  appearing 
late.  In  scrofulous  enlargement  of  the  lymphatics,  the  glandular  en- 
largement is  limited  and  the  affected  glands  are  those  subject  to  local 
irritation,  e.  ^.,  the  submaxillary  and  the  cervical.  This  condition  also 
is  liable  to  appear  in  children.  The  tumors  are  liable  to  suppurate. 
They  are  not  as  freely  movable  on  each  other  as  in  Hodgkin's  disease, 
when  the  latter  appear  in  bunches.  In  malignant  disease  there  is  nearly 
always  some  evidence  to  show  that  primary  growths  have  involved  one 
or  the  other  of  the  viscera  or  tissues,  and  that  the  glandular  disorder  is 
secondary.  The  enlarged  masses  are  also  adherent  to  each  other.  Syph- 
ilis is  an  occasional  source  of  error.  It  is  to  be  recognized  by  the  clini- 
cal history  and  the  presence  of  conditions  characteristic  of  syphilitic 
infection. 

Prognosis. — Hodgkin's  disease  offers  a  very  unfavorable  prognosis, 
nearly  all  cases  proceeding  slowly  to  a  fatal  termination.  The  course  of 
the  disease  is,  however,  very  irregular,  being  characterized  by  periods  of 
exacerbations  and  remissions.  Those  examples  of  the  disease  in  which 
but  few  glands  are  enlarged,  and  in  which  the  tendency  to  extension  to 
other  glands  is  but  slight,  present  a  much  better  outlook  than  do  others, 
although  even  these  ultimately  result  fatally.  Long-continued  high 
temperature  may  be  regarded  as  an  unfavorable  indication. 

The  location  of  the  glandular  tumors  constitutes  an  important 
factor  in  framing  a  prognosis,  for  when  they  are  so  situated  that  they 
compress  important  structures,  disturb  the  action  of  the  circulatory  and 
respiratory  apparatus,  or  interfere  with  nutrition  by  pressure  upon  the 
portal  vein  or  gall-duct,  the  unfortunate  result  follows  more  rapidly  than 
would  otherwise  be  the  case. 

Death  usually  results  from  exhaustion.  The  average  duration  of 
the  disease  is  two  years.  The  previous  state  of  health  of  the  patient,  how- 
ever, exerts  an  import  influence,  as  cases  occurring  in  delicate  subjects 
succumb  much  sooner  than  do  others.  Exceptionally,  cases  run  a  very 
rapid  course.  This  is  said  to  apply  particularly  to  those  appearing  after 
lying-in. 
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The  ductless  glands  include  the  suprarenal  capsules,  the  thyroid  and 
the  thymus  glands. 

Considering  these  neriatim,  the  disease  of  the  suprarenal  capsule 
which  has  claimed  the  most  attention  is 

ADDISON'S  DISEASE. 

Synonyms. — Bronzed  skin  disease;  melasma  suprarenale;  morbus 
Addisonii. 

Definition. — Even  at  the  present  day  no  better  definition  of  Addi- 
son's disease  can  be  given  than  that  formulated  by  Addison  himself  as 
follows:  "The  leading  and  characteristic  features  of  the  morbid  state  to 
which  I  would  direct  attention  are  anaemia,  general  languor  and  debility, 
remarkable  feebleness  of  the  heart's  action,  irritability  of  the  stomach  and 
a  peculiar  change  in  the  color  of  the  skin  occurring  in  connection  with  a 
diseased  condition  of  the  suprarenal  capsules." 

Etiology. — The  majority  of  cases  of  Addison's  disease  occur  in  male 
subjects.  Greenhow's  statistics,  which  have  been  most  extensively  quoted, 
give  119  to  64  as  the  relative  proportion  in  the  matter  of  sexual  predis- 
position. The  disease  may  occur  at  any  time  of  life.  Some  authoritias 
limit  the  possibilities  of  occurrence  to  any  age  between  five  and  fifty 
years;  but  Belaieff  has  reported  one  in  which  the  ailment  was  congenital, 
the  patient  dying  at  the  age  of  eight  weeks.  The  majority  of  cases  occar 
between  the  ages  of  thirty  and  fifty  years.  Traumatism  is  alleged  to 
have  been  the  exciting  cause  in  some  instances,  the  injuries  having  beeo 
sustained  by  the  vertebrae  or  abdomen.  A  very  large  proportion  of  the 
victimfs  give  a  history  of  years  of  arduous  manual  labor.  In  some  of 
these  the  disease  is  attributed  directly  to  some  strain  of  the  muscles  of 
the  back,  with  what  justice  cannot  be  positively  stated. 

Pathology  and  Morbid  Anatomy. —The  morbid  anatomy  of  the 
lesions  of  Addison's  disease  is  a  subject  concerning  which  very  diflterent 
opinions  are  held.  The  fact  that  the  suprarenal  capsules  are  involved 
in  nearly  every  instance  is  not  disputed ;  but  concerning  the  nature  of 
the  lesions  and  their  relation  to  changes  found  in  other  structures 
authorities  differ.  It  is  now  certain  that  the  essential  character  of  the 
changes  in  the  glands  is  tuberculous.  Still  there  is  no  doubt  that  occa- 
sionally non-tuberculous  lesions  of  the  suprarenal  capsrules  are  accom* 
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.panied  by  the  classical  symptoms  of  Addison's  disease.  In  favor  of  the 
tubercular  nature  of  the  disease  are  the  following  facts :  (1)  Addison's 
disease  is  frequently  complicated  with  tuberculous  changes  in  other 
organs,  e,  g,,  the  lungs.  (2)  Tubercle  bacilli  are  frequently  found  in  the 
caseous  nodules  occupying  the  diseased  glands.  (3)  The  changes  them- 
selves are  generally  such  as  we  would  assign  to  a  tubercular  origin. 
Grayish-white  nodules  form  in  the  medullary  portion  of  the  capsules^ 
and  these  are  surrounded  by  groups  of  structures  resembling  miliary 
tubercles.  These  new  growths  consist  of  lymphoid  cells  lying  in  a 
delicate  fibrillary  stroma.  Caseous  degeneration  finally  sets  in  in  these 
masses,  and  purulent  metamorphosis  may  ultimately  take  place.  Still 
later,  absorption  of  these  masses  may  take  place,  leaving  contracted 
cicatrices.  It  is  claimed  that  while  these  lesions  are  often  primary,  they 
are  far  more  frequently  secondary  to  tubercular  changes  in  other  por- 
tions of  the  body. 

We  find,  however,  that  the  study  of  this  interesting  disease  develops 
the  existence  of  many  facts  which  cannot  be  reconciled  with  each  other 
in  the  present  state  of  our  knowledge  respecting  the  physiology  of  the 
suprarenal  capsules  and  the  clinical  manifestations  of  its  diseases.  Thus 
extensive  changes  in  these  bodies  have  been  observed  in  a  number  of 
instances  in  which  none  of  the  symptoms  of  Addison's  disease  existed 
during  life.  Additional  contradictions  relating  to  the  pathology  have 
been  added  by  the  further  discovery  that  the  adrenals  may  be  perfectly 
healthy  in  the  presence  of  the  characteristic  symptoms  of  Addison's  dis- 
ease. Pathological  research  has  demonstrated  that  in  many  instances  the 
important  nerve  plexuses  of  the  abdomen,  t.  e.,  the  branches  of  the  solar 
plexus,  are  diseased.  Generally  these  are  found  imbedded  in  extensive 
formations  of  connective  tissue,  while  they  themselves  are  thickened,  and 
the  seat  of  connective  tissue  changes.  Some  observers  have  gone  to  the 
length  of  regarding  this  connective  tissue  fibrosis  as  the  essential  lesion 
of  the  affection  in  question,  especially  as  very  serious  malignant  disease 
and  even  destruction  of  the  adrenals  often  fail  to  produce  the  phenomena 
of  Addison's  disease.  The  frequency  of  these  nerve  changes  has  been 
shown  by  Thompson's  investigations,  they  being  present  in  sixty  out  of 
eighty-seven  cases. 

Reiche's  case  of  cancer  of  the  trachea  with  secondary  deposits  in  the 
adrenals  shows,  however,  that  bronzing  of  the  skin, — the  most  prominent 
symptom  of  Addison's  disease,^-does  not  necessarily  depend  upon 
degeneration  or  disease  of  the  sympathetic  nervous  system. 

The  view  that  Addison's  disease  is  due  to  disturbed  function  of  the 
suprarenal  capsules  has  been  promulgated.  It  is  said  that  the  latter 
structures  secrete  a  substance,  which  absorbed  into  the  system  destroys 
certain  toxic  products  constantly  present  in  the  body.  Auld,  for  example^ 
suggests  that  one  of  the  functions  of  the  suprarenal  capsules  is  to  destroy 
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a  part  of  the  used-up  red  blood-corpuscles.  If  this  function  is  disturbed, 
the  products  of  hsemoglobin  destruction  remain  unneutralized,  and 
intoxication  ensues.  Abelous  and  Lalglois  have  shown  by  their  experi- 
ments on  animals  that  if  the  entire  capsules  are  removed,  the  animals 
operated  upon  die  of  poisoning,  while  if  a  portion  of  the  gland  is  per- 
mitted to  remain,  no  disturbance  results. 

In  some  cases  marked  atrophy  of  the  adrenals  has  been  noted.  In 
many  such  instances,  the  associated  nerve  plexuses  have  also  been  found 
atrophied.  Copeland  regards  the  latter  as  the  primary  condition,  the 
former  a  result  of  the  same.  It  has  been  suggested  that  this  atrophy  is 
the  final  stage  of  the  lesions  first  described ;  but  this  is  unlikely  if  we 
are  to  judge  of  the  ultimate  results  of  tuberculous  processes  in  general. 

The  Zucos  believe  Addison's  disease  to  be  neurine  intoxication, 
basing  their  opinions  on  the  discovery  that  the  suprarenal  bodies  con- 
tain a  large  quantity  of  that  substance. 

Symptomatology. — Addison's  disease  is  of  slow  onset  The  first 
manifestation  of  ill-health  varies  in  di£ferent  cases.  In  many  the  dis- 
coloration of  the  skin  is  the  first  symptom  to  make  its  appearance ;  in 
others,  this  does  not  take  place  until  the  affection  is  far  advanced  and 
the  patient  about  ready  to  die.  The  other  symptoms  are  those  attendant 
upon  a  progressive  asthenia. 

The  tint  of  the  discolored  skin  ranges  from  a  light  yellow  to  what 
may  almost  be  called  black ;  it  is  usually  described  as  a  "  bronzing."  It 
is  apt  to  be  particularly  prominent  on  uncovered  parts' of  the  body  and 
on  those  regions  in  which  pigment  is  especially  apt  to  be  deposited  under 
normal  conditions,  e.  g.^  about  the  nipples,  the  genitals,  and  parts  exposed 
to  friction  or  pressure.  When  the  discoloration  is  in  patches,  the  mar- 
gins shade  off  gradually  to  the  normal  skin ;  there  is  no  well-defined 
line  of  demarcation.  This  is  an  important  point  to  remember  as  it 
serves  to  differentiate  Addison's  disease  from  certain  varieties  of 
melasma.  The  mucous  membranes  may  also  be  involved,  pigmentary 
patches  being  discernible  on  the  mucous  membrane  of  the  mouth, 
tongue,  and  vagina.  It  has  been  said  that  the  conjunctiva  escapes,  bat 
this  assertion  is  too  sweeping  to  be  correct  Whether  or  not  internal 
organs  are  ever  the  seat  of  pigmentary  deposit  is  not  known.  Carring- 
ton  claims  to  have  noticed  such  a  condition  in  the  pia  mater  of  the 
brain  in  one  case.  In  very  many  cases  the  hair  undergoes  a  gradual 
deepening  of  its  color. 

Gastric  symptoms  are  prominent  in  Addison's  disease.  The  appe- 
tite is  capricious;  nausea  and  vomiting  appear  early  and  occur  without 
apparent  cause.  Diarrhoea  may  set  in,  especially  during  the  closing 
stages  of  the  disease. 

Asthenia  is  an  early  and  profound  symptom,  the  slightest  mental  or 
physical  effort  occasioning  great  fatigue.    The  hands  and  feet  are  cold 
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and  clammy.  In  some  cases  it  may  be  necessary  for  the  patient  to  keep 
to  his  bed  despite  his  good  condition  to  all  outward  appearances.  Under 
such  circumstances  attacks  of  syncope  may  occur  on  rising  from  the  re- 
cumbent posture.  These  syncopal  attacks  are  sometimes  observed  in 
patients  going  about  and  in  a  number  of  instances  have  been  the  cause 
of  sudden  death.  As  the  case  progresses  the  facial  expression  indicates 
the  extreme  weakness;  the  voice  becomes  feeble ;  mental  processes  are 
sluggish ;  finally  delirium  sets  in  and  death  ends  the  scene. 

The  heart's  action  is  weak ;  and  yet  there  is  very  little  dilatation  of 
that  organ.    The  pulse  is  small  and  of  low  tension. 

Ansemia  was  made  an  important  part  of  the  clinical  picture  of  this 
disease  by  Addison.  Observations  recorded  since  his  time,  however,  show^ 
the  incorrectness  of  his  conclusions  in  this  respect.  The  red  blood-cor- 
puscles are  rarely  decreased  in  number  and  may  even  be  increased.. 
There  is  no  increase  in  the  number  of  white  blood-cells.  Free  pigment 
granules  have  been  found  in  the  blood. 

Emaciation  is  unusual.  On  the  contrary  the  bulk  of  both  muscles 
and  fat  is  singularly  well  preserved. 

Much  interest  has  been  taken  in  the  condition  of  the  urine.  The 
total  daily  quantity  passed  varies  but  little  from  the  normal ;  sometimes 
it  is  diminished,  and  sometimes  increased.  Albumin  is  usually  absent. 
The  quantity  of  indican  is  generally  increased.  A  deficient  elimination 
of  uric  acid  has  been  observed. 

Complications. — ^Addison's  disease  is  especially  liable  to  be  com- 
plicated by  tuberculosis  of  dififerent  organs,  especially  of  the  lungs  and 
vertebrse.  Spinal  caries  not  infrequently  precedes  the  disease,  and  may 
find  its  origin  in  traumatism  of  the  back. 

In  some  cases  mammillation  of  the  stomach  due  to  growth  of 
lymphoid  tissue  between  the  gastric  tubules  has  been  observed.  These 
may  undergo  ulcerative  changes. 

The  spleen  is  sometimes  enlarged. 

Diagnosis. — The  liability  to  error  in  the  recognition  of  Addison's 
disease  arises  from  the  diversified  pathological  conditions  which  may  be 
associated  with  pigmentary  changes  in  the  skin,  and  the  not  infrequent 
occurrence  of  this  disease  with  pigmentation  late  or  even  absent.  Under 
the  latter  circumstances  one  can  make  a  diagnosis  of  Addison's  disease 
by  exclusion  only,  i,  e.,  by  excluding  all  other  diseases  which  may  pro- 
duce asthenia,  such  as  abdominal  cancer,  pernicious  ansemia,  etc. 

Pigmentary  deposits  occur  in  quite  a  variety  of  pathological  condi- 
tions within  the  abdomen,  e.  g,,  tubercular  peritonitis,  uterine  disease, 
chronic  dysentery,  malarial  poisoning,  cirrhosis  of  the  liver  and  cancer 
of  the  stomach.  Pigmentation  is  very  common  in  pregnant  women, 
especially  about  the  nipples,  in  the  linea  alba  and  the  forehead,  but  it 
disappears  after  labor.    Its  occurrence  is  well-known  even  to  the  laity. 
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Pigmentary  deposits  have  been  observed  very  frequently  after  syph- 
ilitic eruptions.    The  history  of  the  cases  is  sufficient  for  a  diagnosis. 

Greenhow  has  directed  attention  to  the  discoloration  of  the  skin 
which  occurs  in  vagabonds  under  the  combined  influences  of  the  sun, 
and  long-continued  irritation  from  vermin  and  dirt.  Such  cases  should 
not  be  confounded  with  Addison's  disease.  The  possibility  of  error  need 
only  be  mentioned  to  be  avoided. 

Long-continued'  use  of  arsenic  frequently  produces  pigmentary 
deposits  in  the  skin. 

Prognosis. — Addison's  disease  is  said  to  be  invariably  fatal  Neu- 
mann reports  the  recovery  of  a  patient  in  whom  he  had  diagnosed  this 
affection.  The  symptomatology  as  given  by  him  seems  to  have  been 
complete.  The  average  duration  of  cases  is  about  one  year.  Still  the 
disease  may  run  a  very  rapid  course,  or  it  may  be  prolonged  over  a 
number  of  years.  The  course  of  the  disease  may  be  interrupted  by 
marked  remissions  of  symptoms.  Death  is  produced  by  asthenia ;  occa- 
sionally the  patient  dies  suddenly  from  syncope  or  in  coma  and  con- 
vulsions. 

Treatment. — Very  little  can  be  expected  from  curative  treatment, 
because  of  the  inevitably  fatal  character  of  the  disease.  The  patient's 
strength  should  be  as  much  as  possible  preserved  by  rest,  and  the  danger 
of  syncope  thereby  avoided.  Stimulants  may  prove  necessary  when  the 
asthenia  is  profound.  The  digestive  disturbances  require  that  the  patient 
should  be  given  easily  digested  food ;  at  the  same  time  care  must  be 
taken  that  it  is  as  highly  nourishing  as  possible. 

Extract  of  the  suprarenal  capsules  has  lately  been  recommended  as 
a  possible  curative  measure.  The  results  thus  far  reported  are  not  suffi- 
cient to  give  us  much  encouragement. 

Among  medicines,  araenicum,  nitrate  of  silver^  calcarea  an.,  iodine  and 
iheridion  have  been  most  highly  recommended.  Ardenicum  is  sug- 
gested by  Hughes  as  theoretically  of  value.  Practically  he  obtained 
but  little  result  from  its  exhibition.  Arsenic  produces  the  pigmentation 
of  the  skin,  the  gastro-intestinal  irritability  and  the  other  symptoms 
which  may  accompany  Addison's  disease.  Argentum  nUricum,  in  the 
experience  of  physicians  connected  with  the  Metropolitan  Hospital 
(homoeopathic),  New  York,  serves  to  lessen  suffering  and  prolong  Ufa 
The  cutaneous  discoloration  of  the  skin  produced  by  it  is  of  no  thera- 
peutic value,  because  it  is  a  chemical  and  not  a  dynamic  effect  of  the 
drug.  Nitrate  of  silver  is  made  especially  valuable  in  Addison's  disease 
because  of  its  influence  over  degenerative  nerve  processes  in  genial; 
and  these  are  certainly  present  in  this  disease.  It  also  produces  loss  of 
appetite,  chronic  wasting,  lowering  of  the  bodily  temperature  and 
diarrhoea. 
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aOITRE. 

Synonyms. — Bronchocele ;  Derbyshire  neck ;  struma. 

Deflilition. — Goitre  is  an  enlargement  of  the  thyroid  gland  not 
dependent  upon  inflammation  or  malignant  new  formations. 

Varieties. — Parenchymatous;  cystic;  fibrous.  Special  varieties 
arising  from  changes  taking  place  in  the  growth  have  been  designated 
calcareous,  colloid,  and  amyloid. 

Etiology. — Although  much  has  been  observed  respecting  the 
circumstances  surrounding  the  appearance  of  goitre,  the  etiology  of  the 
disease  is  in  an  unsettled  condition.  Women  are  far  more  frequently  its 
victims  than  men,  their  predisposition  as  compared  with  the  other  sex 
being  variously  stated  by  authors  as  2 : 1  to  44: 1.  Their  preponderance 
of  liability  is  observed  even  in  youth. 

Ooitre  is  especially  liable  to  appear  in  certain  localities,  in  some  of 
which,  as.parts  of  the  Punjaub  in  India,  fully  60  per  cent,  of  the  popu- 
lation is  affected.  It  is  also  very  common  among  certain  valleys  of  the 
Alps,  in  which  the  sunshine  enters  but  a  few  hours  daily,  in  the  Pyr- 
enees, in  the  South  American  Andes,  and  in  Derbyshire,  England. 
In  all  of  these  localities  goitre  is  said  to  be  endemic.  A  study  of  the 
conditions  under  which  the  inhabitants  of  these  places  live  has  given 
rise  to  many  surmises  but  no  positive  information.  The  natives  in  each 
of  these  regions  live  under  decidedly  unhygienic  conditions. 

The  fact  that  the  drinking  water  is  very  often  strongly  impregnated 
with  lime  salts  has  been  assigned  as  a  cause ;  on  the  other  hand,  goitre 
is  uncommon  in  Norway,  Sweden,  and  Scotland,  although  limestone 
formations  are  very  common  in  these  countries.  Thursfield  believed 
that  goitre  is  produced  by  the  presence  of  iron  pyrites  in  the  water- 
bearing strata  of  the  earth.  In  former  years  the  disease  was  attributed 
by  many  to  the  drinking  of  snow  water ;  but  against  this  theory  it  is 
urged  that  goitre  is  rare  in  Greenland  and  Iceland,  and  is  observed  in 
countries  in  which  snow  is  never  seen. 

The  carrying  of  heavy  loads  has  been  assigned  as  a  cause.  Espe- 
cially has  this  been  urged  as  an  important  factor  in  the  production  of 
epidemics  among  soldiers  exposed  to  the  hardships  of  insufficient  food 
and  rapid  forced  marches.  It  is  claimed  that  where  the  practice  of  carry- 
ing heavy  loads  on  the  heads  has  been  abandoned,  the  occurrence  of 
goitres  in  endemic  forms  has  largely  decreased. 

Endemic  goitre  appears  to  be  of  rare  occurrence  in  America,  at  least 
during  recent  years.  At  one  time  the  disease  was  quite  prevalent  in  cer- 
tain portions  of  New  York  State  and  Canada,  and  in  the  Green  and 
White  Mountains. 

Goitre  occasionally  occurs  in  epidemic  forms.  It  then  usually  asserts 
itself  among  troups  garrisoned  in  goitrous  districts ;  in  one  of  these  epi- 


Digitized  by 


Google 


828  GOITRE. 

demies,  it  is  reported  that  fully  30  per  cent,  of  the  regiment  was  affected. 
In  all  cases,  the  goitre  disappeared  but  slowly  on  return  of  the  patients 
to  their  homes.  This  occasional  occurrence  of  the  disease  in  epidemic 
form  has  given  rise  to  the  suggestion  that  possibly  some  infection  is  at  the 
origin  of  the  trouble ;  but  this  hypothesis  has  but  few  data  to  reconmiend 
it  for  serious  thought. 

Pathology  and  Morbid  Anatomy. — According  to  their  anatomi- 
cal features  goitres  have  been  divided  into  parenchymatous,  cystic, 
fibrous,  calcareous,  colloid,  and  amyloid. 

Parenchymatous  goitres  are  also  spoken  of  as  follicular.  In  thi» 
variety  the  follicles  of  the  thyroid  gland  are  enlarged.  This  is  accom- 
panied by  a  more  or  less  marked  increase  in  the  connective  tissue,  which 
element  increases  with  the  age  of  the  goitre.  This  variety  in  its  early 
stages  is  soft  or  compressible,  and  to  palpation  gives  a  fairly  well-defined 
sense  of  fluctuation.  With  increase  of  the  connective  tissue  formation, 
it  becomes  firmer  and  harder. 

The  fibrous  goitre  is  generally  but  a  modification  of  the  preceding 
variety,  arising  by  reason  of  the  great  increase  in  connective  tissue, 
which  contracting  on  the  follicular  structures  obliterates  them.  The 
fibrous  change  is  unevenly  distributed  throughout  the  glandular  sub- 
stance as  a  rule,  hence  the  tumor  gives  a  hard  knotty  feel  to  the  sense  of 
touch. 

Cystic  goitre  is  also  believed  to  be  a  transformation  of  primary 
follicular  disease,  the  follicles  of  the  gland  being  distended  with  colloid 
material.  The  pressure  thus  occasioned  brings  about  the  disappearance 
of  the  interlobular  connective  tissue;  surrounding  follicles  are  likewise 
obliterated  and  large  cystic  cavities  are  formed. 

Symptomatology. — The  main  symptoms  of  goitre  are  objective 
only  in  the  majority  of  instances,  and  are  appreciable  on  simple  inspec- 
tion of  the  neck.  A  swelling  is  observed  over  the  region  of  the  thyroid 
gland,  ranging  in  size  from  a  simple  fulness  to  a  large  pendulous  growth, 
which,  in  extreme  instances,  may  require  the  mechanical  support  of  a 
special  suspensory.  One  or  both  lobes  may  be  enlarged  with  or  without 
the  isthmus  of  the  gland ;  it  is  very  rare  for  the  latter  to  be  alone  affected. 
The  integument  over  the  tumor  is  unchanged  in  appearance  and  is  freely 
movable.  During  deglutition  the  goitre  is  observed  to  make  a  vertical 
movement  Sometimes  there  is  a  slight  sensation  of  fulness  or  dis- 
comfort. 

When  the  goitre  is  very  large,  especially  when  special  portions  of 
the  thyroid  gland  are  involved,  pressure  upon  important  structures  gives 
rise  to  a  number  of  annoying  or  serious  symptoms.  Thus,  pressure  upon 
the  trachea  causes  stenosis  of  that  tube,  and  dyspnoea,  which  is  greatly 
aggravated  on  the  occurrence  of  a  slight  cold.  The  voice  may  be  im- 
paired from  pressure  upon  the  thyroid  cartilage ;  aphonia  may  even  de- 
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velop,  and  is  attributed  to  pressure  upon  the  recurrent  laryngeal  nerves. 
It  is  said  that  the  pneumogastric  nerves  and  the  brachial  plexuses  may 
be  injured  by  large  growths,  but  such  instances  must  be  rare.  It  is  far 
more  common  to  observe  impairment  of  the  cephalic  circulation  by 
pressure  upon  the  arteries  and  veins  of  the  neck.  When  the  former 
are  affected,  tetany  and  convulsions  have  appeared,  and  when  the  latter, 
headache  and  drowsiness,  associated  with  a  dusky  hue  of  the  face. 

Dysphagia  sometimes  occurs,  though  but  rarely.  It  is  due  to  com- 
pression of  the  oesophagus.  It  has  been  suggested  that  this  symptom  is 
more  likely  to  result  in  inflammation  of  the  oesophagus  rather  than  from 
direct  compression  of  that  tube. 

Goitres  are  often  observed  to  vary  in  size  from  time  to  time.  Thus 
they  not  infrequently  enlarge  during  the  menstrual  periods  or  during 
pregnancy. 

Constitutional  symptoms  are  sometimes  present.  Thus  haemophilia 
has  been  observed.  In  certain  districts  cretinism  is  associated  with  the 
disease.  Sometimes  the  general  nutrition  of  the  patient  is  considerably 
•disturbed,  but  in  the  majority  of  instances  the  patient,  aside  from  the 
local  condition,  is  in  possession  of  exceptionally  good  health. 

Diagnosis. — The  recognition  of  goitre  is  usually  a  simple  matter, 
the  fact  that  the  growth  is  of  the  thyroid  gland  being  conclusively 
shown  when  it  makes  vertical  movements  during  the  act  of  swallowing. 
Malignant  disease,  which  may  be  confounded  with  goitrous  enlarge- 
ment, is  associated  with  pain,  the  overlying  cutis  is  involved  and  ad- 
herent, and  the  morbid  changes  are  general.  Constitutionctl  symptoms 
appear  early;  as  do  also  local  pressure  symptoms.  The  neighboring 
lymphatics  exhibit  signs  of  infection.  Malignant  disease  is  of  rapid 
growth.  It  must  be  borne  in  mind  that  carcinoma  or  sarcoma  may 
invade  a  thyroid  gland  already  the  seat  of  goitre. 

The  greatest  diagnostic  difficulties  are  encountered  in  those  rare 
instances  in  which  the  enlargement  involves  aberrant  portions  of  the 
thyroid  gland,  which  may  be  found  anywhere  between  the  hyoid  bone 
and  the  arch  of  the  aorta.  Enlargement  of  these  structures  may  give 
rise  to  obscure  intrathoracic  tumors. 

Prognosis. — The  prognosis  of  goitre,  as  to  danger  to  life,  is  gener- 
ally favorable.  It  is  in  exceptional  instances  only  that  the  disease  resists 
treatment  and  increases  to  such  an  extent  as  to  threaten  life.  In  some 
<»se8  the  condition  disappears  spontaneously. 

Treatment. — If  the  patient  is  a  resident  of  a  goitrous  district  it  is 
important  to  remove  to  a  more  healthful  locality,  and  to  see  that  good 
nourishing  food  and  a  supply  of  pure  drinking  water  be  furnished.  Cases 
developing  during  a  residence  in  the  mountains  should  be  removed  to 
the  seashore.  Fresh  air  and  sunlight  are  important.  As  to  remedies, 
both  schools  of  medicine  look  upon  iodine  as  the  most  important.    It  is 
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not  by  any  means  a  specific.  By  the  old  school  it  is  used  locally  in  the 
form  of  the  tincture,  which  is  painted  over  th^  gland  every  few  days, 
together  with  the  administration  of  iodide  ofpotCLsrium  in  doses  of  three 
grains  three  times  daily.  Given  in  dilutions  it  is  eflScadous  in  many 
instances,  especially  when  the  growth  is  of  recent  date  and  still  soft 
Sponffia  is  another  valuable  remedy.  It  also  was  used  by  the  old  school 
in  the  form  of  burnt  sponge,  until  it  was  discovered  that  its  influence 
was  due  in  a  measure  to  the  contained  iodine.  This  remedy  was  em- 
ployed by  Jousset  in  alternation  with  iodine.  The  special  indications 
governing  their  selection  relate  more  to  constitutional  peculiarities  than 
to  local  objective  states.  Calcarea  carb.  likewise  is  a  popular  remedy,  it 
too  being  suggested  by  the  peculiar  build  or  constitution  of  the  patient 
Baryta  iod.  is  best  adapted  to  cases  associated  with  a  cretinoid  state. 
Phytolacca  has  benefited  nodulated  goitres,  associated  with  jerking, 
shooting,  lancinating  pains,  and  aggravated  during  damp  weather. 
Bromine  is  indicated  in  cases  occurring  in  fair,  light-haired  individuals. 
I  have  seen  goitre  disappear  under  the  use  of  syrup  of  hydriodic  add  in 
teaspoonful  doses  three  or  four  times  daily. 

These  measures  failing,  resort  may  be  had  to  quite  a  variety  of  local 
measures.  The  majority  of  these  are  designed  to  produce  local  destruc- 
tion of  the  hypertrophied  tissue.  Various  substances  have  been  injected 
into  the  gland,  tincture  of  iodine  being  the  most  popular.  From  fifteen 
minims  to  one  drachm  should  be  injected  twice  a  week,  care  being  taken 
not  to  puncture  a  vein  or  the  trachea  in  this  little  operation.  The  injec- 
tion is  usually  followed  by  slight  inflammatory  tumefaction,  which  in 
turn  is  succeeded  by  gradual  reduction  in  the  size  of  the  tumor.  The 
iodine  must  be  injected  into  the  substance  of  the  gland  since  otherwise  it 
will  produce  abscesses.  '  Electrolysis  is  efficient  within  certain  limits. 
The  first  stance  is  usually  followed  by  a  marked  reduction  in  the  size  of 
the  tumor.  Each  succeeding  application  is  observed  to  have  less  and  less 
influence.  Still,  in  some  cases,  this  form  of  treatment  is  very  satisfactory. 
Large  needles  insulated  to  within  a  short  distance  of  the  points  should  be 
introduced  into  the  glandular  substance  and  then  attached  to  the  nega- 
tive pole;  the  positive  pole  should  be  attached  to  a  large  flat  electrode,, 
which  may  be  applied  over  the  thyroid  gland  at  a  short  distance  firom 
the  needles.  The  needles  should  be  kept  in  sUu  and  a  current  of  five  to 
ten  milliamperes  continued  for  five  minutes. 

In  intractable  cases  which  threaten  life,  surgical  operation  for 
removal  of  the  goitre  should  be  resorted  to.  Such  cases  are,  however,^ 
very  rare.  Indeed  they  include  as  a  rule  cases  whose  early  care  and 
treatment  have  been  sadly  neglected.  Objection  to  the  knife  in  the  cure 
of  goitre  has  been  made  because  of  the  fatality  of  the  operation,  and  the 
cretinoid  condition  observed  to  follow  the  removal  of  the  entire  gland  in 
animals  and  the  human  subject.    The  former  objection  ia  now  much  les» 
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forcible  than  formerly,  modem  surgical  technique  having  reduced  the 
mortality  to  nearly  6  per  cent,  in  the  hands  of  good  operators.  The 
thyroid  cachexia  may  be  easily  avoided  by  permitting  a  portion  of  the 
gland  to  remain. 

MYXCEDEMA. 

Synonym. — Cachexie  pachydermique. 

Definition. — Myzcedema  is  a  disease  characterized  clinically  by  a 
mucoid  deposit  in  the  subcutaneous  and  submucous  connective  tissue,  a 
sluggish  mental  condition,  diminished  bodily  temperature,  disturbed 
nutrition,  and  believed  to  be  dependent  upon  impairment  of  the  function 
of  the  thyroid  gland. 

History. — ^This  disease  was  first  described  by  Sir  Wm.  Gull  in  1875 
as  a  cretinoid  state.  The  name  "  myxoedema  "  was  given  it  by  Ord  four 
years  later.  The  latter  authority  even  at  that  time  traced  a  connection 
between  it  and  atrophy  of  the  thyroid  gland.  Notwithstanding  this  the 
opinion  that  the  disease  depended  primarily  on  changes  in  the  sympa- 
thetic nervous  system  was  very  popular,  Allen  McLane  Hamilton  as 
recently  as  1887  giving  very  strong  adherence  to  this  view.  Kocher  and 
other  surgeons  had  observed  a  peculiar  cachectic  condition  in  patients 
from  whom  the  entire  thyroid  gland  had  been  removed,  and  this  they 
called  "  cachexia  strumipriva." 

Etiology. — ^The  majority  of  cases  occur  in  women.  Of  Hamilton's 
six  cases,  but  one  was  a  man.  In  France  this  sexual  predisposition  to 
the  disease  does  not  seem  to  be  so  well  marked  as  elsewhere.  In  some 
few  cases  leredity  is  an  important  causal  factor.  The  actual  cause  of 
myxoedema  is  loss  of  function  of  the  thyroid  gland ;  but  the  agencies 
which  bring  about  this  latter  condition  are  still  unknown.  Attempts 
have  been  made  to  trace  a  relation  to  diseases  of  the  female  sexual 
organs.  Neudorfer  believes  that  during  the  period  of  sexual  activity, 
chiefly,  the  thyroid  gland  has  a  direct  trophic  and  regulating  influence  on 
the  nourishment  and  development  of  the  generative  organs.  He  asserts 
that  it  is  only  during  this  period  that  extirpation  of  the  gland  will  have 
any  influence  in  causing  disturbances  of  nutrition.  Zanda  suggests 
the  spleen  as  having  something  to  do  with  the  production  of  myxoedema, 
for  be  has  observed  that  when  that  organ  has  been  removed  from  dogs, 
a  subsequent  thyroidectomy  does  not  produce  the  cachexia  strumipriva. 
In  one  instance  a  myxoedematous  condition  arose  from  Byphilitic 
disease  of  the  thyroid  gland. 

Symptomatology. — The  general  symptoms  attendant  upon  the 
early  stages  of  myxoedema  are  of  a  decidedly  vague  character  and  do 
not  receive  their  correct  explanation  until  the  characteristic  physiognomy 
of  the  disease  asserts  itself  These  early  symptoms  include  coolness  of 
the  extremities  and  surface  of  the  body,  poor  appetite,  palpitation  of  the 


Digitized  by 


Google 


832  .  MYXCEDEMA. 

heart,  fatigue  on  slight  exertion,  and  sluggishness  of  mental  processes. 
The  characteristic  condition  of  the  face  referred  to  is  produced  by  the 
mucoid  infiltration  of  the  subcutaneous  tissues.  The  face  is  swollen  in 
every  part,  and  pale  and  waxy  in  color.  The  eyelids  are  greatly  swollen, 
the  alse  of  the  nose  are  broadened,  and  the  usual  wrinkles  are  obliterated. 
This  swelling  does  not  pit  on  pressure,  nor  does  it  shift  from  one  part  of 
the  face  to  another  under  the  influence  of  gravity.  The  tongue  may  be 
involved,  the  swelling  of  this  organ  at  times  attaining  such  a  degree  as 
to  make  articulation  difficult  if  not  impossible. 

Other  portions  of  the  body  are  also  involved  in  this  mucoid  oddema. 
The  larynx  is  sometimes  afiected,  the  voice  being  greatly  altered.  The 
swelling  of  the  hands  changes  their  shape  in  such  a  way  as  to  have  led 
Sir  Wm.  Gull  to  describe  them  as  "  spade-like."  Especial  attention  has 
been  directed  to  a  tumefaction  in  the  lower  triangle  of  the  neck  above 
the  clavicle.    Eventually  the  entire  body  may  be  invaded. 

The  skin  itself  becomes  dry  and  harsh.  The  nutrition  of  the  hairs 
suffers ;  accordingly  they  fall  out  or  break  off.  The  altered  condition  of 
the  submucous  tissues  of  the  mouth  and  gums  leads  to  impaired  nutrition 
of  the  teeth,  which  loosen  and  may  even  fall  out. 

Next  to  the  mucous  infiltration,  the  nervous  symptoms  of  the  dis- 
ease are  the  most  prominent.  Clouston,  as  the  result  of  studying  nine 
cases,  has  described  the  mental  symptoms  as  "  first  slowness  of  mental 
action,  emotional  depression,  irritability,  morbid  suspicions,  non-restive- 
ness  to  outward  causes  of  disturbance,  general  loss  of  control,  enfeeble- 
ment  with  some  exaltation  in  some  cases ;  lastly,  lassitude,  hebetude,  and 
just  before  death,  mental  negation."  In  addition  to  the  mechafkical  effect 
of  the  infiltration  upon  the  speech,  that  function  is  impaired  by  reason 
of  the  mental  condition  becoming  slow  and  measured.  The  general  con- 
duct of  the  patient  is  in  keeping  with  the  mental  state,  the  movements 
being  decidedly  sluggish.  Strength  is  deficient,  consequently  the  patient 
falls  readily.  Ord  sums  up  the  motor  symptoms  as  a  toneless  condition 
of  the  muscles  with  torpor  of  the  muscular  sense. 

Of  the  special  senses,  those  of  taste  and  smell  are  the  most  frequently 
impaired,  the  patient  sometimes  complaining  of  most  unpleasant  percep- 
tions referred  to  these  functions. 

The  bodily  temperature  is  nearly  always  subnormal,  ranging  as  a 
rule  from  94°  to  98°  F.  Subjectively  the  patient  complains  of  cold  sen- 
sations, which  may  necessitate  the  use  of  thicker  clothing  than  ordinarily 
required  for  the  prevailing  weather. 

The  urine  is  increased  in  quantity  and  free  from  albumin.  Under 
the  influence  of  the  internal  administration  of  the  thyroid  juice  as  a 
curative  remedy  for  myxoedema,  marked  diuresis  occurs  with  increased 
nitrogenous  elimination.  In  the  final  stages  of  the  disease,  albuminuria 
is  said  to  occur,  probably  because  at  this  period  there  are  organic  changes 
in  the  kidneys. 
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A  hsemorrhagic  tendency  is  sometimes  well  marked,  which  led*  Kirk 
to  call  attention  to  myxoBdema  as  a  possible  cause  of  some  cases  of  uter- 
ine haemorrhage  of  unknown  origin.  Small  wounds,  as  those  from  the 
extraction  of  teeth,  may  be  followed  by  most  troublesome  bleeding. 

When  the  disease  occurs  in  children  there  is  a  marked  arrest  of 
mental  and  bodily  development. 

Diagnosis. — There  should  be  no  difficulty  attending  the  diagnosis 
of  myzoedema ;  the  subcutaneous  mucoid  oedema,  the  absence  of  pitting 
on  pressure  and  albuminuria,  the  failure  of  the  swelling  to  shift  from 
one  part  of  the  body  to  another  under  the  influence  of  gravity,  and  the 
sluggish  mental  and  physical  state,  are  sufficiently  characteristic  to  pre- 
vent its  simulation  by  any  other  disease. 

Prognosis. — The  prognosis  of  myxcedema  was,  until  within  a  very 
short  period,  regarded  as  exceedingly  unfavorable,  the  tendency  being 
to  slow  progression  to  a  fatal  issue.  The  duration  of  the  disease  is  vari- 
able. Cases  are  under  observation  in  which  the  trouble  has  existed 
for  fifteen  years.  Death  not  infrequently  results  from  some  intercurrent  ' 
disorder. 

Treatment. — ^The  first  element  in  the  treatment  of  myxcedema  is 
the  enforcement  of  hygienic  details  suggested  by  the  symptoms  of  the 
disease.  The  coldness  of  the  surface  of  the  body  is  a  strong  indication 
for  the  maintenance  of  bodily  warmth  by  woolen  clothing  and  keeping 
the  patient's  apartments  properly  warmed.  In  addition  to  this,  all  meas- 
ures designed  to  improve  general  nutrition  should  be  advised.  The 
diet,  as  far  as  possible,  should  be  non-nitrogenous.  Within  two  or  three 
years  past  the  administration  of  preparations  of  the  thyroid  gland  have 
met  with  considerable  favor  in  the  treatment  of  myxoedema.  Results 
tantamount  to  cure  have  been  reported  by  numerous  physicians.  It 
seems,  however,  that  it  is  necessary  to  keep  up  the  remedy  for  an  indefi- 
nite period,  as  relapse  follows  its  withdrawal.  Administration  by  the 
stomach  seems  to  be  fully  as  efficacious  as  hypodermatically.  The  treat- 
ment must  be  followed  with  considerable  care>  as  the  use  of  too  large 
doses  is  apt  to  be  followed  by  unpleasant  results.  There  are  numerous 
reliable  preparations  of  the  thyroid  gland  now  obtainable,  some  of  them 
glycerin  extracts  and  others  powders.  In  any  case,  the-  minimum  dose 
of  the  preparation  used  should  be  first  exhibited,  and  its  influence 
watched.  This  may  be  increased  until  a  satisfactory  degree  of  improve- 
ment is  observed.  It  is  said  that  the  thyroid  extract  will  produce  a 
good  efiect  even  in  cretinism.  Several  cases  of  myxcedema  have  been 
treated  successfully  by  the  engrafting  of  sheep's  thyroid  into  the  patient. 


Digitized  by 


Google 


Constitutional  Diseases. 


DIABETES. 


Diabetes  is  a  generic  term  including  two  well-defined  affections,  vis., 
diabetes  insipidus  and  diabetes  mellitus,  diseases  possessing  marked 
clinical  similarities.  We  are  not  yet  ih  a  position  to  fully  define  them, 
as  their  essential  character  is  still  shrouded  in  doubt 

Diabetes  vMipidua  is  an  affection  of  unknown  origin  characterized  by 
an  excessive  flow  of  urine  of  low  specific  gravity  but  free  from  sugar, 
while  diabetes  meUHus  is  characterized  by  the  persistent  passage  of  grape- 
sugar  with  the  urine  even  when  carbohydrates  are  taken  in  small  quanti- 
ties or  not  at  all. 

DIABETES  MELLTTUS. 

History. — Diabetes  mellitus  was  known  to  the  ancients,  being 
probably  first  described  by  Celsus.  The  presence  of  sugar  in  the  urine 
of  diabetic  subjects  was  first  suggested  by  an  Englishman  named  Willis 
in  1674.  Strictly  speaking  he  discovered  only  the  sweetish  taste  of 
urine,  demonstration  of  the  presence  of  sugar  being  accomplished  by  his 
countryman,  Dobson,  in  1775.  Acting  upon  this  as  a  suggestion,  Rollo, 
another  Englishman,  began  the  treatment  of  diabetes  by  exclusion  of 
vegetable  food  in  1787.  Gmelin  and  Tiedemann  discovered  the  forma- 
tion of  sugar  during  the  digestion  of  carbohydrates.  The  extensive 
and  protracted  investigations  of  Claude  Bernard  to  determine  the  nature 
of  the  disease  were  begun  in  1848.  Most  important  observations  have 
also  been  made  by  Prout,  Bouchardat,  Brucke,  Frerichs,  Hofl&nann, 
Ebstein,  Naunyn,  Seegan,  Pavy  and  many  other  investigators  of  various 
nationalities. 

Etiology. — Diabetes  is  one  of  the  rarer  forms  of  chronic  disease, 
the  more  extended  and  carefully  conducted  methods  of  urinary  analysis 
practised  in  recent  days  accounting  for  the  apparent  increase  in  its  fre- 
quency. Diabetes  may  stand  apparently  alone  or  be  associated  with 
affections  of  the  liver,  pancreas,  nervous  system  or  lungs. 

Heredity  occupies  an  important  position,  several  cases  being  often 
observed  in  the  members  of  one  family.  The  explanations  of  the  influ- 
ence of  heredity  are  various.  It  seems  to  be  especially  prevalent  among 
Hebrews.  Frerichs,  Bouchard,  and  others,  have  shown  the  importance, 
in  estimating  this  question,  of  extending  observations  beyond  the  imme- 
diate ancestry,  i.  6.,  to  the  near  blood  relatives. 
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Temperament  It  is  generally  considered  that  the  highly  neurotic 
classes  are  more  prone  to  the  disease.  I  have  not  been  impressed  by  this 
in  the  study  of  my  own  cases.  Attacks  have  often  followed  upon  sudden 
disturbance  of  the  nervous  system  by  fright,  joy,  etc. 

Bace.  The  frequency  of  diabetes  among  Hebrews  has  just  been  re- 
ferred to,  women  who  take  little  exercise  and  are  given  to  the  pleasures  of 
the  table  being  most  frequently  attacked.    Negroes  are  seldom  affected. 

CourUry.  Diabetes  is  generally  distributed,  but  statistics  suggest 
greater  frequency  of  the  disease  in  some  countries.  It  seems  to  be 
especially  common  in  Sweden  and  among  Italians,  particularly  those 
residing  in  the  southern  portion  of  the  Peninsula.  It  is  also  common 
in  sections  of  India. 

Social  Condition.  The  larger  number  of  cases  develop  among  the 
so-called  ''  well-to-do ''  class,  in  other  words,  among  those  who  eat  much 
and  work  little,  which  fact  is  antagonistic  to  the  theory  that  the  disease 
is  dependent  upon  the  excessive  use  of  carbohydrates  as  food.  Differ- 
ences in  relative  frequency  between  the  dwellers  in  cities  and  in  rural 
regions  may  be  largely  accounted  for  by  the  earlier  and  more  skilful 
observation  bestowed  upon  the  former  class.  Von  Noorden  states  that 
**  wealth  and  culture  increase  the  liability  to  diabetes  tenfold."  That 
intellectual  occupations  conducted  with  great  energy  are  powerfully  pre- 
disposing is  indicated  by  the  large  percentage  of  intellectual  persons 
among  diabetics. 

Sex.    Males  are  attacked  about  three  times  as  often  as  females. 

Age.  No  age  is  exempt,  although  the  disease  is  rare  under  thirty. 
From  a  comparison  of  numerous  tables  of  statistics  it  appears  that  the 
second  decade  of  life  gives  three  to  seven  times  as  many  cases  as  the 
first,  while  there  is  little  difference  in  the  number  of  cases  developed 
during  the  second  and  third  decades;  during  the  fourth  the  number  is 
considerably  increased,  and  is  possibly  still  further  increased  during  the 
fifth  decade,  the  sixth  giving  about  the  same  number,  after  which  time 
there  is  rapid  diminution  in  the  number  of  cases. 

The  rdationship  of  diabetes  to  affections  of  certain  organs  and  to  various 
forms  of  disease  presents  questions  of  great  interest.  It  has  been  reported 
as  resulting  from  a  very  large  number  of  affections  of  widely  separated 
organs  and  diseases.  The  long  period  of  development  of  many  cases, 
during  which  its  existence  is  not  suspected,  is  a  source  of  much  error  in 
the  formation  of  etiological  conclusions. 

There  appears  to  be  a  connection  between  gout  and  diabetes,  which 
has  been  pointed  out  by  numerous  English  observers,  in  which  country 
gout  is  a  common  affection.  But  as  little  is  known  of  the  causes  of  either 
gout  or  diabetes  we  can  advance  little  further  than  the  mere  statement 
of  fact,  and  no  more  can  be  asserted  I'especting  the  relationship  existing 
between  infectious  diseases  and  diabetes. 
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Obetity.  The  relationship  between  obesity  and  diabetes  is  a  close 
one;  various  observers  stating  the  percentage  of  diabetic  patients  who  are 
or  have  been  fat,  at  figures  varying  from  15  to  50  per  cent  Diabetes 
associated  with  obesity  is  called  ''  lipogenons  diabetes."  A  trace  of  sagar 
is  found  in  the  urine  of  some  fat  people,  to  which  condition  the  term 
''lipogenic-glycosuria'^  is  applied.  The  nature  of  the  relationship  is  yet 
a  matter  of  speculation.  Von  Noorden  epitomizes  his  conclusions  re- 
garding this  matter  as  follows: 

''(a)  There  are  cases  in  which  the  consumption  of  sugar  and  its 
conversion  into  fiit  are  simultaneously  restricted — glycosuria  of  varying 
degrees  of  gravity  and  emaciation  (ordinary  diabetes). 

"  (b)  There  are  cases  in  which  only  tiie  burning  up  of  sugar,  and 
not  its  conversion  into  fat,  is  interfered  with^-obesity  with  glycosuria 
(masked  diabetes);  these  pass  readily  at  a  later  period  into 

"(e)  Cases  in  which  the  consumption  of  sugar  is  restricted,  and  the 
heaping  up  of  carbohydrates  in  the  fatty  tissues  is  also  more  or  less 
interfered  with^-obesity  with  consecutive  glycosuria  (ordinary  diabetes 
of  the  adipose)." 

Diaeaaes  of  the  Pancreas.  Morbid  changes  in  this  gland  have  long 
been  recognized  as  a  feature  of  diabetes,  but  in  1877,  after  a  study  of 
much  clinical  and  pathological  material,  Lancereaux  described  "pancre- 
atic diabetes."  The  absence  of  any  demonstrable  lesion  of  the  pancreas 
in  many  cases  of  typical  diabetes,  and  the  existence  of  extensive  lesions 
without  atteAding  diabetes,  are  barriers  to  the  acceptance  of  this  theory, 
but  may  yet  be  explained.  Bearing  upon  this  point  are  the  recent  and 
highly  interesting  experiments  of  Von  Mering  and  Minkowski,  who 
observed  glycosuria  in  dogs  following  upon  extirpation  of  the  pancreas. 
If  but  a  small  portion  of  the  gland  was  allowed  to  remain  sugar  did  not 
appear  in  the  urine.  This  has  been  looked  upon  as  indicating  a  double 
secretion  by  the  pancreas,  one  of  which,  a  glycolytic  ferment  with  the 
lymph,  is  discharged  into  the  blood  to  destroy  the  sugar.  Those  who 
oppose  the  pancreatic  origin  of  diabetes  assert  that  the  disease  is  due 
under  these  circumstances  to  involvement  of  the  solar  and  ooeliac 
plexuses,  and  of  the  semilunar  ganglia. 

Excessive  indulgences  in  food^  especially  that  rich  in  hydrocarbons, 
favor  the  occurrence  of  diabetes,  although  it  is  not  probable  that  any 
one  kind  of  food  can  excite  diabetes,  but  rather  the  persistent  overtaxa- 
tion of  the  liver  by  excessive  amounts  of  food,  especially  of  this  char- 
acter, acting  upon  a  susceptible  organism.  Blows  in  the  hepatic  region 
have  apparently  excited  some  cases. 

Syphilis.  Some  authors,  especially  Schnee,  have  credited  syphilis 
with  being  the  cause  of  most  of  all  cases  of  diabetes.  This  extreme  view 
is  untenable. 

Affections  of  the  Nervous  System.    Diabetes  is  closely  related  to  many 
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affections  of  the  nervous  system,  so  closely  indeed  that  it  is  often  impos- 
sible to  determine  which  symptoms  are  primary.  It  is  especially  prone  to 
develop  in  association  with  cerebral  lesions,  particularly  tumors,  haemor- 
rhage, meningitis,  traumatism,  and  especially  lesions  involving  the  floor 
of  the  fourth  ventricle.  It  is  often  associated  with  neurasthenia  or 
hysteria. 

B.  Schmitz  called  attention  to  the  possibility  of  contagion  being  a 
factor.  Of  his  personal  cases,  which  amounted  to  twenty-three  hundred 
and  twenty,  he  selected  twenty-six,  which  he  suspected  to  be  due  to  this 
cause.  They  were  persons  of  good  family  and  personal  histories,  who 
developed  diabetes  after  living  in  intimate  relationship  with  subjects  of 
this  disease.    Such  a  method  of  spread  appears  highly  improbable. 

Pathology. — It  is  impossible  to  state  a  theory  of  the  pathology  of 
diabetes  which  will  be  acceptable  to  a  large  majority,  it  being  a  subject 
concerning  which  much  has  been  written,  but  which  is  still  enveloped  in 
considerable  obscurity.  Under  these  circumstances  it  seems  best  to  sim- 
ply state  only  what  has  been  quite  generally  accepted  as  fact.  This  has- 
been  so  admirably  summarized  by  Silver  that  his  statements  are  quoted 
verbatim,  "  Three  important  facts  lie  at  the  bottom  of  our  knowledge 
of  the  pathology  of  diabetes.    These  are : 

'^  I.  That  grape-sugar  is  found  in  the  healthy  human  body. 

''  II.  That  glycogen,  a  substance  closely  allied  in  chemical  composi- 
tion to  grape-sugar,  is  also  found  in  the  healthy  human  body. 

''  III.  That  both  of  these  may  be  formed  in  the  healthy  human 
body.  Beyond  these,  certain  other  fairly  definite  propositions  may  be 
made : 

''  (1)  Glycogen  is  found  most  abundantly  in  the  liver,  insomuch  that, 
with  due  precautions,  it  can  always  be  detected  there ;  after  a  certain 
time  sugar  takes  the  place  of  glycogen,  but  the  exact  mode  and  time  of 
this  conversion  is  not  known. 

"  (2)  Nevertheless,  it  is  fairly  certain  that  the  sugar  called  glucose 
can  always  be  detected  in  the  liver ;  still  more  certain  that  it  is  to  be 
found  in  the  blood ;  but 

"(3)  This  sugar  never  appears  in  any  notable  quantity  during  a 
state  of  health  in  the  urine. 

"(4)  As  sugar  is  not  to  be  found  in  any  appreciable  quantity  in 
any  other  of  the  excretions,  it  follows : 

"  (5)  That  this  sugar  must  disappear  in  the  body. 

"  (6)  It  is  commonly  asserted,  and,  upon  the  whole,  believed,  that 
sugar  is  less  plentiful  in  venous  than  in  arterial  blood. 

''  (7)  From  this,  if  true,  it  follows  that  sugar  must  be  used  up  in 
the  course  of  the  circulation. 

"(8)  Where  the  combustion  or  oxidation  occurs  is  not  quite. clear. 

''  (9)  But  it  is  plain  that,  from  a  fault  in  either  direction,  sugar  may 
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become  overabundant  in  the  blood,  namely : — (a)    By  overprodactioD, 
or'(6)  By  diminished  consumption. 

"(10)  The  overproduction  and  the  diminished  consumption  of  sugar 
in  the  body  may  depend  on  various  causes.  The  most  notable  of  these 
are  (a)  an  increased  ingestion  of  saccharine  material  into  the  stomach 
and  bowels,  without  a  corresponding  destruction ;  and  (6)  such  an  alter- 
ation of  nerve  influence  as  will  completely  modify  the  relative  propor- 
tions of  the  sugar  produced  and  the  sugar  destroyed. 

"  (11)  With  an  excess  of  sugar  in  the  blood  only  one  easy  road 
of  egress  from  the  body  is  available,  that  is,  by  way  of  the  kidneys; 
but  this  is  not  a  sufficient  outlet  when  there  is  great  superabundance 
in  the  blood.  Sugar  may  then  be  found  in  almost  every  one  of  the 
secretions  or  excretions. 

"  (12)  With  this  unnatural  discharge  of  sugar  there  is  usually  a  cor- 
responding discharge  of  urine,  but  not  always. 

"  (13)  Thus  there  may  be  no  greatly  increased  flow  of  urine,  yet  the 
•urine  may  be  rich  in  sugar. 

"  (14)  And  yet,  again,  there  may  be  a  copious  flow  of  urine  without 
any  sugar,  as  in  polyuria. 

**  (15)  Hence,  the  overproduction  or  the  diminished  consumption  of 
sugar  in  the  system  has  no  necessary  connection  with  increased  flow 
of  urine. 

"  (16)  Both  the  abnormal  action  of  the  liver  and  that  of  the  kidneys 
seem  in  the  main  to  depend  on  similar  but  not  identical  causes. 

"  (17)  Both  seem  to  be  under  the  control  of  the  sympathetic,  but  the 
special  fibres  are  not  the  same  as  regards  the  two  organs. 

"  (a)  In  the  case  of  the  liver,  the  fibres  seem  to  originate  in  the  me- 
dulla oblongata,  to  descend  in  the  spinal  cord  to  the  lower  cervical  or 
upper  dorsal  vertebrae,  thence  to  leave  the  cord  to  join  the  gangliated 
sympathetic,  and  so  ultimately  reach  the  liver. 

"  (b)  In  the  case  of  the  kidneys,  the  active  fibres  proceed  furUier 
down  the  spinal  cord,  but  are  ultimately  connected  with  the  great 
abdominal  plexus,  for  such  it  may  well  be  called,  whence  the  fibres 
proceed  to  the  kidneys." 

Morbid  Anatomy. — A  very  large  number  of  lesions  have  beea 
observed  in  association  with  diabetes,  but  we  are  not  aware  that  it  is 
characterized  by  any  peculiar  constant  tissue  change.  This  is  particu- 
larly true  of  acute  cases,  in  which  the  most  careful  autopsies  do  not 
reveal  a  cause  of  death  nor  the  nature  even  of  the  affection  from  which 
the  patient  suffered.  In  this  respect  diabetes  is  like  several  other  serious 
forms  of  disease.  Many  of  the  lesions  observed  are  consequences  of  the 
disease;  others  are  associations  only  and  in  no  way  related  to  the 
diabetes. 

There  is  marked  venous  congestion  of  the  various  organs,  vis.,  of 
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the  brain,  lungs,  stomach,  liver  and  kidneys.  The  lungs  are  often  greatly 
engorged,  dark  and  heavy,  less  frequently  they  are  diminished,  but  still 
have  a  congested  appearance. 

Especial  attention  has  been  directed  to  the  nervous  system.  In  the 
brain,  congestion,  extravasations,  anaemia,  oddema,  softening  of  the  con* 
volutions,  sclerosis,  atrophy,  eta,  are  all  occasionally  met.  Less  often, 
many  of  these  changes  may  involve  the  cord.  The  cerebral  meninges 
may  be  thickened,  hypersemic  or  (edematous.  More  closely  related  to 
diabetes  are  tumors,  both  solid  and  cystic,  involving  the  medulla  and 
fourth  ventricle.  None  of  these  lesions  are  constant,  however.  Emboli 
of  glycogen  are  found  in  the  small  vessels  in  some  cases,  which  may 
account  for  some  of  the  nervous  symptoms.  Tumors  involving  the 
cranial  nerves,  vagus,  sciatic  or  other  portions  of  the  nervous  system, 
appear  to  act  as  exciting  causes  in  some  cases.  The  excess  of  sugar  in 
the  blood  seems  capable  of  creating  a  neuritis  which  involves  more  espe- 
cially the  spinal  nerves  and  is  the  cause  of  "  diabetic  tabes."  Enlarge- 
ment and  sclerosis  of  sympathetic  ganglia  are  not  rare. 

The  pancreas  is  altered  in  nearly  one-half  of  all  cases.  The  glaad 
is  usually  small,  indurated,  ansBmic,  and  may  present  contractions  and 
nodulations.  It  has  been  found  swollen  by  Silver,  who  considered  it  as 
representing  an  early  stage  of  the  organic  changes.  Fat  necrosis,  car- 
cinoma, cystic  disease,  etc.,  are  all  occasionally  present  Death  from 
diabetes  follows  upon  complete  removal  of  the  gland  from  dogs. 

The  liver  is  enlarged,  dark,  hard  and  frequently  in  a  state  of  fatty 
change.    Cirrhosis  has  also  been  described. 

The  kidneys  are  frequently  diseased,  especially  after  long  existence 
of  saccharine  urina  The  various  features  of  nephritis  and  of  amyloid 
degeneration  may  be  observed  in  these  cases.  Hyaline  d^eneration  of 
the  capillary  vessels,  and  of  the  tubular  epithelium  involving  particu- 
larly the  descending  limb  of  Henle's  loop,  has  been  described.  There 
may  be  glycogenic  infiltration  of  the  epithelium. 

The  lungs  are  ultimately  involved  in  a  large  number  of  cases. 
Young  persons  and  those  of  the  poorer  classes  are  more  frequently 
attacked,  and  according  to  Lancereaux,  those  especially  suffering  from 
the  pancreatic  variety.  The  various  forms  of  inflammation  of  the  chest 
organs,  viz.,  lobar  and  lobular  pneumonia,  bronchitis,  etc.,  are  met,  but 
tuberculosis  is  the  most  frequent  development.  Many  diabetics  die  of 
phthisis.  The  disease  appears  in  mild  as  well  as  in  grave  cases.  There 
has  been  some  question  as  to  the  nature  of  the  pathological  lesion,  but 
the  bacillus  tuberculosis  is  quite  regularly  present,  although  not  always 
in  the  numbers  observed  in  cases  of  the  primary  disease. 

The  gastro-intestinal  tract  may  be  catarrhal  or  contain  erosions, 
ulcerations,  or  be  pigmented. 

The  lower  urinary  tract  may  be  involved,  inflammation  of  the  exter- 
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nal  genitals,  resulting  from  development  of  pyogenic  microphytes  in  the 
saccharine  urine,  which  remains  in  contact  with  the  mucous  memhrane 
and  the  skin  of  neighboring  parts. 

The  heart  is  often  enlarged  and  may  be  fatty.  The  several  inflam- 
matory affections  of  this  organ,  and  degenerative  changes  in  the  arteries 
are  frequently  observed. 

The  blood  presents  several  interesting  changes.  The  normal  fluid 
contains  about  0.15  per  cent,  of  sugar,  which,  in  diabetes,  is  increased  to 
0.3  or  0.4  per  cent.  It  also  contains,  in  some  instances,  innumerable  fat 
molecules,  which  may  give  rise  to  lipsemic  blood-clots  in  the  vessels 
and  the  formation  of  a  light-colored  coat  upon  the  coagulum  of  blood 
which  has  been  drawn.  Polynucleated  leucocytes  containing  glycogen 
have  been  described. 

Gteneral  Clinical  Course.— The  development  of  diabetes  is  so 
insidious,  and  its  progress  so  variable,  that  it  is  usually  difiicult  or 
impossible  to  determine  the  time  of  beginning  of  the  disease.  It  is  not 
unusual  to  be  able,  upon  its  discovery,  to  determine  quite  positively 
from  the  history  that  it  has  already  existed  for  months  or  years.  I  have 
repeatedly  discovered  its  presence  while  making  analyses  of  urine  with- 
out expectation  of  such  a  result.  It  may  be  noted  first  that  several  vari- 
eties are  now  recognized,  based  upon  its  supposed  etiology,  the  most 
prominent  being  dietetic^  neurotic  and  pafUfreaJtic.  The  names  proving  a 
sufficient  definition.  .These  groups  do  not  embrace  all  cases  of  diabetes, 
although  attempts  to  establish  other  groups  have  been  unsuccessful. 

As  already  indicated,  the  onset  may  be  insidious,  attention  being 
attracted  to  the  nature  of  the  disease  by  reason  of  persistence  of  copious 
and  frequent  urination,  inordinate  thirst,  emaciation,  etc.  Less  fre- 
quently it  may  develop  rapidly,  following  upon  some  emotional  dis- 
turbance, mental  or  physical  overwork,  traumatism,  or  some  primary 
form  of  disease.  With  full  development  there  are,  in  addition  to  these 
conditions,  dry  skin,  brittle  nails,  vulvitis,  or  balanitis ;  or  there  may  be 
general  prtiritus,  various  forms  of  skin  eruptions,  boils,  carbuncles,  or 
gangrene,  which  latter  may  develop  in  connection  with  wounds.  The 
eyesight  is  often  impaired,  certain  of  the  eye-muscles  may  be  paralyzed,^ 
the  sexual  appetite  diminished  or  gone,  the  general  vigor  greatly  im- 
paired, the  tongue  dry  and  red,  thrush,  intestinal  catarrh,  or  destruc- 
tive disease  of  the  lungs  may  appear,  and  finally  death  from  asthenia 
or  coma. 

The  course  of  diabetes  is  usually  chronic,  but  there  are  notable  ex- 
ceptions. It  is  commonly  rapid  in  young  persons  in  whom  it  frequently 
develops  about  the  age  of  puberty.  In  one  of  my  cases,  developing  in  a 
girl  of  eleven  years,  death  occurred  in  six  weeks  after  the  appearance  of 
the  first  symptom.  Life  may  be  extended  to  six  months  or  to  one  or  two 
years.    In  these  rapid  cases  there  are  usually  first  observed  a  sudden  and 
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marked  increase  in  the  amount  of  urine  with  excessive  thirst,  hunger, 
nervous  symptoms,  and  a  moderate  portion  of  sugar  in  the  urine  when 
compared  with  the  quantity  of  the  latter.  The  sugar  steadily  increases 
however  and  its  excretion  is  but  poorly  controlled  by  the  withdrawal  of 
carbohydrates.  The  termination  is  likely  to  be  by  coma,  or  if  life  is 
suflBciently  protracted,  by  tuberculosis.  Death  may  result  at  any  time 
by  reason  of  intercurrent  inflammation  of  some  organ.  A  very  few  im- 
prove and  are  carried  on  into  the  more  protracted  form. 

In  the  average  case  of  severity  the  onset  is  less  marked  and  the 
nature  of  the  illness  may  be  overlooked  for  some  time.  The  most  promi- 
nent group  of  symptoms  is  variable ;  it  may  prove  to  be  any  one  of  the 
marked  conditions  associated  with  this  disease,  viz.,  excessive  urination, 
loss  of  flesh,  general  failure  in  strength,  gastro-intestinal  symptoms, 
nervous  failure,  pruritus,  furunculosis,  skin  eruptions,  affections  of  the 
eyes,  loss  of  sexual  ability,  etc.  The  amount  of  sugar  passed  in  the 
twenty-four  hours  is  large  and  may  amount  to  three,  six,  or  more  ounces. 
Rigid  diet  and  general  treatment  may  lead  to  great  reduction  in  the 
amount  of  sugar,  and  a  gradually  increasing  tolerance  of  carbohydrates, 
with  protraction  of  the  disease  for  some  years,  but  in  the  majority  tolera- 
tion is  little  improved  and  after  many  fluctuations  the  disease  proves 
fatal. 

Mild  cases  are  nearly  always  met  in  obese  or  gouty  persons  who  have 
passed  middle  life  and  frequently  exist  for  years  before  discovery.  They 
suffer  little  except  from  privation  in  diet  and  occasional  complications 
such  as  pruritus,  boils,  carbuncles  or  a  peripheral  neuritis.  Grood 
habits,  careful  husbanding  of  the  physical  and  mental  powers,  a  suffi- 
ciently rigid  exclusion  of  carbohydrates  to  remove  or  reduce  the  sugar 
in  the  urine  to  a  nominal  amount,  often  result  after  a  time  in  the  ability 
to  take  a  small  amount  of  this  character  of  food,  the  prolongation  of 
life  for  many  years  in  comparative  comfort,  and  with  the  ability  to  per- 
form the  more  important  duties  of  a  business  or  professional  life. 

Even  the  mild  form  may  be  quite  rapidly  transformed  intb  a  malig- 
nant one  by  excessive  fatigue,  either  mental  or  physical,  by  a  severe 
attack  of  intestinal  catarrh  or  intercurrent  affection  of  some  kind. 
Pregnancy  is  unfavorable,  often  terminating  in  abortion  or  rapid  pro- 
gress of  the  disease  after  delivery.  When  associated  with  disease  of  the 
pancreas,  nutrition  is  seriously  disturbed,  with  rapid  emaciation  and  an 
early  conclusion.  That  form  which  occurs  as  a  sequence  of  traumatism 
of  the  nervous  system  may  be  rapid  in  its  development,  but  often  disap- 
pears soon,  or  the  evolution  is  gradual  with  the  establishment  of  the 
ordinary  protracted  variety. 

Urine.  The  urine  is  usually  greatly  increased,  four,  six  or  eight  pints 
in  the  twenty-four  hours  being  quite  common.  These  amounts  may  be 
increased  to  twenty,  thirty  or  forty  pints  in  rare  cases  of  high  grade, 
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and  with  about  equal  rarity  the  amount  is  little  or  not  at  all  increased. 
Increase  in  the  quantity  of  urine  is  more  rapid  than  increase  in  the 
amount  of  sugar,  which  is  observed  in  the  incipiency  of  cases  as  well  as 
during  aggravations  in  cases  of  long  standing.  During  rigid  treatment^ 
and  in  the  course  of  intercurrent  acute  disease,  the  amount  may  be  re- 
duced for  a  time  to  about  normal.  The  amount  passed  during  the  night 
is  not  usually  as  great,  which  is  in  marked  contrast  to  other  affections 
marked  by  polyuria,  in  which  the  greater  quantity  is  usually  passed  at 
night  (Quincke).  Pol]^uria  may  continue  after  the  disappearance  of 
sugar  from  the  urine,  due  in  some  cases  to  the  continued  habit  of  exces- 
sive drinking.  The  urine  is  pale,  has  an  odor  resembling  that  of  fruit,, 
a  sweetish  taste,  is  of  acid  reaction,  often  highly  so,  and  of  a  specific 
gravity  which  varies  from  below  normal  to  1045.  The  specific  gravity 
is  affected  by  the  quantity  of  urine,  t.  e.,  the  greater  the  quantity  the 
higher  the  specific  gravity.  The  high  specific  gravity  of  diabetic  urine 
is  due  not  alone  to  sugar  but  to  the  products  of  the  large  amount  of 
nitrogenous  food  ingested.  The  specific  gravity  diminishes  when  the 
urine  is  preserved  for  some  time,  as  the  result  of  vinous  fermentation, 
which  transforms  the  sugar  and  disengages  alcohol.  The  amount  of 
sugar  contained  in  the  urine  varies  from  a  mere  trace  (and  in  some  casea 
it  may  be  at  times  entirely  absent)  to  4,  6  or  even  10  per  cent.  In 
cases  of  slight  intensity  the  amount  varies  from  1  to  2  per  cent. 
The  total  quantity  of  sugar  voided  during  twenty-four  hours  may 
amount  to  several  pounds.  Tests  for  the  presence  of  glucose  in  the  urine 
are  detailed  on  page  351. 

The  amount  of  urea  excreted  is  increased  in  proportion  to  the  seri- 
ousness of  the  disease,  but  diminishes  in  the  later  stages  with  the  general 
depression  of  nutrition  and  of  retrograde  metamorphosis. 

.Uric  acid  is  seldom  much  increased  except  in  gouty  individuals,, 
who  may  pass  large  amounts. 

A  "  diabetes  alterans "  has  been  described  in  which  excretion  of 
sugar  alternates  with  that  of  uric  acid,  but  I  have  corroborated  the 
statement  of  Ralfe  ''  that  uric  acid,  if  anything,  is  increased  in  dia- 
betes, and  that  its  deposition  from  the  urine  when  the  amount  of  sugar 
excreted  is  diminished  or  entirely  checked,  by  diet,  really  means  that 
the  diuresis  being  less,  the  urine  is  more  concentrated  and  consequently 
the  tendency  to  throw  down  uric  acid  and  urates  is  increased." 

The  free  use  of  animal  food  results  in  an  excretion  of  a  large 
amount  of  creatinin. 

The  discharge  of  ammonia  is  much  increased,  which  is  probably  the 
result  of  the  acid  diet  of  diabetics.  The  phosphoric  acid  formed  from 
the  large  amount  of  meat  taken  uniting  with  ammonia  prevents  its 
union  with  carbon-dioxide  to  form  urea.  The  phosphates  are  also  in- 
creased, which  is,  in  a  measure,  due  to  the  diet,  but  also  to  excessive 
metamorphosis  of  the  nitrogenous  portion  of  the  tissues. 
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Albamin  often  appears  in  small  amounts  and  without  coexisting 
evidence  of  renal  degeneration.  It  is  never  large,  even  in  the  late  stage, 
when  the  diabetic  symptoms  are  replaced  by  those  of  chronic  interstitial 
nephritis. 

Acetone,  which  is,  in  all  probability,  developed  through  retrograde 
metamorphosis  of  albumin,  is  thought  to  be  a  product  of  aceto-acetic 
acid-  Oxybutyric  acid  is  a  near  relative  and  will  be  seen  to  be  of  im- 
portance prognostically.  Acetone  is  a  limpid  liquid  without  color,  and 
possessing  an  etherial  odor.  If  ferric  chloride  is  added  to  urine  contain- 
ing it,  a  dark-red  tint  results.  It  is  found  not  only  in  the  urine  of  diabetes, 
but  in  that  of  some  dyspeptics  or  those  suffering  from  malignant  disease, 
especially  cancer  of  the  stomach.  It  seems  to  be  quite  decided  that  the 
appearance  of  acetonuria  and  diaceturia  in  diabetics  is  an  indication 
of  failing  nutrition  and  that  a  further  lowering  of  the  nutritive  standard 
is  likely  to  culminate  in  coma.  The  continued  excretion  of  oxybutyric 
acid  for  many  days  is  strongly  indicative  of  the  imminence  of  diabetic 
coma. 

Alimeniary  Tract,  There  is  a  strong  tendency  to  inflammation  of  the 
mucous  surface  manifested  by  a  considerable  frequency  of  catarrhal 
and  aphthous  stomatitis,  and  of  catarrh  of  the  stomach  and  bowels, 
giving  rise  to  prominent  symptoms  and  constituting  serious  features 
of  the  disease.  Aphthse  are  formed  by  the  acidity  of  the  secretion  of 
the  mouth  which  is  a  quite  constant  condition  in  this  disease.  The 
gums  may  inflame,  ulcerate,  and  the  teeth  become  carious  or  drop  out. 
While  these  changes  are  due  to  invasion  by  micro-organisms,  the  loss 
of  teeth  is  the  result  of  a  trophoneurosis.  As  in  the  case  of  the  skin, 
pathological  changes  are  here  largely  preventable  by  cleanliness.  Dila- 
tation of  the  stomach  is  common  and  the  consequence  of  inordinate 
drinking  and  eating,  which  also  leads  to  enfeeblement  of  the  muscular 
coat,  retention  of  gastric  contents,  and  impaired  nutrition.  The  gastric 
glands  atrophy,  with  diminution  of  hydrochloric  acid,  which  may 
finally  disappear.  The  appetite  is  often  excessive,  which  is  the  result, 
mainly,  of  the  great  loss  which  the  patient  is  constantly  sustaining. 
Gastralgia  is  a  feature  of  some  cases,  and  less  often,  gastric  ulcer. 

The  high  degree  of  constipation  emphasized  by  some  observers  I 
have  not  found  very  common,  although  persistent  constipation  leads  to 
the  development  of  poisonous  substances  and  auto-infection.  Diarrhoea 
may  result  from  excessive  or  improper  eating  and  drinking,  and  must 
be  looked  upon  as  a  serious  accident.  Many  a  diabetic  who  has  pro- 
gressed favorably  for  a  long  time  speedily  succumbs  to  an  accidental 
and  often  a  neglected  attack  of  diarrhoea.  Diabetic  coma  is  a  common 
sequence,  but  whether  excited  by  irritants  generated  in  the  intestine,  or 
by  the  depressing  influence  of  the  attack  is  not  certain. 

The  liver  may  be  a  little  enlarged,  due  to  the  hypersemia,  and  in 
obese  persons  this  may  be  increased  by  fatty  accumulation. 
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Involvement  of  the  pancreas  is  not  always  readily  determined  by 
the  symptoms.  A  tumor  may  be  felt,  but  this  is  unusual.  The  stools 
may  contain  fat  (steatorrhoda),  and  be  very  oflTensive.  Colic  resembling 
that  attending  calculi  (Lichtheim),  sometimes  attends,  or  maltose  is 
found  in  the  urine. 

Puimanary  Organs.  The  lesions  of  tuberculosis  progress  rapidly 
and  are  highly  destructive.  There  is  nothing  peculiar  in  the  attending 
symptoms.  I  have  observed  serious  haemoptysis  repeatedly,  which  is 
contrary  to  the  statements  of  some  observers.  Bronchitis  and  fibrinous 
and  catarrhal  pneumonia  are  all  encountered  and  any  of  them  may 
terminate  in  gangrene.  Grangrene  occurs  especially  in  rapidly  pro- 
gressive cases  and  is  preceded  by  cough  and  other  symptoms  of  pul- 
monary disturbance.  It  is  heralded  by  oflTensive  sputum  which  is  of  a 
dirty  brown  or  grayish  color.  Physical  signs  are  of  little  value  unlees 
the  area  involved  is  large.  The  diagnosis  must  therefore  depend  upon 
the  general  symptoms  coupled  with  the  oflTensive  sputum.  Recovery 
may  take  place  if  the  lesion  is  of  limited  area  and  the  glycosuria  can  be 
improved.  The  breath  sometimes  has  an  odor  of  apples  with  an  oflTen- 
sive taint. 

Heart.  The  heart  may  hypertrophy  if  the  patient's  nutritive  state 
is  good  (a  conservative  process),  followed  by  dilatation ;  but  more  fre- 
quently, according  to  Frerich's  careful  post-mortem  investigations,  the 
heart-muscle  atrophies,  the  cavities  dilate,  or  the  heart's  walls  infiltrate 
with  fat.  These  changes  are  more  frequent  among  those  who  are  much 
depressed  in  strength.  Feeble  heart  is  therefore  a  prominent  symptom 
of  many  cases.  Sudden  failure  of  the  heart  is  not  rare,  often  occurring 
without  evidence  of  a  previous  lesion,  coma,  or  general  failure,  and 
may  be  precipitated  by  diarrhoea,  emotional  or  physical  causes. 

The  heart's  action  may  be  accelerated,  slowed,  or  manif^t  rhythmic 
disorder. 

Arteries.  A  well-marked  arterio-sclerosis  is  a  common  feature.  It 
may  be  discovered  in  the  early  stage  of  the  diabetes,  or  developed  as  a 
premature  senile  change  late  in  its  course.  When  observed  early  it  may 
have  preceded  the  diabetes,  and  according  to  many  is  a  probable  cause 
«of  the  diabetes,  acting  through  nutritive  changes  in  the  nervous  system, 
pancreas,  and  possibly  other  organs. 

Endocarditis  is  not  unusual  and  is  excited  by  the  irritant  action  of 
the  sugar-laden  blood. 

Nervous  System.  The  most  remarkable  feature  of  the  disease  asso- 
ciated with  the  nervous  system  is  coma.  We  are  indebted  to  Kussmaal 
for  the  first  description  of  "  diabetic  coma  "  which  is  the  form  of  termina- 
tion of  one  half  of  all  fatal  cases.  Of  its  true  nature  we  are  still  ignorant 
after  twenty  years  of  research  and  speculation,  absolutely  nothing  being 
discovered  post-mortem  to  explain  the  condition.    It  may  be  precipitated 


Digitized  by 


Google 


DIABETES  MELLITUS.  846 

by  unusual  exertion,  emotion,  or  mental  strain.  The  symptoms  resemble 
those  of  narcotic  poisoning,  especially  alcoholism,  and  are  preceded  for 
a  few  hours  or  days  by  a  variety  of  symptoms  of  nervous  irritability,  par- 
ticularly headache,  vertigo,  anxious  restlessness,  twitching  of  muscles,  etc. 
These  are  followed  by  somnolence,  all  motions  are  slow,  the  pupils  dilated, 
inspiration  is  protracted  and  noiselessly  performed,  the  pulse  is  small 
and  weak,  not  much  increased  in  frequency,  and  the  temperature  de- 
pressed, although  in  the  early  period  it  may  be  elevated.  The  reflexes 
are  abolished.  There  is  a  peculiar  odor  of  the  exhalations  likened  to 
chloroform  (acetone).  The  urine  gives  a  rich  wine  color  on  the  addition 
of  chloride  of  iron.  There  may  be  nausea,  vomiting  and  diarrhoea,  and 
dyspnoea  without  appreciable  reason.  This  condition  continues  with  in- 
creasing stupor  or  periods  of  improvement  until  death  occurs,  which  is 
seldom  delayed  longer  than  two  or  three  days.  It  is  important  to  dis- 
tinguish between  diabetic  coma  and  that  due  to  ursemia,  cerebral  haemor- 
rhage or  failing  heart,  all  of  which  may  occur  in  the  terminal  stage  of 
diabetes.  It  is  also  of  importance  to  know  that  sugar  may  be  absent  from 
the  urine  and  lead  to  difficulty  in  diagnosis  when  the  patient  is  seen  for 
the  first  time  after  the  development  of  coma. 

The  highly  enfeebled  and  irritable  condition  of  the  nervous  system 
is  the  basis  of  development  of  this  coma,  also  the  cause  of  the  general 
debility,  muscular  feebleness  and  many  other  symptoms,  but  whether  the 
exciting  cause  of  some  or  of  all  cases  of  diabetic  coma  is  an  intoxication,  or 
the  influence  of  the  exciting  causes  named  upon  the  deteriorated  nervous 
system,  has  not  been  determined.  The  cause  may  not  be  always  the  same. 
Coma  may  be  looked  for  if  the  amount  of  urine  is  diminished  without  a 
similar  ratio  of  diminution  in  the  quantity  of  sugar  it  contains.  Exces- 
sive exertion  or  mental  emotion  has  been  referred  to  as  an  exciting  cause, 
to  which  may  be  added  various  forms  of  intercurrent  disease. 

Peripheral  neuritis  is  the  cause  of  many  features  of  diabetes  which 
were  until  recently  attributed  to  disease  of  the  central  nervous  system. 
It  may  appear  early,  especially  as  manifested  in  neuralgias  and  affections 
of  the  eyes.  The  sensory  developments  are  the  more  important,  and 
consist  of  various  alterations  of  sensation,  cramps  and  neuralgia.  The 
latter  are  intractable  unless  the  diabetic  condition  responds  to  treatment 
Symptoms  resembling  locomotor  ataxia,  and  called  ''  pseudo-locomotor 
ataxia,"  but  which  are  not  due  to  central  disease,  have  been  observed. 
Trophic  changes  may  lead  to  ulcerations,  loss  of  teeth,  hair,  or  nails,  or  to 
skin  lesions,  gangrene,  etc.  Motor  disorders  may  appear  in  the  form  of 
paralysis  or  ataxia,  with  atrophic  changes  in  the  muscles.  The  areas 
supplied  by  the  crural  nerves  and  certain  of  the  nerve  filaments  of 
the  eye  are  most  frequently  involved.  The  reflexes  diminish  or  disap- 
pear in  nearly  one  half  of  all  cases.  Their  disappearance  is  not  per- 
manent in  all  instances,  which  diminishes  the  value  of  this  symptom  for 
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prognostic  purposes.  Exaggerated  reflexes  suggest  disease  of  the  central 
nervous  system,  to  which,  indeed,  the  diabetes  may  be  due.  The  etio- 
logical influence  of  lesions  involving  the  fourth  ventricle  of  the  brain 
has  been  considered. 

A  variety  of  psychic  disorders  has  been  noted,  varying  in  their 
character  from  simple  weakness  of  the  faculties,  or  neurasthenic  or  hys- 
terical symptoms,  to  melancholia,  but  in  the  great  majority  the  mental 
faculties  remain  for  years,  and  usually  to  the  close,  but  little  or  not  at  all 
impaired.  Aside  from  paralysis  of  ocular  muscles  mentioned,  there  may 
be  failing  vision  from  glycosuric  amaurosis,  cataract,  premature  presby- 
opia, etc.    Some  form  of  retinitis  develops  in  about  one  case  in  six. 

Skin.  The  cutaneous  surface  is  usually  dry  and  responds  poorly  to 
the  action  of  remedies  which  produce  sweating.  The  occasional 
profuse  sweatings  are  probably  due  to  various  sources  of  irritation  of 
the  nerves  governing  the  secretion  of  the  skin.  The  sweat  may 
be  rich  in  sugar  and  contain  lactic  acid,  constituting  a  highly 
irritating  fluid,  which  is  in  some  degree  responsible  for  the  various 
diseases  of  the  skin  which  are  so  prone  to  develop,  notably,  pruritus, 
erythema,  eczema,  herpes,  psoriasis,  lichen,  etc.  Pruritus  is  more  apt 
to  appear  in  cases  with  much  activity  of  symptoms  and  is  attributed 
to  dryness  of  the  epithelium  and  consequent  irritation  of  the  cuta- 
neous nerve  filaments.  Such  irritation  may  be  in  part  due  to  the  direct 
action  of  sugar,  and,  according  to  some  observers,  to  central  irritation. 

The  localized  pruritus  involving  the  genitals  is  much  more  common 
in  women,  especially  uncleanly  women,  whose  habits  permit  the  vulva 
and  adjacent  parts  to  become  frequently  moistened  by  the  saocharine 
urine,  an  excellent  soil  for  the  development  of  hyphomycetes,  which 
even  penetrate  between  the  epithelia.  This  source  of  irritation  in  con- 
junction with  mechanical  forms,  such  as  scratching,  leads  to  inflamma- 
tory affections  varying  from  simple  dermatitis  to  boils  and  more  ex- 
tended phlegmonous  processes  in  the  deeper  structures.  Men  complain 
of  itching  at  the  meatus  or  about  the  scrotum  and  may  develop  a  bal- 
anitis with  resulting  phimosis.  Whether  the  boils,  carbuncles  and  more 
severe  lesions  extonding  from  the  cutaneous  surface  are  due  in  all  in- 
stances to  the  penetration  of  micro-organism^  is  uncertain.  As  to  the 
conditions  favoring  inflammatory  affections  in  the  diabetic  we  can  only 
surmise  that  the  saccharine  blood  and  tissues  offer  a  most  favorable  soil 
for  the  development  of  the  organisms  of  suppuration.  Furunculosis  is 
not  peculiar  to  grave  cases,  but  often  appears  in  those  of  slight  intensity. 

This  strong  tendency  to  inflammation  followed  by  destructive 
changes  causes  injuries  and  surgical  operations  to  be  attended  by  a  high 
degree  of  danger.  Much  may  be  done  to  prevent  cutaneous  and  sub* 
cutaneous  lesions  by  giving  attention  to  strict  cleanliness  of  the  skin. 
Surgeons  have  greatly  lessened  the  mortality  from  operations  in  this 
class  by  the  strict  application  of  antiseptic  principles. 
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Prognosis. — The  progress  of  the  disease  is  determined  mainly  by  the 
amount  of  sugar  in  the  urine,  which  is  an  excellent  guide,  up  to  a  certain 
period  of  the  disease,  when  the  amount  of  sugar  may  lessen  and  disap- 
pear entirely  for  weeks  prior  to  death.  I  have  observed  complete  absence 
of  sugar  for  a  period  of  several  months  before  the  fatal  issue.  Such  a 
diminution  or  disappearance  of  glucose  from  the  urine  may  deceive  the 
friends  and  even  the  attendant  if  other  symptoms  are  not  taken  into 
consideration.  It  is  better  that  the  prognosis  be  always  guarded,  as  we 
have  seen  that  even  mild  cases  may  under  unfavorable  circumstances 
become  malignant  at  any  time,  while  others,  even  of  the  acute  variety,  may 
be  controlled  to  a  considerable  degree  and  take  position  in  the  chronic 
group.  The  diabetic  individual,  apparently  well  nourished  and  per- 
forming quite  active  duties,  ''may  be  aptly  compared  to  some  tower,  its 
downfall  is  assured,  but  none  can  tell  when  the  catastrophe  will  occur." 
Persistent  excretion  of  a  large  amount  of  sugar,  the  discharge  of  which 
substance  is  not  much  under  the  control  of  diet,  is  of  ill  omen,  and  still 
more  the  presence  of  oxybutyric  acid  in  the  urine  which  is  soon  followed 
by  coma.  A  development  in  early  life  is  most  unfavorable,  also  rapid 
progress  of  asthenia  and  loss  of  flesh,  especially  if  associated  with  a 
family  history  of  other  cases  of  diabetes  which  have  pursued  a  swift 
course.  Inability  to  procure  or  carry  out  proper  treatment,  or  to  avoid 
strain  of  mind  or  body,  is  the  cause  of  rapid  progress  in  many  cases. 

A  moderate  or  small  amount  of  sugar  in  the  urine  which  is  readily 
diminished  or  removed  by  diet,- and  an  increasing  toleram^e  of  carbo- 
hydrates, are  the  most  favorable  indications.  Cases  resulting  from  trau- 
matism or  syphilis,  or  which  develop  in  fat  persons  after  middle  life,  are 
most  favorable,  also  those  associated  with  gout,  although  in  this  class  the 
diabetes  may  ultimately  disappear  and  be  replaced  by  chronic  interstitial 
nephritis.  Refractory  subjects  who  will  not  carry  out  instructions,  or  are 
without  fidelity,  can  hope  for  little.  Cases  due  to  excessive  ingestion  of 
food  are  usually  tractable.  In  all  cases  the  condition  of  the  digestive 
organs  must  be  carefully  determined,  the  most  important  disorder  being 
intestinal  indigestion,  which  is  often  associated  with  pancreatic  disease 
and  is  frequently  followed  by  coma.  According  to  Lancereaux,  a  malig- 
nant course,  rapid  loss  of  flesh  and  development  of  pulmonary  complica- 
tions, suggest  the  pancreatic  form,  to  which  Von  Noorden  adds  tumor  of 
the  pancreas,  severe  colic,  not  referable  to  the  liver  or  kidneys,  and  so 
located  as  to  suggest  a  calculus  in  the  duct  of  Wirsung,  excretion  of 
maltose  in  the  urine,  steatorrhoea  without  jaundice  and  azotorrhoea. 

Treatment. — Something  may  be  accomplished  in  the  direction  of 
prophylaxis.  Persons  in  whose  families  diabetes  has  claimed  victims  or 
who  are  inclined  to  obesity  should  moderate  the  amount  of  carbohy- 
drates taken,  live  in  a  regular  manner,  avoiding  excesses  of  all  kinds, 
and  spend  much  time  in  the  open  air.    Too  rigid  dieting  or  too  energetic 
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methods  for  the  reduction  of  fat  should  be  avoided,  as  they  may  impair 
4utrition  and  precipitate  that  which  they  were  intended  to  prevent 

For  the  control  and  cure  of  diabetes  no  means  is  comparable  with  a 
proper  degree  of  exclusion  of  the  carbohydrates  from  the  food.  In  many 
cases  improvement  continues  only  so  long  as  articles  of  this  description 
are  excluded  from  the  dietary,  but  in  others,  a  return  to  this  element 
will  be  followed  by  a  smaller  amount  of  glucose  in  the  urine,  thus  dem- 
onstrating that  tolerance  of  carbohydrates  is  often  increased  by  their 
withdrawal  for  a  time.  In  mild  cases  dietiBtic  methods  may  be  suflScient 
for  a  cure. 

It  is  wise  to  determine,  before  instituting  a  course  of  treatment, 
the  patient's  d^ree  of  toleration  of  carbohydrates,  which  is  accom- 
plished by  excluding  them  as  perfectly  as  possible  from  the  dietary  and 
after  the  disappearance  of  glucose  from  the  urine  or  its  reduction  to 
the  smallest  amount  possible,  slowly  adding  them  again  to  the  diet  in 
small  definite  quantities,  with  careful  observation  of  their  influence 
upon  the  amount  of  glucose  in  the  urine.  By  this  plan  it  is  often  dis- 
covered that  a  certain  percentage  of  carbohydrates  is  tolerated  with- 
out glycosuria  resulting  or  without  increase  of  the  small  and  quite  fixed 
amount  of  sugar  in  the  urine. 

The  importance  of  individualizing  the  diet  of  each  case  is  consid- 
erable, as  many  present  elements  other  than  the  diabetic  one  for  con- 
sideration. Modification  may  be  required  by  digestive  or  nervous  dis- 
orders or  by  associated  nephritis,  and  it  is  often  necessary  to  compromise 
in  securing  food  best  suited  to  both  the  diabetes  and  the  associated 
nephritis  or  other  complicating  condition.  In  exceptional  instances 
improvement  is  observed  upon  the  use  of  food  which  is  theoretically 
excluded,  e.  g,,  Fothergill  tells  of  a  physician  who  was  apparently  much 
benefited  by  raspberry  jam,  and  I  have  observed  equally  striking 
results  from  articles  which  are  ordinarily  harmful. 

In  the  effort  to  exclude  carbohydrates  it  is  necessary  first  of  all  to 
prohibit  the  use  of  starch  and  sugat,  which  articles  contain  most  of  the 
objectionable  element  ingested.  When  circumstances  permit,  the  change 
in  diet  should  be  gradually  made,  as  the  system  thus  accepts  it  more 
kindly. 

The  craving  for  bread  is  usually  strong,  often  leading  to  deception 
on  the  part  of  the  patient  in  order  to  obtain  it.  Many  articles  have  been 
substituted  for  it,  but  with  only  partial  success.  Bread  prepared  with 
gluten  flour  has  been  most  employed,  but  all  the  gluten  which  is  procurable 
contains  much  starch.  Potatoes  contain  much  less,  and  in  suitable  cases 
may  be  eaten  in  small  quantities,  or  be  incorporated  in  bread,  thus 
lessening  the  percentage  of  starch.  Almond  flour,  commended  by  Pavy, 
contains  only  6.0  per  cent,  of  carbohydrates,  but  is  too  expensive  for 
general  use. 
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Fats  may  be  taken  freely  in  the  form  of  fat  meat,  cream,  butter'and 
oils,  especially  that  of  the  cod-liver ;  also  sardines  or  those  in  oil,  or  pate 
de  foie  graa.  They  frequently  improve  the  nutrition,  especially  in  the 
neurogenous  form.  Caviare  is  recommended  by  Dujardin-Beaumetz  as 
of  much  value  in  the  late  stage,  exciting  appetite  and  protracting  life- 
Fats  are  better  tolerated  if  some  alcoholic  is  allowed. 

The  great  thirst  demands  a  large  amount  of  fluid  of  which  water  is 
most  important;  it  maybe  taken  pure  or  charged,  or  in  the  form  of  some 
alkaline  mineral  water. .  The  least  objectionable  forms  of  alcoholic  drinks 
are  those  which  contain  the  least  sugar,  consequently  claret,  burgundy, 
dry  sherry,  hock  and  moselle.  Occasionally  old  brandy  or  whiskey  may 
be  used  sparingly.  They  should  all  be  well  diluted  with  water  and  taken 
with  meals.  Alcoholics  not  only  give  greater  tolerance  of  fats,  which  are 
so  important  for  the  diabetic,  but  influence  favorably  the  feeble  heart 
and  nervous  system. 

C()ffee,  tea  and  cocoa  are  permissible  if  taken  without  sugar.  Sac- 
charine or  levulose  may  be  substituted.  The  former  should  be  used  only 
in  small  quantities  or  it  will  irritate  the  digestive  tract  Honey  may  be 
used  in  small  amount  and  the  effect  noted. 

Diet  lists  should  be  carefully  prepared  and  furnished  to  patients,  to 
be  added  to  or  subtracted  from  as  continued  observation  directs.  The 
dietaries  of  Sir  William  Roberts  and  of  Seegen  are  given  as  representing 
those  employed  by  most  distinguished  observers. 

DIETABY  OF  SIR  WILLIAM  R0BEBT8. 

8AH0TI0NXD.  FORBIDDXN. 

Botchen^  meat.  AU  saocharina  and  farioaoeous  foodi. 

Pooltrj  and  game.  Bread,  potatoes. 

Fiab.  Bice,  tapioca,  sago,  arrowroot 

Cheese.  Macaroni,  etc. 

Eggs.  Tomips,  carrots,  pamnips,  beans,  and  peas. 

Batter,  fat  and  oil.  Liver    (contains    much    sugar-forming    sab- 
Broths,  soaps  and  jelliei^  made  withoat  meal  or  stances),  and  therefore 

sagar.  Ojsters,  containing  enormoas  livers. 

Osbbage,  endive,  spinach.  Cockles. 

Broccoli,  Brnssels  sprouts.  Mussels. 

Lettoce,  spring  onions.  The  **  padding"  of  crabs  and  lobsters. 

Watercress,  mustard  and  cress.  All  sweet  fruits,  as  apples,  pears,  plums,  goose- 
Celery,  berries,  currants,  grapes,  oranges,  etc. 

SubstUuUM/or  Bread: 
Bran  cake,  gluten  bread  (and  meals),  almond 

meal,  rusks  and  biscuits,  "torrefied"  or 

charged  bread. 

BSVB&AQSB. 

Dry  sherry,  claret,  bitter  ale.  Port  and  all  sweet  wines. 

Brandy  and  whiskey  (in  small  quantities).  Sweet  ales  and  porter. 

Tea,  coffee  (no  sugar),  chocolate  (made  with      Ram  and  sweetened  gin. 

gluten   meal),   soda    water,  bitartrate  of 

potassium  water. 
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SAircnoNSD. 


In  any  gtuxntity, 
•  Fleeh  of  all  kinds ;  preserved  (smoked)  meats, 

ham. 
Tongue,  bacon. 
Fish  of  all  kinds, 
i^sters  and  shell-fish, 
drabs,  lobsters. 
Animal  jellies. 

•BgSBf  caTiare,  cream,  batter,  cheese. 
Spinach,  cooked  salads,  endive. 
Watercress,  sorrel. 
Artichokes,  moshrooms. 
Nats. 

In  mnall  qwmUly. 
Caaliflower,  carrots. 
Tamips,  white  cabbage. 
Oreen  beans. 

Berries,  such  as  strawberries,  raspberries,  cur- 
rants;  also  oranges  and  almonds. 


FOBBIDDKH. 

Farinaceous  foods  of  all  kinds. 

Bread  only  in  very  mnaU  quantity,  accor^^  to 

the  diteretum  ofthephytieian, 
Sagar. 

Potatoes,  rice,  tapioca. 
Arrowroot,  sago,  groats. 
Peas,  beans. 
Sweet  fruits,  as  grapes,  cherries,  peaches,  spn- 

cots,  plums,  and  all  kinds  of  dried  fruits. 


BSYEBAQES. 


FOBBIDDXN. 

Champagne  and  sweet  wines  and  been,  frail* 

wines  and  fruit-jaioes  and  Bjrops. 
Sweet  lemonade. 
Liqueurs. 
Ice  and  sorbets. 
Cocoa  and  chocolate. 


SANCTIONED. 

In  any  quantity. 

Water,  soda-water. 

Tea,  coffee. 

Bordeaux,  Bhine,  and  Moselle  wines. 

Austrian  and  Hungarian  table-wines ;  in  short, 
all  wines  that  are  not  sweet,  and  that 
contain  only  a  moderate  amount  of  alco- 
hol. 

Inverynnail  quantiUes. 
Milk,  unsweetened. 
Almond  emulsion. 
Brandy,  bitter  beer. 
Lemonade,  unsweetened. 

The  convenient  diet  list  of  Professor  A.  Flint,  which  is  appended,  I 
have  employed  for  many  years,  with  satisfaction : 

BreaJ^cut — Oysters  stewed,  without  milk  or  flour ;  clams  stewed,  without  milk  or  floor; 
beefsteak,  beefisteak  with  fried  onions ;  chicken ;  mutton  or  lamb  chops ;  kidneys,  broiled, 
stewed,  or  deviled ;  tripe,  pig's  feet,  game,  ham,  bacon  ;  deviled  turkey  or  chicken ;  saossgc^ 
corned  beef;  hash  without  potatoes ;  minced  beef, turkey,  chicken,  or  game,  with  poached  eSS>> 
all  kinds  of  fish,  fish-roe,  fish-balls  without  potatoes ;  eggs  cooked  in  any  way,  except  with  flour 
or  sugar;  scrambled  eggs  with  chipped  smoked  beef;  picked  salt  codfish  with  eggs;  omelettes 
plain  or  with  ham,  with  smoked  beef,  kidneys,  asparagus  points,  fine  herbs,  parsley,  truffles,  or 
mushrooms ;  radishes,  cucumbers,  watercresees,  butter,  pot-<;beese ;  tea  or  coffee,  with  a  littk 
cream  and  no  sugar ;  light  red  wine  for  those  who  are  in  the  habit  of  taking  wine  at  breakfiML 

Lunchf  or  tea. — Oysters  or  clams,  cooked  in  any  way  except  with  flour  or  milk ;  chicksa, 
lobster,  or  any  kind  of  salad  except  potato  ;  fish  of  all  kinds ;  chops,  steaks ;  ham,  tongoe,  eggs, 
crabs,  or  any  kind  of  meat ;  head-cheese ;  red  wine,  dry  sherry,  or  Bass's  ale. 
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Dinner, — Baw  ojsten,  raw  clams;  soups,  eonaonmU  of  beef,  of  veal,  of  chicken,  or  of  tartle ; 
^OTMmmi  with  asparagus  points ;  con9omm6  with  okra,  ox-tail,  turtle,  terrapin,  ojsters,  or  clams 
without  flour  or  milk ;  chowder,  without  milk  or  potatoes  ;  mock  turtle,  mullagatawnj,  tomato, 
gumbofilet ;  all  kinds  of  fish  ;  lobsters,  oysters,  dams,  terrapin,  shrimps,  crawfish,  hard-shell 
crabs,  soft*shell  crabs  (no  sauces  containing  flour  or  milk) ;  pickles,  radishes,  celerj,  sardines, 
anchovies,  olives ;  all  kinds  of  meat  cooked  in  any  way  except  with  floor ;  all  kinds  of  poultry, 
without  dressings  containing  bread  or  flour ;  calfs  head,  kidneys,  lamb -fries,  ham,  tongue ;  all 
kinds  of  game ;  veal,  fowl,  sweet-breads,  etc,  with  currie,  but  not  thickened  with  flour  (no  liver), 
truffles,  lettuce,  romaine,  chickory,  endive,  cucumbers,  spinach,  sorrel,  beet  tops,  cauliflower, 
cabbage,  Brussels  sprouts,  dandelions,  tomatoes,  radishes,  oyster-plant,  oniops,  string*beans, 
watercresses,  asparagus,  artichokes,  Jerusalem  artichokes,  parsley,  mushrooms ;  all  kinds  of 
herbs. 

SvhHiUUeB for  Sweets, — Peaches,  preserved  in  brandy,  without  sugar;  wine-jelly,  without 
sugar ;  ffeUe  au  kincKf  without  sugar ;  omeUtU  au  rkum,  without  sugar ;  omeUtie  d  la  vaniUe, 
without  sugar ;  geUe  au  <x^,  without  sugar.  Butter,  cheese  of  all  kinds ;  almonds,  haselnnts, 
walnuts,  oocoanats;  tea,  or  oofifee,  with  a  little  cream,  and  without  sugar. 

Little  confidence  is  expressed  in  the  medicinal  treatment  of  diabetes; 
nevertheless  there  is  an  abundance  of  evidence  that  remedies  do  influ- 
ence favorably  the  amount  of  sugar  in  the  urine,  that  they  control 
symptoms  and  improve  the  general  condition  of  health.  By  most,  too 
much  attention  is  riveted  upon  the  sugar  in  the  urine  and  the  relation 
of  medicinal  agents  to  it,  too  little  upon  the  general  condition  of  the 
patient  Indications  furnished  by  the  digestive,  nervous  and  circulatory 
systems  are  of  the  highest  value  and  should  never  be  ignored.  Some  of 
the  most  favorable  results  I  have  witnessed  have  been  from  the  action  of 
medicines  which,  as  far  as  we  know,  do  not  possess  urinary  symptoms 
resembling  diabetes.  The  pathology  of  this  disease  is  so  broad  that  the 
range  of  medicines  employed  must  be  correspondingly  great.  One  must 
look  beyond  sugar  in  the  urine  for  indications  which  will  lead  to  the 
successful  application  of  medicine. 

Phosphoric  acid  is  of  first  importance  in  the  treatment  of  neuro- 
genous cases.  Diabetics  presenting  pronounced  nervous  exhaustion 
sometimes  respond  promptly  to  its  action,  especially  those  who  have 
recently  lost  much  flesh  and  are  poor  in  both  mental  and  physical  force, 
persons  who  have  overworked,  had  much  trouble,  or  been  given  to 
sexual  excesses.  They  pass  large  amounts  of  highly  saccharine  urine, 
rich  in  phosphates  or  oxalates,  are  desponding  and  without  hope  of 
improvement.  Their  mental  state  is  one  of  apathy  and  they  may  seem 
to  care  little  whether  they  improve  or  not.  Phosphorus  appears  to  be 
more  valuable  in  older  persons,  manifesting  degenerative  changes  in  the 
circulatory  system,  or  fatty  degeneration,  either  general  or  localized. 

Uranivm  nitrate.  Has  been  highly  commended  by  Jousset,  Hughes 
and  other  eminent  clinicians,  and  a  number  of  supposed  cures  resulting 
from  its  use  have  been  reported  by  a  variety  of  observers.  It  appears 
best  suited  to  cases  with  associated  digestive  or  assimilative  troubles.  I 
have  assured  myself  of  its  influence  by  prescribing  it  after  the  glycosuria 
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had  been  reduced  to  the  smallest  amount  possible,  or  had  been  removed 
by  dietetic  and  general  measures.  The  provings  exhibit  its  ability  to 
excite  glycosuria  and  a  variety  of  symptoms  suggesting  its  use.  Aurvm 
mtmcUicum  is  also  a  valuable  medicine  for  cases  of  the  neurogenous  form, 
especially  for  neurasthenic  or  hysterical  subjects.  Persons  who  complain 
of  many  subjective  symptoms  of  the  nature  of  morbid  sensations,  appre- 
hensiveness,  fear  of  going  out  alone,  etc.,  etc.  This  is  the  opposite 
of  the  men^l  condition  of  the  phosphoric  acid  patient.  Syphilis 
and  arterio-sclerosis  strongly  suggest  its  use.  Arsenic  is  most  useful  in 
cases  attended  by  symptoms  associated  with  the  gastro-intestinal  tract, 
and  sometimes  assists  in  arresting  acute  cases  attended  by  rapid  loss  of 
flesh  and  strength.  Ansemia  may  be  pronounced,  and  there  may  be 
skin  eruptions,  carbuncles  or  gangrene.  'The  general  indications  for  this 
medicine,  viz.,  great  thirst,  restlessness,  anxiety,  dyspnoea,  etc.,  with 
nightly  aggravation,  often  call  for  it  independently  of  local  indications. 
Arsenic  often  acts  well  in  minute  doses,  while  in  others.  Fowler's  solu- 
tion in  drop  doses,  repeated  every  two  to  four  hours,  is  much  more 
useful. 

Plumbum,  or  plumbum  iodide  is  sometimes  called  for  by  the  symp- 
toms. I  have  had  the  best  results  in  gouty  individuals  when  the  urine 
contained  uric  acid  crystals,  small  amounts  of  albumin  and  a  few  tube 
casts;  in  pathological  terms,  for  diabetics  who  are  developing  interstitial 
nephritis.  Lead  is,  however,  useful  in  diabetes  pure  and  simple.  The 
iodide  is  apparently  the  more  active  agent. 

Nux  vomica,  bryonia,  leptandra,  podophyllum  and  lycopodium  are 
called  for  by  symptoms  associated  with  the  digestive  system ;  nux  vomica 
for  the  irritable  constipated  dyspeptic  (it  may  be  necessary  to  administer 
freely  in  the  tincture) ;  leptandra  when  there  is  an  empty  feeling  at  the 
epigastrium,  although  eating  causes  a  sense  of  fulness,  so  that  he  is 
"  full  and  empty  at  the  same  time  "  (Laning) ;  general  symptoms  of  por- 
tal congestion ;  podophyllum  for  light  stools,  sensation  about  the  liver 
causing  him  to  rub  and  stretch  the  side,  head  heavy,  tongue  heavily 
coated;  lycopodium,  flatulency,  sense  of  fulness  after  food,  discomfort 
in  the  right  hypochondrium.  constipation,  uric  acid  crystals  in  the  urine; 
bryonia,  great  thirst  for  large  quantities,  dry  mouth  and  throat,  bitter 
taste  even  after  all  food  and  drink,  pain  in  the  right  hypochondrium, 
easier  from  lying  on  the  right  side. 

OreoBote,  I  have  found  this  remedy  of  great  value  in  many  cases 
complicated  by  tuberculosis,  not  only  checking  the  cough,  expectoration 
and  lung  destruction,  but  sometimes  lessening  decidedly  the  amount  of 
sugar  in  the  urine.  It  has  been  generally  used  by  inhalation — as  directed 
for  pulmonary  phthisis — but  the  inhalation  should  be  repeated  three 
times  daily,  not  once  as  stated  in  that  connection,  which  statement  was 
due  to  an  error  in  the  manuscript    Creasote  is  especially  valuable  when 
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there  is  gastric  irritability,  flatulency  and  rapid  emaciation.  Lactic  add 
has  been  recommended  for  acid  gastric  symptoms,  high  degree  of 
hunger  and  thirsL  The  quantity  of  urine  is  large.  Ferram  phoipharicum 
is  useful  in  young  subjects  with  developing  tuberculosis,  also  calcarea 
phasphorica.  Calcarea  carb.  when  the  gastric  and  general  symptoms  were 
present  Silicea  6x,  persistently  administered,  gave  an  excellent  result 
in  a  case  with  the  characteristic  constipation  and  sweating  of  this  remedy. 
The  arsenite  of  strychnine  has  proven  valuable  when  the  nervous  system 
was  at  fault,  the  patient  being  exceedingly  weak  and  irritable.  Mercurius 
and  kali  hydriod.  are  often  helpful  in  syphilitic  cases,  but  the  free  use  of 
antisyphilitic  remedies  in  large  doses  has  not  been  followed,  as  a  rule, 
by  good  results.  Arsenite  of  bromine^  kali  bromatum  and  asclepiaa  vice- 
toxieum  have  been  used  with  some  success.  The  recent  experiments  with 
phioriddn  by  von  Mering  and  others  indicate  its  ability  to  develop  sac- 
charine urine.    It  should  be  studied  as  a  possible  remedy. 

Little  can  be  accomplished  for  the  coma.  Following  Fagge,  many 
have  practised  intravenous  injections  of  bicarbonate  of  sodium,  but  with- 
out much  success ;  but  the  fact  that  some  have  secured  a  return  of  con- 
sciousness for  a  time  is  interesting  and  may  be  utilized.  Inhalations 
of  oxygen  I  have  found  valuable,  and  they  may  give  the  same  result 

Old-school  therapeutics  gives  us  little  of  value.  Morphia  or  codeia 
is  most  used,  the  doses  being  increased  to  five  or  six  grains  daily.  They 
are  really  valueless  without  strict  attention  to  diet,  which  statement  is 
approximately  true  regarding  the  influence  of  all  medicines.  The  salu 
cylateSf  nitro-glyoerin,  salts  of  lUhium,  creasotejambul  and  lactic  add  are  also 
employed,  but  reports  as  to  their  value  are  not  encouraging. 

Use  of  Mineral  Waters.  The  alkaline  springs,  such  as  Vichy,  Carlsbad 
and  Marienbad ;  or  saline  springs,  such  as  Eissingen,  are  much  employed 
and  with  some  degree  of  good  result  Aside  from  any  direct  influence 
of  the  water,  the  patient  is  benefited  by  relief  from  domestic  or  business 
cares,  lives  in  the  open  air,  exercises  considerably  and  has  the  diet 
carefully  regulated.  It  is  in  this  manner  only  that  some  patients  can 
be  induced  to  give  careful  attention  to  the  items  of  treatment 

DIABETES  INSEPIDnS. 

Synonyms. — Polyuria ;  diuresis ;  hydruria ;  polydipsia,  etc. 

Diabetes  insipidus  is  a  constitutional  affection  of  unknown  origin, 
the  special  features  of  which  are  a  large  increase  in  the  amount  of  urine 
excreted  (polyuria)  and  a  corresponding  increase  in  thirst  (polydipsia). 
The  urine  does  not  contain  glucose,  and  albumin  only -after  secondary 
disease  of  the  kidneys  has  developed. 

Etiology. — Being  in  ignorance  as  to  the  cause  of  this  affection,  it  is 
only  possible  to  state  its  relationship  to  conditions  supposed  to  possess 
some  influence  upon  its  development    While  some  observers  state  it  to 
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be  a  disease  of  adalt  or  middle  life,  of  the  85  cases  collected  by  Strauss, 
57  occurred  in  persons  under  twenty-five  years ;  21  under  ten  years,  and 
9  under  five  years  of  age.  In  35  cases  occurring  in  children,  collected 
by  Kuelz,  2  developed  during  the  first  year  of  life. 

Males  are  attacked  much  mor^  frequently  than  females ;  at  least,  in 
the  ratio  of  three  to  one.  Heredity  possesses  some  influence,  as  the  rare 
observation  of  a  large  number  of  cases  occurring  in  several  generations 
in  one  family  has  been  noted  ;  and  the  coexistence  of  diabetes  mellitus 
and  diabetes  insipidus  in  the  same  family,  which  has  been  repeatedly 
observed,  suggests  a  pathological  relationship  between  these  affections- 
It  probably  occurs  more  frequently  in  neurotic  individuals  or  those 
coming  from  families  in  which  nervous  affections  or  insanity  have 
prevailed.  Diseases  or  traumatism  involving  the  nervous  system  are 
probably  the  most  frequent  pre-existing,  and,  possibly,  exciting  factors 
in  the  development  of  diabetes  insipidus.  Of  these  we  may  mention 
injuries  to  the  head  or  spine,  or,  indeed,  to  any  portion  of  the  ner- 
vous system;  also,  inflammation  of  the  meninges,  or  inflammation, 
tumors  or  degenerative  changes  of  the  brain  or  spinal  cord,  especially 
such  as  involve  the  floor  of  the  fourth  ventricle,  which  region  is  closely 
related  to  polyuria,  as  shown  by  the  experiments  of  Claude  Bernard  and 
later  investigators,  who  were  able  to  produce  polyuria  by  injury  of  the 
floor  of  the  ventricle  at  a  point  a  little  higher  than  that  exciting  saccharine 
diabetes.  Sections  of  the  spinal  cord  at  a  lower  level  than  the  twelfth 
vertebra,  and  of  certain  nerve  trunks  have  also  excited  polyuria. 

It  has  appeared  as  a  sequence  of  various  infectious  diseases,  particu- 
larly diphtheria,  scarlatina  and  malarial  fevers.  I  have  observed  it  after 
measles.  Of  chronic  affections,  phthisis  and  syphilis  most  frequently  pre- 
cede it,  while  it  has  been  observed  in  association  with  tuberculous  peri-- 
tonitis  and  various  forms  of  abdominal  tumors.  Lead  poisoning  and 
alcoholism  have  also  been  thought  to  excite  it. 

The  development  of  the  disease  after  exposure  to  cold  or  drinking 
quantities  of  cold  fluids,  exposure  to  great  heat,  sunstroke,  great  emo- 
tional disturbance,  etc.,  has  been  noted,  but  the  etiological  relationship  of 
many  of  these  conditions  is  very  doubtful,  for,  as  Silver  remarks,  they 
are  doubtless  assigned  on  tlie  post  hoc  principle. 

Morbid  Anatomy. — No  lesion  can  yet  be  considered  characteristic,, 
although,  as  we  have  seen,  its  more  important  pathological  associations 
are  with  the  nervous  system.  Aside  from  those  conditions  mentioned  in 
considering  the  etiology,  degenerative  changes  involving  the  solar  plexus 
have  been  observ.ed,  apparently  dependent  upon  connective  tissue  hyper- 
plasia. The  kidneys  may  be  large,  distended  with  blood,  and  the  urinary 
tubules  and  accessory  passages,  includiug  the  bladder,  dilated.  The  latter 
may  be  hypertrophied. 

Symptoms. — The  onset  is  usually  very  gradual,  although  in  a  few 
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cases  the  symptoms  appear  suddenly  after  the  action  of  some  exciting^ 
cause,  but  in  such  cases  it  is  possible  that  the  disease  has  existed  for  a. 
period  of  time  prior  to  the  pronounced  symptoms.  The  most  important 
feature  is  the  increased  excretion  of  urine.  The  amount  is  variable. 
Mild  cases  will  pass  six  to  eight  pints  per  day,  while  in  those  of  a  more 
serious  character  this  may  be  increased  to  fifteen  or  twenty  or  even  forty 
pints.  These  excessive  amounts  are  rare,  however,  even  in  rapidly  fatal 
cases.  The  passage  of  such  large  quantities  of  urine  demands  the  takings 
of  corresponding  amounts  of  water  and  increased  frequency  of  mictu^ 
rition. 

The  urine  is  pale  yellow  and  may  be  as  clear  as  spring  water.  The 
reaction  is  acid  but  may  soon  become  neutral  or  alkaline  and  turbid,  due 
to  products  of  the  mucous  surface  which  are  thrown  off  in  consequence 
of  irritation  excited  by  the  altered  urine.  The  specific  gravity  varies 
from  1008  or  1010  to  that  of  distilled  water.  The  solids  are  increased, 
particularly  urea.  An  excretion  of  two  or  three  ounces  of  this  substance 
in  the  twenty-four  hours  is  not  rare.  Uric  acid  is  about  normal.  The 
phosphates  and  chlorides  are  increased.  It  is  claimed  that,  for  a  short 
period  of  time,  the  amount  of  urine  excreted  may  exceed  that  taken 
which  requires  that  the  tissues  should  give  up  some  of  their  water. 

Increase  of  thirst  is  a  constant  and  most  distressing  symptom  and 
is  attended  by  a  dry,  pasty  condition  of  the  mouth  and  throat.  The 
thirst  is  so  great  that  sufferers,  especially  children,  have  been  known  to- 
drink  their  own  urine.  The  polydipsia  is  secondary  to  the  polyuria, 
although  rare  instances  have  been  reported  of  its  development  as  the 
primary  symptom. 

The  appetite  is  voracious  and  perverted  in  well-developed  cases,  but 
general  enfeeblement  and  emaciation  are  progressive.  In  other  cases 
the  appetite  is  impaired.  The  skin  is  dry,  branny,  may  itch  intolerably 
and  be  the  seat  of  paraesthesiee  or  furuncles.  The  temperature  is 
abnormally  low  and  there  is  chilliness  and  coldness  of  the  extremities 
due  to  general  loss  of  vitality  and  of  heat  in  the  warming  of  the  large 
quantities  of  fluid  taken.  The  taking  of  so  much  water  and  food  causes 
disorders  of  disgestion.  Constipation  is  a  common  symptom.  There  may 
be  headache,  vertigo  and  inability  for  continued  mental  work ;  various 
cranial  nerves  may  be  paralyzed,  the  reflexes  may  be  impaired,  difi'erent 
eye  troubles  may  occur,  such  as  neuro-retinitis,  retinal  haBmorrhages, 
haemianopsia  and  optic  nerve  atrophy.  Impotence  is  present  in  most 
cases  and  may  develop  at  an  early  stage  of  the  disease. 

The  progress  of  diabetes  insipidus  may  be  very  rapid,  but  this  is 
very  exceptional.  In  general,  the  time  of  onset  cannot  be  determined, 
so  gradual  is  the  development  of  the  disease.  Marked  remissions  may 
occur  which  must  be  remembered  in  estimating  the  effect  of  therapeutic 
measures.      These  are  sometimes  observed  in  the  course  of  some  inter- 
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current  affection.  Aggravations  may  be  developed  by  intercurrent  dis- 
ease, excess^in  mental  or  physical  work,  sexual  excesses,  etc.  The  milder 
cases  may  last  many  years,  even  a  lifetime,  tha  patient  having  a  healthy 
appearance.  When  occurring  in  early  life,  development  may  be 
arrested.  Death  takes  place  from  the  exhausting  influence  of  the  disease 
or  from  some  primary  or  intercurrent  affection  such  as  phthisis.  It  may 
be  preceded  in  some  instances  by  tremor,  convulsions,  and  finally  coma. 

Diagnosis. — It  is  most  fi*equently  necessary  to  distinguish  between 
true  polyuria  and  those  excessive  temporary  flows  of  urine  incident  to 
nervous  conditions,  hysteria,  the  use  of  large  quantities  of  fluid  or  of 
diuretic  substances,  and  convalescence  from  protracted  infectious  disease. 
The  temporary  character  of  the  flow  from  these  causes,  also  when  a 
hydronephrosis  discharges,  or  a  large  dropsical  or  serous  cavity  efiusion 
is  rapidly  absorbed,  serves  to  indicate  the  nature  of  the  affection.  From 
diabetes  it  is  distinguished  by  the  absence  of  glucose  from  the  urine, 
although  it  is  claimed  that  traces  of  sugar  have  been  observed.  Inosite 
or  muscle  sugar  has  been  observed  in  the  urine.  There  are  cases  of 
interstitial  nephritis  closely  resembling  polyuria,  but  if  urinalysis  is 
employed  with  persistence  the  differentiation  may  usually  soon  be  made. 
Interstitial  nephritis  usually  develops  at  a  later  period  of  life,  the  amount 
of  urine  is  not  as  large,  and  a  trace  of  albumen  may  be  at  least  occasion- 
ally discovered.  The  further  recognition  of  tube  casts  and  cardio-vascular 
changes  gives  certainty  to  the  diagnosis.  This  affection  may  supervene 
upon  polyuria. 

Prognosis. — Recovery  takbs  place  in  but  a  very  small  percentage 
of  cases,  and  some  which  have  apparently  recovered  relapse.  The  course 
of  any  primary  trouble  or  of  any  complication  which  may  exist,  must 
be  considered  in  estimating  the  future  of  the  patient  A  duration  of 
fifty  years  was  reported  by  Willis,  and  most  cases  free  from  serious 
primary  disease  live  many  years.  I  have  watched  one  case  for  nine 
years,  during  which  time  the  general  health  has  been  quite  good. 

Treatment. — ^Treatment  cannot  be  said  to  be  satisfactory  as  long  as 
the  majority  ultimately  die,  still  I  have  found  remedies  to  possess  con- 
siderable influence,  and  this  is  the  testimony  of  some  other  observers. 
Hughes  commends  aciUa  2x  as  having  given  good  results  in  two  cases. 
My  own  experience  has  been  best  with  strophanthus  which  has,  unaided  by 
any  accessory  measures,  apparently  cured  a  case  which  had  existed  in  a 
boy  of  fourteen  for  several  years.  There  was  no  evidence  of  a  primary 
lesion,  but  he  came  from  a  highly  neurotic  family.  Eight  to  fifteen  pints 
of  urine  were  passed  in  the  twenty-four  hours.  He  was  thin,  dyspeptic, 
nervous  and  slept  poorly.  The  urine  had  a  specific  gravity  of  1002  to 
1006.  There  was  no  sugar,  albumin  nor  casts.  He  has  now  remained  in 
a  normal  condition  for  two  years.  The  first  decimal  dilution  of  the  remedy 
was  given.    Phosphoric  add  has  proven  of  service  when  there  was  feeble- 
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ness  of  the  nervous  system  and  marked  phospbaturia  or  oxaluria ;  murex, 
when  associated  with  disorders  of  the  female  generative  organs;  uraniuTOj 
when  the  stomach  was  irritable  and  the  urine  acrid ;  chloride  ofgold^  when 
associated  with  many  neurasthenic  symptoms.  Argentum  has  proven 
<;urative  when  there  was  much  weakness  and  emaciation,  frequent 
micturition,  profuse  turbid  urine,  dyspeptic  symptoms  with  foetid  taste. 

The  remedies  having  diuretic  action  should  be  especially  studied, 
and  some  hints  of  value  may  be  secured  from  those  recommended 
for  diabetes.  As  in  other  constitutional  diseases,  a  broad  view  of  the  case 
must  be  taken,  as  the  pathological  ramifications  are  often  extensive. 

The  old  school  relies  upon  valerian  and  opium,  which  are  given  in 
large  doses  and  which  are  stated  to  cure  some  cases,  although  statements 
are  most  contradictory,  especially  regarding  opium ;  antipyrin,  arsenic, 
ergot,  strychnine  and  bromides  are  also  commended. 

RHEUMATISM, 

In  different  periods  of  medical  history  this  term  has  been  employed 
with  varying  signification.  It  originally  designated  that  condition  of 
the  mucous  membrane  which  we  now  call  catarrh  and  was  first  applied 
to  what  is  now  known  as  rheumatism  by  M.  Baillon  in  1642.  Rheuma- 
tism was  long  confounded  with  gout,  but  was  differentiated  from  the 
latter  by  Sydenham,  who  published  the  first  satisfactory  account  of  its 
character.  It  is  one  of  the  affections  still  difficult  to  define  satisfactorily. 
It  is  evidently  general  in  character  with  local  manifestations  which  may 
develop  in  any  of  the  tissues  of  the  body,  but  attacking  by  preference 
fibrous  structures  associated  with  the  articulations  and  the  fibro-serous 
tissues  of  the  heart.  In  some  instances  morbid  changes  in  the  tissues 
are  entirely  wanting,  nothing  being  discoverable  to  explain  the  fatal 
result.  We  know  nothing  positively  regarding  the  real  cause,  and  it  is 
therefore  difficult  or  impossible  to  invariably  separate  rheumatism  from 
affections  which  develop  clinical  groups  of  the  same  general  character, 
which  is  true  of  gonorrhoea  and  various  toxsemic  affections.  In  typical 
acute  articular  rheumatism  differentiation  is  easy  while  in  its  dissociated 
endocardial  development,  and  some  abarticular  manifestations,  there  is 
nothing  in  the  general  symptoms  or  local  changes  to  make  clear  the 
rheumatic  nature  of  the  disease. 

Definition. — ^We  are  in  a  position  to  assert  no  more  than  that  rheu- 
matism is  a  non-contagious  febrile  disease  characterized  by  polyarthritis 
and  a  tendency  to  involvement  of  the  fibro-serous  elements  in  the  heart, 
and  in  typical  cases  by  a  great  variety  of  clinical  phenomena,  due  to 
localization  of  the  disease  in  various  organs  and  tissues,  that  in  its 
general  course  and  characteristics  it  resembles  specific  infectious  diseases, 
and  that  there  are  strong  reasons  for  believing  that  it  is  due  to  the  influ- 
ence of  pathogenic  micro-organisms. 

56 
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Rbeumatism  is  most  conveniently  considered  first,  in  its  acute- 
articular  form;  secondly,  in  the  subacute  variety,  and,  finally,  in  its^ 
chronic  manifestations. 


AOUTE  ABTIODLAR  RHEUMATISM. 

(RHBUMATIC  FBVBR.) 

Etiology. — As  the  essential  cause  of  rheumatism  is  unknown 
we  can  consider  only  theories  as  to  its  causation,  which  may  b& 
grouped  under  three  heads:  (1)  That  which  attributes  rheumatism  to 
disordered  metabolism  with  the  development  of  an  irritant  within  the 
body  possessing  an  affinity  for  fibrous  structures.  This  irritant  is  con- 
sidered by  some  (Prout  and  Richardson)  as  being  lactic  acid.  (2)  That 
which  considers  disorder  of  the  central  nervous  system  excited  by  periph- 
eral irritation  (cold)  as  the  primary  factor,  with  resulting  lesions  of 
trophic  or  vaso-motor  origin,  or  from  disturbed  metabolism  due  to  the 
primary  disorder  of  the  nervous  system  from  cold,  with  accumulation  of 
lactic  acid  which  becomes  the  immediate  exciting  cause  of  the  morbid 
changes.  This  theory  was  advanced  by  J.  K.  Mitchell  and  supported  by 
8.  Weir  Mitchell  and  others,  but  while  plausible  it  will  not  bear  thorough 
investigation.  (3)  The  most  popular  hypothesis  fs  that  which  attributes^ 
the  disease  to  the  action  of  micro-organisms.  Such  organisms  have  not 
yet  been  idcQtified,  but  we  are  justified  by  the  analogy  which  exists 
between  rheumatism  and  many  infectious  diseases  in  hopefully  expecting 
that  it  will  ultimately  be  accomplished. 

Maclagan  has  recently  strongly  urged  the  dependence  of  rheumatism 
upon  a  miasm,  and  compares  at  length  the  features  of  rheumatism  with 
those  of  malarial  infection.  He  does  not,  however,  consider  the  specific 
agent  in  these  affections  as  one  and  the  same,  but  thinks  them  ''  allied  in 
nature  and  mode  of  action." 

CJoncerning  certain  predisposing  and  exciting  causes  we  possess  con- 
siderable information.  Age  exercises  a  most  important  infiuence.  Few 
cases  develop  before  the  tenth  year.  From  this  time  until  the  fifteenth 
year  the  number  increases  rapidly.  The  greatest  increase  takes  place 
during  the  succeeding  decade,  i.6.,  between  the  fifteenth  and  twenty-fifth 
years.  During  the  succeeding  ten  years,  i. «.,  from  the  twenty-fifth  to  the 
thirty-fifth  years,  the  number  is  reduced  nearly  one-half  and  the  same 
statement  is  applicable  to  the  succeeding  decade.  After  the  latter  age  there 
is  a  rapid  disappearance  of  the  disease  tendency.  The  number  of  cases 
appearing  in  young  children  and  infants  has  been  exaggerated  by  the 
confounding  of  septic  arthritic  troubles,  syphilis  and  infiantile  scurvy  with 
rheumatism.  I  have  seen  three  instances  of  the  latter,  being  called  to 
see  a  '^  case  of  obstinate  rheumatism  "  in  each  instance.    In  Besnier's  col- 
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lection  of  8631  cases  about  one  case  in  twenty-nine  represented  a  child. 
Children  then,  and  those  past  middle  life,  possess  a  considerable  degree  of 
immunity.  To  what  the  susceptibility  of  adolescents  and  young  adults  is 
due  we  cannot  fully  decide.  The  most  important  fact  we  possess  regarding 
this  is  that  it  is  the  period  of  greatest  functional  activity  of  the  very  struc- 
tures involved  (articulations  and  heart),  and  also  the  period  of  greatest 
general  activity,  exposure  to  cold  and  damp,  as  well  as  of  mental  work 
and  strain. 

Sex.  Men  are  rather  more  frequently  attacked,  probably  due  to 
their  greater  exposure  to  exciting  causes,  especially  to  cold  and  damp ; 
the  disease  is  therefore  more  frequent  in  certain  classes  of  laborers, 
in  drivers,  servants,  marketmen,  milkmen,  etc.;  indeed,  occupation  pos- 
sesses a  most  important  influence,  as  a  large  majority  of  all  cases  develop 
among  the  poor,  laboring,  exposed,  and  deprived. 

Heredity  exercises  an  important  influence  and  can  be  traced  in 
nearly  one-third  of  all  cases.  In  what  this  predisposition  consists  we 
only  know  that  it  is  but  feebly  developed  before  fifteen  years  of  age 
and  rapidly  diminishes  after  middle  life.  Even  if  the  dependence  of 
the  disease  upon  a  micro-organism  were  established  we  still  have  to  ex- 
plain why  some  are  so  much  more  susceptible  than  others,  and  also, 
why  the  disease  prevails  in  certain  families.  Especially  on  account  of 
resemblances  to  gout  may  we  recognize  it  as  a  variety  of  the  arthritic 
diathesis,  but  this  is  indefinite  and  may  prove  a  predisposing  factor 
only. 

The  influence  of  residence  has  been  carefully  investigated  with  the 
result  of  determining  that  a  life  in  the  fluctuating  temperature  and 
dampness  of  the  temperate  zone  exposes  one  to  the  greatest  risk  of  con- 
tracting the  disease.  AUiiude.  Rheumatism  is  prevalent  in  some  high 
altitudes.  I  have  observed  this  upon  the  high  plateaus  in  the  west  of  the 
United  States.  In  this  region  a  powerful  exciting  cause  is  the  chilling  of 
the  surface  due  to  the  difference  in  temperature  which  exists  between  the 
exposure  to  the  sun's  rays  and  to  the  shade,  also  the  wide  extremes  in  tem- 
perature which  develop  between  midday  and  midnight.  Low-lying,  damp 
and  cold  regions,  exhibit  a  decided  preponderance  in  the  number  of  cases 
developed.  Season.  In  this  country  most  cases  are  admitted  to  our 
hospitals  during  the  spring,  although  Bruce  (English)  states  that  ''  no 
definite  etiological  relation  can  be  traced  between  prevalence  of  the  dis* 
ease  and  weather  and  season." 

Cold  and  Dampness,  Of  the  infiuences  which  appear  to  excite  the 
development  of  rheumatism  none  are  as  important  as  exposure  to  cold 
and  dampness.  Experience,  especially  in  Arctic  regions,  indicates  that 
unaided  cold  is  not  sufficient  for  its  production.  Dampness,  therefore^ 
appears  to  be  more  important  in  its  influence  than  cold,  the  efiect  of 
which,  however,  is  greatly  increased  by  cold.    Exposure  to  draughts  of 
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cold  air  while  heated,  or  wetting  with  a  cold  rain  while  in  this  condition, 
are  causes  of  many  cases. 

Hau9e  prevalence  has  been  observed,  but  in  many  instances  is  attribut- 
able to  heredity  or  dampness  or  bad  sanitary  condition  of  the  premises. 
Epidemic  prevcdence  has  often  been  noted,  as  well  as  epidemical  peculiari- 
ties of  onset,  variations  in  intensity,  progress,  complications,  £atality,  etc. 
One  of  the  most  notable  variations  from  year  to  year  is  the  great  differ- 
ence in  the  percentage  of  cases  in  which  cardiac  complications  occur. 

Overexertion.^  which  temporarily  impairs  the  nutrition  of  the  articular 
structures,  is  an  exciting  cause  in  the  predisposed,  and  is  often  conjoined 
in  its  action  with  chilling  of  the  surface  of  the  body.  Direct  injury  to 
a  joint  tends  in  this  class  of  persons  to  localized  rheumatic  inflamma- 
tion, but  undoubtedly  many  cases  supposed  to  be  of  this  character  are  of 
the  nature  of  rheumatoid  arthritis.  This  should  be  suspected  if  the 
patient  has  reached  middle  life  without  a  history  of  previous  rheuma- 
tism, also  if  the  lesion  is  confined  to  one  articulation  and  tends  to 
chronicity. 

Rheumatic  subjects  sometimes  refer  their  attacks  to  disorder  of  the 
digestive  organs.  Attacks  and  relapses  are  clearly  excited  by  indulgences 
in  excessive  quantities  of  food,  especially  if  of  an  improper  character. 

Depressing  emotions,  suppression  of  habitual  discharges,  previously 
developed  disease,  notably  scarlet  fever  and  influenza,  the  puerperal 
state  and  various  affections  of  the  pelvic  organs,  appear  to  influence  the 
development  of  the  disease  in  some  instances. 

Pathology  and  Morbid  Anatomy. — The  most  important  morbid 
changes  involve  the  joints,  heart  and  blood.  Occasional  lesions  are 
found  in  other  tissues,  especially  the  lungs.  The  parts  attacked  are  those 
associated  with  active  movement. 

Changes  in  (he  Joints.  There  are  no  pathological  alterations  occur- 
ring even  in  the  joints  to  individualize  the  nature  of  the  disease, 
although  often  suggestive.  All  of  the  tissues  entering  into  the  formation 
of  the  articulation  and  immediately  related  to  it  are  involved.  In  con- 
sideration of  the  activity,  and  often  the  duration  of  symptoms  related  to 
the  joints,  the  degree  of  pathological  change  discoverable  is  exceedingly 
slight.  The  tissues  about  the  articulation  are  in  a  state  of  inflammatory 
QBdema,  which  is  the  principal  cause  of  the  swelling.  £cchymoses  are 
found  in  the  intermuscular  and  subcutaneous  connective  tissues.  The 
tendon  sheaths  are  injected  and  contain  fluid.  The  synovial  tissue  is 
highly  vascular  and  much  thickened,  and  the  distended  vessels  stand  out 
boldly.  The  joint  cavity  is  filled  by  a  small  amount  of  fluid,  which 
may  have  an  acid  reaction.  The  distended  vessels  and  the  synovial  mem- 
brane may  rupture  with  slight  hsdmorrhage  into  the  joint.  The  fluid 
within  and  without  the  joints  contains  some  pus  corpuscles,  but  it  is 
questionable  whether  free  suppuration  ever  occurs  in  uncomplicated  artio- 
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ular  rheumatism.  Cases  of  arthritis  having  this  feature  are  usually  of 
pysemic  origin.  Cases  of  articular  rheumatism  occurring  in  persons  who 
have  shown  the  presence  of  a  rheumatico-gouty  diathesis  may  develop 
permanent  lesions.  In  aggravated  cases,  especially  those  much  pro- 
tracted, the  cartilages  may  undergo  some  degree  of  erosion  with  loss  of 
their  smooth  surface.  The  microscope  reveals  division  of  the  cartilage 
cells  by  segmentation,  the  cells  arranging  themselves  in  rows  perpendic- 
ular to  the  surface.  There  is  Assuring  of  the  matrix  in  the  same  direc- 
tion, which  imparts  a  soft,  velvety  appearance  to  the  surface.  Portions 
of  the  periosteum,  also  of  the  bone-marrow  in  the  articular  ends  of  the 
bones,  exhibit  hyp^ersemia  and  hyperplasia.  In  how  far  these  grave 
structural  changes  may  be  due  to  rheumatoid  arthritis  rather  than  to 
articular  rheumatism  is  a  question  of  interest. 

Small  nodules  of  fibroid  tissue  may  be  found  in  the  fascia,  attached 
to  tendon  sheaths,  and  over  the  articular  extremities  of  the  bones,  espe- 
cially in  young  subjects.  They  have  a  translucent  appearance  and  are 
composed  of  rapidly  developing  connective  tissue  cells. 

The  blood  contains  an  increased  quantity  of  fibrin,  the  product  of 
the  rapid  waste  of  nitrogenous  tissue;  one  per  cent,  is  not  unusual, 
being  an  increase  of  four-  or  five-fold.  In  consequence  of  this,  coagula 
may  form  in  the  heart  and  arteries.  The  fibrin  may  also  be  whipped 
out  of  the  blood  by  the  altered  valve-leaflets  of  the  heart  The  blood 
liquor  preserves  its  alkalinity,  but  there  is  a  marked  reduction  in  the 
number  of  red  corpuscles.  Examinations  for  the  discovery  of  morbid 
products  in  the  blood  which  may  possess  some  influence,  have  been  en- 
tirely negative,  neither  lactic  acid,  uric  acid  nor  urea  being  found  in 
excess  during  the  course  of  an  acute  attack.  Alterations  in  the  blood 
and  bloodvessel  walls,  with  escape  of  coloring  matter  and  of  corpuscles, 
are  rarely  observed ;  equally  rare  are  blood  changes  resembling  those  of 
the  infectious  fevers,  which  occur  especially  in  association  with  cerebral 
rheumatism  and  hyperpyrexia;  but  we  may  well  doubt  the  purity  of  the 
process  in  these  cases.  It  is  probable  that  mixed  infections  occur  at 
times,  giving  rise  to  these  atypical  conditions.  The  presence  in  the 
blood  of  bacteria  of  various  kinds  has  been  described,  but  nothing  yet 
has  been  established  in  this  line. 

The  occasional  lesions  are  in  most  instances  the  direct  cause  of  a 
fatal  result,  the  most  important  of  these  being  those  which  develop  within 
the  chest  cavity,  viz.,  the  various  forms  of  inflammation  of  the  heart, 
pneumonia,  pleurisy  and  bronchitis;  laryngitis,  meningitis,  etc.,  occur, 
but  are  less  important.  In  rare  instances  the  peritoneum,  kidneys  and 
testicles  may  be  involved.  Inflammation  of  the  tonsils  is  a  common 
result  ef  the  action  of  the  rheumatic  poison. 

Clinical  Course. — Most  typical  cases  of  acute  articular  rheumatism 
begin  abruptly,  well-defined  symptoms  being  preceded  by  erratic  pains 
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especially  in  the  joints,  general  aching,  loss  of  appetite  and  a  sense  of 
impending  illness.  The  onset  is  rarely  by  decided  chill,  but  rather  a 
simple  chilliness  followed  by  rapid  rise  of  temperature,  pain  in  several 
joints  and  free  sweating,  the  cutaneous  secretion  rapidly  developing  a 
peculiar  sour  odor. 

The  articulations  most  frequently  attacked  are  the  knees,  ankles, 
elbows  and  wrists.  The  joints  of  the  lower  extremities  are  most  fre- 
quently involved ;  the  shoulders  and  hip-joints  less  frequently.  Of  the 
small  joints  the  metacarpo-phalangeal  are  most  often  attacked.  The 
sterno-clavicular  articulations  and  the  vertebral  are  among  the  rare 
points  of  attack.  The  small  joints  of  the  feet  are  rarely  involved.  The 
development  of  the  inflammation  in  the  several  joints  is  by  successive 
involvement,  a  simultaneous  attack  of  several  being  rare.  Most  fre- 
quently the  knees  are  first  involved,  followed  by  the  wrists  or  elbows  and 
later  the  ankles.  The  development  is  usually  symmetrical,  i.  e..,  both 
knees  or  both  wrists  are  attacked  at  the  same  time,  occasionally,  however, 
one  knee  and  the  opposite  elbow  or  wrist  may  be  involved,  and  later  the 
second  knee  and  elbow.  This  shifting  erratic  character  of  development 
of  the  lesions  is  quite  peculiar  to  rheumatism  and  may  result  in  the 
involvement  of  the  same  joint  more  than  once  during  the  course  of  a 
single  attack. 

The  heal  symptoms  are  pain,  tenderness,  swelling,  heat  and  red- 
ness. Local  increase  of  heat  is  usually  marked.  Joints  but  scantily 
covered  with  soft  parts,  as.  the  ankles,  manifest  the  most  pronounced 
local  symptoms.  The  oedema  causes  much  puffiness.  This  element  is 
absent  in  some  cases,  even  of  a  very  active  character.  The  degree  of 
redness  and  want  of  characteristic  symptoms  of  rheumatism  may  lead  to 
a  suspicion  of  erysipelas  when  one  joint  only  is  involved.  The  nodules 
described  may  be  felt  and  are  sometimes  seen,  and  may  be  located  in 
various  portions  of  the  body,  even  in  the  scalp.  They  are  not  sensitive 
to  touch. 

Febrile  Symptoms,  The  fever  is  of  irregular  type,  usually  fluctuating 
in  intensity  with  the  number  of  joints  affected  and  the  intensity  of  the 
inflammatory  process.  It  is  also  much  influenced  by  the  sweating,  which 
is  coincident  with  the  periods  of  remission  in  fever.  In  mild  cases  the 
temperature  reaches  101°  or  102°  F.,  while  in  severe  attacks  the  ther- 
mometer often  registers  103°  to  104°  F.  It  is  rarely  higher.  Fever 
may  precede  the  joint  involvement,  and  in  such  cases  it  may  be  ulti- 
mately discovered  that  inflammation  of  the  heart  or  other  unusual  man- 
ifestation of  the  disease  has  developed  prior  to  that  in  the  joints.  All 
cases  cannot  be  explained  in  this  manner,  however. 

The  urine  is  scanty,  of  high  specific  gravity,  high  colored,  very  acid, 
<5oncentrated,  and  deposits  amorphous  urates  freely.  Uric  acid  crystals 
are  common.    In  some  aggravated  cases  there  may  be  a  trace  of  albo- 

in  the  urine.     The  chlorides  are  much  diminished. 
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There  is  copious  sweating,  and  unless  the  surface  is  regularly  and 
properly  cleansed,  it  quickly  assumes  a  strongly  acid  and  oflFensive  char- 
:acter.  When  persistent,  the  secretion  becomes  neutral  or  alkaline  in 
reaction.  Sweating  is  not  a  critical  phenomenon  in  rheumatism,  but  a 
prominent  symptom  of  the  disease,  probably  dependent  upon  the  irri- 
tating influence  of  lactic  acid.  Sudamina  or  miliary  eruptions  result 
from  the  sweating,  and  are  without  significance. 

Digestive  Organs,  The  appetite  is  poor  or  absent,  the  tongue  heavily 
•coated  with  thick  whitish  or  grayish  fur,  and  there  are  much  thirst  and 
constipation.    Less  frequently  there  may  be  nausea  and  vomiting. 

Symptoms  dependent  upon  blood  changes  develop  rapidly,  for  in  no 
febrile  affection  does  anaemia  progress  with  greater  pace. 

Nervous  System.  Most  patients  are  anxious  and  have  great  fear 
of  the  pain.  There  is  usually  much  loss  of  sleep,  the  result  of  the  severe 
pain.  In  unusual  cases  there  may  be  delirium  with  talking  of  business, 
-or  it  may  assume  a  more  active  form  especially  in  those  who  have  been 
■addicted  to  the  use  of  alcoholics,  or  in  association  with  pericarditis. 
Meningitis  may  occur  and  does  not  differ  materially  in  the  symptoms 
from  the  disease  when  not  associated  with  rheumatism.  Grave  cerebral 
symptoms  are  due  to  inflammation  of  the  heart,  particularly  pericarditis, 
and  to  hyperpyrexia. 

The  position  of  the  patient  is  upon  the  back.  The  weight  of  the 
•clothing  even  is  illy  borne  and  there  is  fear  of  the  slightest  movement. 
The  limbs  are  usually  partially  flexed,  the  arms  pronated  and  the  fingers 
•extended. 

Respiration  is  but  moderately  increased  unless  there  is  inflammatory 
involvement  of  some  of  the  chest  organs.  Most  patients  cough  a  little 
and  a  few  dry  r&les  may  be  heard. 

Involvement  of  the  heart  may  take  place  at  any  period  of  the  disease, 
but  rarely  after  the  first  week.  While  not  usually  imperilling  life  the 
heart  is  permanently  impaired  in  a  large  percentage  of  cases. 

The  duration  of  the  acute  symptoms  without  medicine  but  with 
^ood  care,  is  from  ten  to  twenty  days,  but  may  be  extended  much  longer. 
Under  modern  treatment  most  cases  are  promptly  controlled,  the  pain 
usually  subsiding  within  two  or  three  days ;  but  every  item  relating  to 
<»re  and  treatment  should  remain  in  force  for  at  least  ten  days  or  two 
weeks,  for  notwithstanding  the  patient  may  be  relieved  from  pain  there 
is  liability  to  a  fresh  outbreak  upon  the  slightest  provocation. 

The  disease  may  be  repeatedly  incited  to  activity  by  too  early  sitting 
up  or  improper  eating  and  thus  indefinitely  prolonged.  This  is  espe- 
cially true  of  cases  treated  in  recent  days,  i.  e.,  since  our  ability  to 
quickly  control  the  acute  symptoms.  One  or  more  relapses  may  occur 
after  the  attack  has  apparently  run  its  full  course  to  a  conclusion,  and 
often  without  apparent  reason.     In  this  manner  the  disease  may  be 
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greatly  prolonged  or  finally  assume  the  chronic  form.  The  relapse 
may  be  as  severe  as  the  primary  attack  and  marked  by  complications. 
Recovery  is  often  tedious  after  attacks  of  considerable  intensity ;  debility^ 
stiffness,  pain,  anaemia,  etc.,  disappearing  slowly. 

The  danger  to  life  from  acute  articular  rheumatism  is  not  very  great ;. 
a  few  die  from  hyperpyrexia  with  associated  cerebral  symptoms  and  from 
intense  cardiac  inflammation,  but  a  very  much  larger  number  pass  a  life 
of  discomfort  as  a  result  of  the  chronic  heart  lesion  which  supervenes. 
Indefinite  prolongation  may  result  from  the  development  of  the  disease 
upon  a  gouty  or  scrofulous  soil,  which  is  more  common  when  one  articu- 
lation only  is  involved. 

Defervescence  is  usually  gradual.  The  general  course  of  rheumatism 
is  much  influenced  by  a  variety  of  features  spoken  of  as  complications* 
The  minority  only  manifest  a  typical  character.  A  few  are  of  slight  in- 
tensity and  short  ^Juration  (mild  cases) ;  others  are  of  mild  intensity  but 
much  prolonged  (subacute  cases) ;  others  develop  serious  cerebral  symp- 
toms (cerebral  rheumatism).  Inflammations  of  the  heart,  lungs  and  pleura 
are  the  most  frequent  complications ;  the  development  of  meningitis,, 
nephritis  and  other  affections  may  stamp  the  disease  with  unusual  feat- 
ures.   Some  of  these  require  special  consideration. 

Cardiac  Lesions.  The  tendency  of  rheumatism  to  involve  the 
heart  constitutes  the  gravest  feature  of  the  disease.  It  is  difficult  to 
determine  the  percentage  of  cases  developing  this  feature,  but  according 
to  old  school  authorities  it  is  not  less  than  50  per  cent,  for  all  cases. 
Most  authors  give  30  per  cent,  for  the  acute  variety.  The  especial 
sources  of  error  in  estimating  the  frequency  of  cardiac  involvement  are 
first,  the  overlooking  of  many  cases  during  the  course  of  the  attack  of 
acute  rheumatism  and  the  existence  of  some  which  cannot  be  diagnosti- 
cated at  that  time ;  and  secondly,  basing  a  diagnosis  upon  the  presence  of 
an  apex  murmur,  which  we  now  know  may  be  caused  by  other  condi- 
tions than  endocarditis,  and  which  may  disappear  (see  mitral  disease,, 
page  67). 

The  cardiac  inflammation  may  develop  in  any  form  of  rheumatism,, 
partaking  in  its  intensity  of  that  of  the  general  disease,  e.  ^.,  in  the  acute 
form,  the  inflammation  of  the  heart  or  its  membranes  is  acute  and  may 
be  ulcerative,  while  in  chronic  rheumatism  the  development  is  insidious- 
and  may  not  attract  attention  until  changes  in  the  organ  with  serious  im- 
pairment of  function  have  resulted.  That  associated  with  subacute 
rheumatism  holds  a  middle  position. 

The  most  important  factor  in  determiqing  the  occurrence  of  inflam- 
mation of  the  heart  is  the  age  of  the  patient.  The  percentage  of  cases 
in  which  the  organ  is  involved  diminishes  with  each  decade  of  life. 
Young  children  rarely  escape  if  their  attack  is  acute.  After  forty  it  is 
a  rare  complication.     Of  hardly  less  importance  is  the  intensity  of  the 
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attack.  Sex  possesses  an  influence,  as  more  females  are  attacked  under 
fffteen  years  of  age.  Improper  treatment  or  a  want  of  early  treatment 
are  influential.  In  the  great  majority  of  instances,  the  attack  upon  the 
heart  may  be  discovered  during  the  first  few  days  of  illness,  often  upon 
the  first  visit ;  certainly  within  the  first  week.  But  few  develop  after  this 
time.  When  we  consider  that  the  diagnosis  is  based  mainly  upon  an 
endocardial  murmur  and  that  before  this  can  appear  certain  pathological 
changes  must  have  taken  place  in  the  valves  of  the  heart,  it  is  easy  to 
believe  that  the  heart  changes  are  often  among  the  first  to  develop,  or  that 
they  may  often  actually  precede  the  inflammation  in  the  joints.  This  is 
demonstrated  by  our  ability  to  sometimes  detect  the  developing  bruit 
days  before  the  appearance  of  joint-pains.  Endocardial  changes  (valvu- 
lar disease)  may  develop  gradually  in  association  with  slight  chronic 
rheumatism,  or  may  precede  the  chronic  rhemnatic  developments  for 
months. 

Of  the  various  forms  of  cardiac  inflammation  the  most  frequent  is 
endocarditis^  which  involves  the  mitral  valve  in  the  majority  of  cases. 
The  ulcerative  form  is  unusual  and  more  apt  to  supervene  upon  old 
lesions  left  from  a  previous  attack  of  rheumatism.  In  a  few  cases  the 
valvular  changes  progress  rapidly  with  development  of  a  high  degree  of 
regurgitation,  acute  dilatation,  and  a  fatal  issue  within  a  few  weeks  or 
months.  In  the  majority  it  does  not  compromise  life  and  may  be  easily 
overlooked  owing  to  the  slight  character  of  the  lesions  and  its  attending 
symptoms,  but  even  these  slight  lesions  prove  the  beginning  of  chronic 
sclerotic  changes  which  warp  and  retract  the  valves  with  ever  increasing 
obstruction  of  the  circulation.  To  determine  whether  an  endocardial 
murmur  is  recent  and  therefore  indicative  of  the  presence  of  an  active  in- 
flammatory lesion,  one  must  auscultate  the  heart  daily,  for  in  recent  cases 
the  muonur  undergoes  changes  in  intensity  and  difiiision  from  day  to  day. 

PericardUis  may  be  associated  with  endocarditis  or  myocarditis,  or 
exist  uncomplicated.  We  meet  all  forms,  viz.,  fibrinous,  sero-fibrinous, 
purulent  and  hcemorrhagic.  Its  physical  signs  are  usually  sufficiently 
well  developed  to  permit  of  a  ready  diagnosis,  but  there  are  notable  ex- 
ceptions to  this,  which  are  considered  in  the  article  devoted  to  this  sub- 
ject; also  the  symptoms,  some  of  which,  for  instance  the  peculiar  delirium 
sometimes  met,  are  peculiar  and  interesting. 

Pericarditis  usually  develops  at  a  later  period  than  endocarditis, 
often  in  the  second  week  or  still  later. 

Myocarditis.  The  heart  muscle  may  undergo  change  independently 
of  associated  inflammation  of  the  endo-  or  pericardium,  but  this  is  rare. 
This  complication  standing  alone  is  so  unusual  that  I  cite  the  following : 
A  clergyman  who  has  been  under  my  care  for  some  time,  developed  in 
connection  with  a  rheumatic  attack  of  slight  severity,  dyspnoea,  great 
rapidity  and  feebleness  of  the  heart's  action,  with  signs  of  dilatation 
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especially  of  the  left  ventricle,  and  slight  cyanosis  especially  in  the  ex- 
tremities. Persistent  examinations  have  failed  to  reveal  murmurs  or 
friction  sounds  at  any  time.  The  heart  has  gradually  improved  after 
months  of  rest  and  careful  treatment,  but  is  still  feeble. 

In  cases  of  great  intensity  all  the  structure  of  the  organ  may  be 
involved.  The  frequency  of  occurrence  of  cardiac  complications  de- 
mands that  a  daUy  investigation  of  the  condition  of  the  heart  shovid  be  made 
in  all  cases  of  rheumatism  whether  they  be  mild  or  severe,  and  that  every 
means  be  employed  to  limit  lesions,  the  development  of  which  we 
have  not  been  able  to  prevent,  though  notwithstanding  the  exercise  of 
every  care  a  large  percentage  will  bequeath  permanent  structural  disa- 
bility to  the  organ. 

Complications  involving  the  Nervous  System.  These  are  quite  numerous. 
Delirium  is  unusual,  but  of  most  serious  import.  Of  late  many  cases 
have  been  attributed  to  the  use  of  the  salicylates.  Alcoholic  subjects 
are  quite  prone  to  develop  delirium,  and  it  may  assume  the  form  of 
typical  delirium  tremens.  Some  are  of  the  nature  of  cerebral  intoxica- 
tion and  similar  to  those  taking  place  in  infectious  diseases.  Others  are 
associated  with  meningitis,  pericarditis  or  hyperpyrexia.  Convulsions 
occur  in  but  a  very  small  number  of  cases  arid  may  be  followed  by  coma, 
which  is  a  more  frequent  symptom,  and  may  appear  even  during  con- 
valescence. Coma  may  or  may  not  be  preceded  by  delirium.  Some  are 
due  to  ureemia  and  others  are  not  explained.  Cerebral  embolism,  accom- 
panied with  hemiplegia  and  aphasia,  occurs  rarely.  Insanity  has  devel- 
oped in  association  with  acute  rheumatism,  and  Savage  has  repeatedly 
found  insanity  disappearing  during  the  progress  of  acute  rheumatism. 
The  relationship  existing  between  rheumatism  and  chorea  has  been  dis- 
cussed in  the  article  upon  the  latter.  The  relation  is  ti  very  decided  one, 
the  muscular  twitchings  of  chorea  sometimes  developing  with  the  acute 
rheumatic  attack  or  following  upon  it.    Meningitis  is  very  rare. 

Hyperpyrexia  is  a  rare  but  most  serious  development.  It  may  appear 
at  any  time,  but  particularly  during  the  period  of  greatest  activity  of  the 
disease.  It  has  been  observed  at  a  time  when  the  patient  was  supposed 
to  be  convalescing.  The  height  of  thp  temperature  may  be  as  great  as 
107°  to  110°  F.,  although  only  a  few  of  these  very  high  registrations 
have  been  recorded.  106°  to  107°  F.  is  more  common.  A  temperature 
of  104.5°  or  105°  F.  may  be  attended  in  some  instances  by  as  serious  symp- 
toms as  much  higher  temperatures  in  other  individuals.  Hyperpyrexia 
may  be  accompanied  by  delirium,  although  a  fatal  issue  may  occur 
without  cerebral  symptoms  of  any  sort.  The  onset  of  high  temperature 
is  often  indicated  by  the  general  evidences  of  increased  fever,  by 
delirium,  by  lessening  or  disappearance  of  the  joint  symptoms  and  of 
the  profuse  sweating ;  the  patient  is  somewhat  excited  and  the  cheeks 
may  be  flushed. 
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The  various  conditions  involving  the  nervous  system  are  grouped 
together  by  some  authors  and  called  "  cerebral  rheumatism." 

Association  of  rhmmcUiam  with  akin  lesions.  Various  rashes  have 
been  observed,  especially  a  scarlatinoid  efflorescence,  but  more  re- 
markable is  the  development  of  rheumatism  (or  an  allied  condition) 
with  erythema  or  urticaria.  Either  the  rheumatism  or  the  skin  changes 
may  be  primary.  It  may  appear  also  in  association  with  purpura, 
ulcerative  endocarditis,  thrombosis,  etc.  Scarlatina  and  acute  rheuma- 
tism may  be  associated,  either  appearing  primarily.  I  have  observed 
rheumatism  as  more  frequently  supervening  upon  scarlatina. 

Respiratory  Complications,  A  large  proportion  of  the  deaths  from 
acute  rheamatism  are  due  to  involvement  of  the  respiratory  apparatus. 
It  is  not  uncommon  for  the  pleura  to  be  attacked  by  extension  from 
the  heart,  and  the  lung  by  extension  from  the  pleura.  Any  combina- 
tion of  inflammatory  processes  involving  the  heart,  the  endo-  and  peri- 
cardium, the  pleura  and  the  lungs,  may  be  observed.  The  frequency 
of  involvement  of  the  lungs  is  rated  at  from  5  to  15  per  cent.  No 
period  of  the  disease  is  exempt  from  the  appearance  of  respiratory  com- 
plications, but  they  mostly  develop  during  the  height  of  severe  attacks. 
The  lungs  do  not  appear  to  be  affected  prior  to  the  joints  as  frequently 
as  the  heart.  Aside  from  pneumonia  and  pleurisy,  intense  hyper- 
emia of  the  lungs,  acute  bronchitis  and  laryngitis,  are  all  of  occasional 
occurrence. 

Diagnosis. — The  diagnosis  of  acute  articular  rheumatism  is  not 
ordinarily  attended  with  difficulty.  In  the  early  stage  it  may  resemble 
certain  infectious  diseases,  but  with  the  advent  of  joint  changes  these 
can  be  generally  excluded.  When  sore  throat  is  a  prominent  early 
symptom  it  may  suggest  catarrhal  pharyngitis  or  simple  tonsillitis,  but 
in  this  instance,  also,  the  joint  involvement  soon  makes  clear  the  nature  of 
the  case.  In  rheumatism  presenting  difficulty  in  diagnosis  during  the 
early  stage,  the  histories  of  the  individual  and  of  the  case  are  important, 
often  revealing  a  personal  or  family  tendency  to  rheumatism. 

With  full  development  of  the  disease  the  uncertainty  increases,  as 
there  are  several  forms  of  arthritis  possessing  marked  similarity  to  rheu- 
matism, viz.,  secondary  multiple  arthritis,  septic  arthritis,  acute  arthritis 
of  infants,  rheumatoid  arthritis,  gout,  acute  synovitis,  traumatic  arthritis 
and  acute  osteo-myelitis. 

Secondary  mvUipU  arthritis  embraces  the  several  forms  of  inflamma- 
tion of  joints  developing  during,  or  as  a  sequence  of,  various  infectious 
diseases,  especially  gonorrhoea,  scarlatina  and  cerebral  spinal  fever.  The 
gonorrhceal  form  is  most  common.  Its  nature  is  clear  if  there  is  a  ure- 
thral discharge,  but  as  this  form  of  arthritis  may  develop  in  connection 
with  a  very  slight  chronic  discharge,  this  important  feature  of  the  case 
may  be  overlooked.    Occasionally  several  joints  are  involved.     The 
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lesions  are  marked  by  persistency,  i.  «.,  they  are  not  erratic  as  in  acute 
rheumatism.  'As  some  cases  of  this  form  of  arthritis  are  attended  by 
cardiac  and  cerebral  complications  it  is  questionable  whether  they  may 
not  be  really  rheumatic  in  nature.  When  the  lesion  is  confined  to  one 
joint  the  diagnosis  is  easy.  In  gonorrhoeal  arthritis  the  fever  is  slight 
compared  with  the  gravity  of  the  joint  affection,  suppuration  may  take 
place,  and  there  may  be  a  catarrhal  conjunctivitis. 

Septic  and  infantUe  arihrUis  are  also  of  pysemic  origin.  Purulency 
is  the  most  important  feature  of  each,  and  there  is  usually  evidence  of 
some  primary  focus  from  which  infection  may  have  taken  place.  There 
may  be  rigors,  sweating  is  intermitting,  and  there  is  sometimes  evidence 
of  visceral  involvement. 

Rheumatoid  arthritis  not  infrequently  involves  several  joints,  develops 
with  considerable  acuteness  and  resembles  acute  articular  rheumatism 
closely,  but  there  is  little  fever  compared  with  the  extent  of  the  lesions, 
deformity  often  develops  rapidly,  there  may  be  distortion  of  some  of  the 
finger  joints  and  a  family  history  of  the  disease.  There  is  no  tendency 
of  the  lesions  to  shift,  nor  does  the  patient  sweat  or  often  develop  cardiac 
complications. 

Oout  appears  in  persons  in  or  past  middle  life ;  there  is  a  history  of 
previous  attacks.  The  development  is  usually  sudden,  perhaps  during 
the  night,  the  patient  having  been  well  the  previous  day,  the  swelling 
rapidly  appearing,  atttended  with  considerable  redness,  and  is  usuaUy  fol- 
lowed by  relief  from  pain.  The  examination  of  the  blood  serum  for  uric 
acid  may  be  instituted  in  cases  which  are  in  doubt. 

Acute  synovitis  is  nearly  always  limited  to  a  single  articulation, 
follows  traumatism  or  occurs  in  scrofulous  or  diathetic  individuals. 

Scurvy  in  children  is  sometimes  mistaken  for  acute  or  subacute  rheu- 
matism. In  these  cases  there  is  great  pain  on  movement,  but  rarely 
swelling  of  the  joints  or  evidence  of  localization  of  the  pain  to  the 
immediate  region  of  the  joints.  They  are  promptly  improved  by  anti- 
scorbutic diet. 

Acute  osteo-myditis  may  be  multiple  and  resemble  rheumatism 
closely.  The  severity  of  the  general  and  local  symptoms  and  the  feci 
that  the  latter  involve  the  epiphyses,  furnish  characteristics  which  should 
prevent  error.  The  location  of  the  tenderness  in  the  early  stage,  which 
is  not  at  the  centre  of  the  joint,  I  have  found  important. 

Prognosis. — General  statistics  indicate  that  death  occurs  in  about 
3  or  4  per  cent.  The  mortality  must  be  much  less  in  private  practice, 
as  my  losses  during  twenty-five  years  do  not  number  over  three  or  four 
cases.  One  of  these  died  of  heart  complication,  a  second  of  cerebral 
embolism,  a  third  of  pleuro-pneumonia  supervening  upon  pericarditis, 
and  the  fourth,  I  am  not  clear  concerning,  having  no  records  of  the  case, 
which  occurred  many  years  since.      The  causes  of  death  are  within  the 
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chest  in  nearly  all  cases.  While  danger  from  the  acute  attack  of  rheu- 
matism is  slight,  that  from  the  supervention  of  chronic  heart  disease  is 
very  considerable.  The  ultimate  mortality  attributable  to  rheumatism 
is  therefore  large.  Although  the  immediate  danger  is  not  great,  a  guarded 
prognosis  is  wise  on  account  of  the  unreliability  of  rheumatism,  t«  e.,  as 
to  its  course,  and  the  occurrence  of  complications,  and  as  death  occurs 
from  these  complications  we  can  never  tell  with  any  certainty  those  cases 
which  are  likely  to  develop  them. 

Subjects  of  impaired  nutrition,  those  who  are  enfeebled  by  excessive 
mental  or  physical  fatigue,  especially  ill-nourished  young  girls  who  are 
poorly  fed,  are  at  hard  labor  and,  perhaps,  exposed  to  cold  and  damp,  are 
particularly  liable  to  the  development  of  complications  and  to  protraction 
of  the  disease.  The  risk  of  complicating  lesions  is  greater  the  greater 
the  intensity  of  the  joint  inflammation.  The  probability  of  cardiac  in- 
volvement is  much  greater  in  the  young,  it  seldom  occurring  after  the  age 
of  forty  years.  The  risk  of  inflammation  of  the  heart  arising  diminishes 
rapidly  after  the  fourth  to  the  sixth  days  of  the  attack.  While  the  fre- 
quency of  cardiac  complication  is  so  great  in  the  young,  their  general 
symptoms  are  often  of  but  slight  intensity.  Hyperpyrexia  is  a  grave 
condition,  prostration  rapidly  supervening,  with  feeble  pulse,  delirium 
or  coma. 

Treatment. — Much  attention  must  be  bestowed  upon  the  general 
care  of  the  patient.  In  ordinary  practice  this  is  much  neglected.  It  is 
particularly  important  that  it  should  be  instituted  at  the  earliest  hour 
possible,  that  the  danger  of  serious  complications,  the  most  important  of 
which  usually  develop  during  the  early  days  of  the  attack,  may  be 
diminished.  Perfect  rest  in  bed  is  essential.  A  quiet,  well-venti- 
lated room  should  be  selected,  but  one  which  is  free  from  draughts  of 
air  and  in  which  a  proper  temperature  can  be  preserved.  The  bed  should 
be  firm  and  narrow  for  convenience  in  turning  and  lifting  the  patient. 
Blankets  only  should  be  employed  for  bed-clothing,  and  these  should  not 
be  burdensome  by  reason  of  their  weight.  They  should  be  changed  at 
suitable  intervals.  Whether  involved  in  the  inflammation  or  not  the 
knees,  ankles,  feet,  elbows  and  hands  shoi!Lld  be  washed  with  warm 
water  and  soap  and  enveloped  in  layers  of  absorbent  cotton  which  are 
to  be  held  in  position  by  flannel  bandages.  This  application  should  be 
changed  every  two  or  three  days  and  the  surface  cleansed  with  warm 
water  and  soap.  This  step  should  be  carefully  performed  in  order  to  avoid 
chill.  If  skilfully  employed  this  method  is  at  least  as  successful  as  that  by 
means  of  silicate  of  soda  or  plaster  of  Paris  bandages,  and  very  much 
more  agreeable  to  the  patient.  The  sick  person's  gown  should  also  be  of 
flannel  and  open  upon  the  arms  as  well  as  down  the  front.  The  entire 
surface  of  the  body  should  be  deftly  cleansed  at  sufl5ciently  frequent 
periods  to  keep  the  skin  in  good  condition.    There  is  no  necessity  for 
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the  rheumatic  patient  to  lie  in  filth,  as  we  so  frequently  observe.     A 
proper  urinal  and  bed-pan  are  essential.    The  painful  parts  should  be 
carefully  adjusted  upon  pillows,  the  latter  being  enveloped  in  small 
blankets,  which  should  be  changed  as  soon  as  moist.    A  good  deal  of 
care  should  be  exercised  to  soak  up  excessive  sweat  in  order  to  avoid  too 
frequent  changes  in  bed-clothing.      This  can  be  done  with  small  por- 
tions of  a  blanket,  a  number  of  which  should  be  tucked  about  the 
patient.    The  bowels  often  require  the  aid  of  some  alkaline  mineral 
water  or  of  glycerin  suppositories  or  enemas,  as  they  should  under  no 
circumstances  be  allowed  to  remain  unmoved  for  several  days.    Water 
should  be  given  freely  and  is  generally  demanded.    It  is  therapeutically 
valuable.    The  stomach  should  not  be  chilled  with  large  draughts  of 
ice-water.    Aerated  water  is  admissible.    Water  rendered  acid  by  lemon 
or  lime  juice  is  often  acceptable  and  not  objectionable.    Alcoholics  are 
not  called  for  until  there  is  marked  debility,  feeble  heart,  anaemia,  etc. 
During  the  period  of  active  inflammation  the  food  should  be  simple  in 
character  and  consist  largely  of  milk  in  some  form,  viz.,  plain,  shaken, 
mixed  with  aerated  waters,  particularly  Vichy  or  seltzer,  koumiss,  curds 
and  whey,  buttermilk,  matzoon,  cream  diluted  with  hot  water,  etc.      A 
very  little  of  some  simple  solid  food,  well  masticated,  is  rather  an 
advantage,  I  think,  cleansing  the  mouth  and  exciting  the  salivary  secre- 
tion ;  it  also  often  satisfies  the  cravings  of  the  patient.    After  the  inflam- 
matory symptoms  have  subsided  a  more  generous  diet  is  demanded,  but 
the  free  use  of  meat  had  better  be  avoided. 

Medicinal  Agents.  If  seen  in  the  early  stage  a  great  deal  may  often 
be  accomplished  by  the  employment  of  aconite.  This  is  particularly  true 
of  young  subjects  who  are  made  restless  and  excitable  by  the  pain  and 
who  appear  in  much  fear  of  the  suffering,  and  if  old  enough,  apprehen- 
sive regarding  the  result.  Aconite  often  affords  prompt  and  remarkable 
relief  even  when  given  in  exceedingly  small  doses.  Its  use  is  sometimes 
followed  by  a  gentle  moisture  without  the  acid  odor,  convalescence  dating 
from  that  time.  More  often  while  some  degree  of  relief  is  obtained  the 
disease  marches  onward  in  its  typical  course  and  another  medicine  must 
be  selected,  which  is  most  frequently  bryania^  a  remedy  which  is  better 
able  to  cope  with  the  established  lesion.  It  matters  little  whether  the 
joints  are  much  or  little  swollen,  red  or  pale,  or  whether  the  inflamma- 
tion involves  also  the  muscles  of  the  trunk,  this  remedy  relieves  if  the 
general  symptoms  for  it  are  present,  especially  aggravation  of  pains  from 
the  slightest  motion,  a  tense  rapid  pulse,  marked  thirst,  irritable  stomach, 
a  little  nausea  and  giddiness  if  the  patient  is  elevated,  constipation,  etc. 
I  think  bryonia  acts  better  when  there  is  much  periarticular  oedema. 
This  remedy  is  also  of  first  importance  for  pericarditic,  pleuritic  and 
pneumonic  complications.  Whether  it  possesses  the  same  degree  of 
influence  over  endocarditis  is  questionable,  but  this  is  more  difficult  to- 
decide.    I  find  the  first  to  the  third  decimal  dilutions  satisfactory. 
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Rhus  toxicodendron  is  a  royal  remedy  prescribed  with  great  satisfac* 
tion  if  well  understood.  It  is  most  useful  when  there  is  great  pain  and 
restlessness,  forcing  the  patient  to  move  notwithstanding  the  pain  which 
it  excites.  The  pain  is  often  of  a  general  character,  i.  e.,  involving  more 
of  the  limbs  than  the  joints.  There  may  be  much  backache.  The  joints 
are  slightly  and  sometimes  not  at  all  swollen,  although  swelling  is  not  a 
contra-indication  if  this  remedy  is  otherwise  suitable.  Rhus  is  also  called 
for  in  protracted  cases  with  a  dry,  red  tongue  and  the  development  of  the 
typhoid  state. 

Femun  photphorieum  is  as  valuable  as  aconite  in  the  early  stage  if 
there  is  an  absence  of  the  peculiar  irritability  of  the  aconite  patient.  It 
possesses  much  greater  control  over  the  fully-developed  lesioji.  I  am 
impressed  that  it  has  considerable  influence  over  the  endocarditis,, 
especially  in  young  subjects,  and  I  have  observed  admirable  results  in 
some  cases  of  a  rather  subacute  character  if  the  parts  were  exceedingly 
sensitive  to  touch  and  continuously  painful  '*  as  if  mashed." 

Pulsatilla  gives  the  best  results  when  the  swelling  has  been  unat- 
tended with  much  redness  or  pain  and  when  the  knees  are  the  parts 
especially  involved.  It  also  suits  some  cases  with  erratic  lesions,  particu- 
larly if  developed  in  girls  who  have  scanty  or  delayed  menses  and  other 
indications  for  pulsatilla.  Amelioration  from  cold  is  a  symptom  of  value 
but  is  rarely  met. 

If  the  joint  inflammation  is  persistent  in  a  single  joint  or  in  several,, 
if  the  pains  are  much  aggravated  at  night  and  the  patient  sweats  freely,, 
if  the  tongue  is  heavily  coated  and  exhibits  imprints  of  the  teeth,  or  the 
bowels  are  catarrhal,  Tnercurius  should  be  considered. 

CoUhicumy  which  has  been  so  much  employed  for  gout,  has  also  been 
used  by  homoeopath ists  for  rheumatism,  but  upon  rare  occasions  only. 
Some  eight  years  ago  I  began  the  use  of  colchicine  for  typical  acute  artic- 
ular rheumatism  with  the  result  of  discovering  that  it  is  as  nearly  a  spe- 
cific for  articular  rheumatism  as  quinine  is  for  malarial  intermittent  fever. 
A  sufficiently  large  number  of  cases  have  now  been  treated  by  me  and  a 
number  of  colleagues  to  thoroughly  demonstrate  its  value.  A  solution 
of  the  strength  of  one  grain  of  Merck's  colchicine  to  one  ounce  of  alcohol 
is  a  very  satisfactory  strength  for  dispensing  purposes.  Like  many  other 
medicines  colchicine  gives  the  most  satisfactory  result  when  given 
almost  to  the  point  of  producing  its  physiological  action,  the  indication  of 
which  is  the  development  of  some  disturbance  of  the  gastro-intestinal 
tract  (nausea,  colic,  loose  movements).  It  is  desirable  to  avoid  this  result, 
which  is  easily  done  if  the  remedy  be  discontinued  upon  the  appearance 
in  the  slightest  degree  of  symptoms  of  this  character,  and  resumed  in 
one-half  to  two-thirds  of  the  previous  dose  after  complete  disappearance 
of  the  annoying  symptoms.  If  skilfully  employed  the  pain  and  swelling 
quickly  diminish  and  the  most  active  cases  are  usually  controlled  within 
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a  few  days.  A  little  experience  with  this  remedy  is  necessary  before  one 
learns  to  administer  it  to  the  greatest  advantage.  It  is  necessary  to  con- 
tinue the  general  care  of  the  patient  and  the  medicine  for  at  least  ten 
days  or  symptoms  may  return.  This  statement  applies  equally  to  any 
method  of  treatment.  Of  the  preparation  of  colchicine  suggested  doses 
of  three  to  five  drops,  repeated  every  two  to  four  hours,  according  to  the 
age  of  the  patient,  intensity  of  the  pain,  etc.,  is  the  method  I  employ. 

The  use  of  these  remedies  in  association  with  proper  general  care 
proves  sufficiently  satisfactory  to  enable  us  to  dispense  with  the  use  of 
morphia^  phenacetin  and  other  drugs  for  the  control  of  pain,  although 
in  refractory  cases  we  may  sometimes  be  glad  to  avail  ourselves  of 
their  aid  for  a  short  time.  The  action  of  colchicine,  in  particular,  is  so 
prompt  and  effective  as  often  to  suggest  that  an  opiate  has  been  given, 
were  one  unacquainted  with  the  remedy  employed. 

Of  medicines  less  frequently  prescribed  arnica,  belladonna^  caulo- 
phyUum,  dmicifuga,  chamomilla,  cinchona,  ledum,  nux  vomica,  phytoUuxa, 
sanguinaria  and  mlphur  are  most  prominent. 

Otmidfuga  and  phytolacea  are  indicated  by  involvement  of  the  mus- 
cles of  the  trunk.  The  former  is  suited  to  rheumatic  attacks  com- 
plicated by  chorea.  There  is  little  fever.  The  pains  are  shifting. 
CaviophyUum  when  the  small  joints  are  attacked.  Arnica  if  the  parts 
feel  bruised,  are  very  sensitive  to  touch  and  redness  is  slight  or  absent 
Bellculonna  for  rosy,  red,  puffy  swelling,  with  throbbing  pains  and  gen- 
eral belladonna  symptoms.  Cinchona  when  the  attack  follows  upon 
heemorrhages  (metrorrhagia)  or  conditions  which  have  debilitated,  the 
patient  rapidly.  There  is  sensitiveness  to  light  touch.  Ledum  for  some 
persistent  attacks  involving  the  lower  extremities  especially.  There  is 
little  swelling,  no  redness.  Sulphur  is  valuable  at  some  period  of  most 
chronic  cases,  especially  if  there  are  symptoms  of  portal  congestion.  A 
large  number  of  its  well-known  general  symptoms  are  attendant  upon 
chronic  rheumatism. 

Salicylic  add  and  salicylate  of  sodium  are  extensively  employed.  The 
former  was  introduced  in  1875.  The  latter  is  used  largely  on  ac- 
count of  its  greater  solubility.  These  remedies  have  unquestionably 
worked  a  revolution  in  the  treatment  of  acute  rheumatism  as  conducted 
by  the  old  school,  and  aside  from  heart  depression  and  some  cases  of 
delirium  which  have  been  attributed  to  their  excesssive  use,  have  pro- 
duced no  unpleasant  symptoms.  Pain  is  very  rapidly  diminished,  and 
with  proper  precautions,  the  improvement  gained  is  held  and  the  patient 
makes  a  rapid  recovery.  I  am  satisfied,  however,  that  better  results  are 
obtained  by  means  of  the  treatment  previously  sketched.  Colchicine 
has  proven  more  effective  in  my  hands  than  the  salicylates ;  the  dose  is 
exceedingly  small,  and  with  a  little  experience  one  can  invariably  avoid 
the  production  of  any  unpleasant  symptoms. 
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Endocarditis,  pericarditis,  pneumonia  and  other  complications  of 
rheumatism  do  not  often  require  special  treatment,  as  those  remedies  and 
general  measures  which  best  control  the  rheumatism  prove  most  efficient 
for  its  complications.  Indications  for  the  special  treatment  of  these  affec- 
tions will  be  found  in  the  several  articles  devoted  to  their  consideration. 

SUBAOUTE  RHEUMATISM. 
This  term,  as  employed  by  different  authors,  embraces  a  variety  of 
Atypical  cases,  some  of  which  are  protracted,  but  all  are  characterized  by 
an  absence  of  acute  development  of  the  local  or  general  symptoms.  The 
term  should  be  abolished,  as  in  its  present  use  it  leads  to  confusion. 
These  cases  are,  in  general,  of  mild  onset,  the  number  of  joints  attacked 
may  be  few — often  but  a  single  one.  The  suffering  is  moderate  and  the 
^sweating  slight.  The  inflammation  exhibits  the  characteristic  tendency 
to  shift  from  one  point  to  another,  and  the  heart  is  attacked  in  a  smaller 
number  of  cases  than  in  the  acute  variety.  The  temperature  is  but 
slightly  elevated,  the  urinary  changes  are  not  pronounced,  the  patient's 
sufferings  are  not  intense,  and  in  mild  cases  recovery  takes  place  within 
a  week,  while  in  others  this  rheumatism  of  slight  intensity  is  protracted 
for  many  weeks  by  the  successive  involvement  of  different  joints,  some 
being  repeatedly  attacked.  It  is  to  this  group  of  protracted  cases  of 
slight  intensity  that  I  would  limit  the  term  subacute.  The  consequences 
are  of  the  same  nature  as  those  following  upon  acute  rheumatism,  but 
less  frequently  developed.  Subacute  rheumatism  is  more  common  in 
persons  who  have  had  repeated  attacks  of  the  acute  variety,  it  is  there- 
fore more  frequent  in  those  who  have  passed  early  life. 

OHBONIO  ABTIOULAB  RHEUMATISM. 

This  term  is  applied  to  rheumatic  inflammation  of  the  joints  which 
develops  slowly  and  is  very  persistent.  Undoubtedly  many  affections  of 
this  general  character  for  which  the  rheumatic  element  is  not  responsible 
are  included  under  this  head. 

Etiology. — ^True  chronic  rheumatism  is  the  same  in  nature  as  the 
more  acute  form ;  the  susceptibility  to  this  disease  on  the  part  of  the 
patient  not  being  sufficient  to  lead  to  the  development  of  a  high  degree 
of  inflammation.  This  is  in  part  due  to  the  late  period  of  life  in  which 
it  usually  develops,  i.  e.  after  forty  years  of  age.  It  may  be  a  sequence 
of  the  acute  or  subacute  forms,  which  is  the  origin  of  most  cases  occur- 
ring in  young  persons.  As  in  the  acute  form,  heredity,  occupation, 
residence,  cold  and  damp  exercise  a  decided  influence.  It  may  follow 
upon  gonorrhoea.     Women  are  more  often  attacked. 

Morbid  Anatomy. — The  changes  are  variable  even  in  cases  of  long 
standing.  They  are  often  slight.  In  others,  contractions  of  tendons  and 
aponeuroses  with  deformity  of  the  joint  and  considerable  immobility  may 
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result.  There  may  be  thickening  of  the  synovial  membranes  and  fimbria 
and  adhesions  within  the  joint  cavity.  The  periarticular  structures  may 
be  oedematous,  but  particularly  during  subacute  aggravations.  Degener- 
ative alterations  in  the  cartilages  may  take  place,  but  these  grave 
structural  changes  are  not  as  frequent  as  in  rheumatoid  arthritis. 
Jaccoud  described  a  peculiar  deflection  of  the  fingers  to  the  ulnar  side 
with  alternate  flexion  and  extension  of  the  successive  phalanges  of 
the  fingers.  The  amount  of  fluid  in  the  joint  is  small.  There  is  often 
little  or  no  external  appearance  of  a  joint  lesion. 

Symptoms. — Pain  is  the  most  important  symptom  and  is  excited 
by  movement  or  pressure.  The  amount  of  spontaneous  pain  is  not 
usually  great.  The  joints  are  often  swollen  and  there  may  be  some  red* 
ness.  The  joints  most  frequently  affected  are  the  same  as  in  the  acute 
form.  The  small  joints  of  the  hands  and  feet  are  less  frequently  attacked. 
There  is  often  creaking  of  the  affected  articulations  and  a  good  deal  of 
stiffness,  which  may  increase  to  immobility. 

The  general  symptoms  are  not  prominent.  There  is  no  fever,  and 
complications  especially  those  affecting  the  heart  are  rare.  Exacerba- 
tions may  be  excited  by  a  variety  of  causes,  especially  cold  and  over- 
exercise,  and  with  these  there  may  be  some  rise  in  temperature. 

The  disease  is  indefinitely  prolonged,  often  for  many  months  or 
years. 

ComplicationB  are  few,  chronic  endocarditis  being  the  most  serious. 
The  consequences  are  deformity  and  ankylosis  of  joints,  and  muscular 
atrophy,  which  sometimes  appears  in  excess  of  what  can  be  accounted 
for  by  the  disease. 

Diagnosis. — A  consideration  of  the  history,  both  family  and  per- 
sonal,  the  age  of  the  patient,  location  of  the  lesions,  their  shifting 
tendency,  especially  during  subacute  exacerbations,  are  all  of  importance 
in  arriving  at  a  diagnosis.  The  greatest  resemblance  is  to  rheumatoid 
arthritis,  from  which  it  may  be  impossible  to  distinguish  it  without  the 
aid  of  time. 

Prognosis. — Chronic  articular  rheumatism  is  a  very  obstinate  affec- 
tion and  ofl^n  defies  treatment,  but  if  the  patient  is  financially  able  to 
secure  the  advantage  of  rest,  climate  and  proper  treatment,  a  favorable 
result  may  be  secured  if  permanent  structural  changes  have  not  de- 
veloped. 

Treatment. — Many  cases  persist  for  the  lack  of  proper  treatment 
This  is  largely  for  the  reason  that  the  patient  is  able  to  keep  about  most 
or  all  of  the  time,  and  constantly  hopes  to  be  better  without  loss  of  time 
from  business,  or  the  trouble  or  expense  of  thorough  treatment  The 
character  of  the  diet  is  of  importance.  It  should  be  most  nutritious  and 
sufficiently  easy  of  digestion  to  permit  the  use  of  large  quantities.  Most 
patients  bear  this  well  and  improve.     Nutritional  disturbances  should  be 
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•carefully  considered.  If  lithflemia  exists,  it  may  be  necessary  to  avoid  red 
meats  or  the  free  use  of  starch  and  sugar.  The  latter  articles  are,  as  a 
rule,  objectionable  in  chronic  rheumatism.  Milk  in  any  form  may  be 
used  plentifully.  Water  should  be  taken  in  quantities  sufficient  to 
keep  the  amount  of  urine  up  to  the  physiological  standard.  Fre- 
quent warm  baths,  or  better,  a  season  at  a  thermal  spring,  such  as  Glen- 
wood,  Colorado,  is  of  great  beneiSt.  The  particular  composition  of  the 
water  is  of  less  importance  than  the  character  of  the  climate  in  which  the 
spring  is  located.  Turkish  baths,  if  judiciously  employed,  often  prove 
useful.  Dry  heat  applied  to  the  affected  joints  may  be  tried.  Massage 
accompanied  with  inunctions  of  oils,  if  skilfully  performed,  are  of  first 
importance  in  the  line  of  local  treatment.  Galvanism  of  the  affected 
joints  favors  absorption  of  exudate  and  lessens  pain.  Greneral  faradiza- 
tion stimulates  nutrition.  In  ob9tinate  cases  a  "  rest  cure  "  with  the  aid 
of  the  several  measures  enumerated  has  given  good  results.  Change  of 
climate  is  a  valuable  aid.  For  winter  a  warm  equable  region  should  be 
selected,  and  a  moderately  high  altitude,  paying  proper  regard  to  the 
rapidly  changing  diurnal  temperature,  good  results  being  often  defeated 
by  disregard  of  this  matter.  Usually  a  residence  upon  the  high  interior 
plateaus  is  preferable  to  one  near  the  seashore.  If  the  patient  must 
remain  at  home,  a  dry  bright  house  should  be  selected  with  good  sanitary 
-surroundings. 

A  much  broader  range  of  medicines  is  required  in  the  management 
of  chronic  rheumatism  than  in  the  acute  form,  due  to  the  long  duration 
of  the  disease  and  its  frequent  perpetuation  by  diathetic  conditions, 
accompanied  by  more  or  less  disorder  of  various  organs.  Those  recom- 
mended for  the  acute  form  are  useful  for  the  periods  of  subacute  aggra- 
vation, and  several  of  them  may  be  indicated  and  perform  excellent  ser- 
vice in  the  control  of  the  chronic  development,  particularly  bryonia,  rhu» 
Umcodendrony  colchicine,  ledum,  and  pulaatilla.  In  considering  the  value 
of  symptoms  as  indications  for  medicines  in  chronic  rheumatism  it  will 
be  found  that  the  general  are  of  much  more  value  than  the  local  symp- 
toms, but  it  would  require  too  much  space  to  enumerate  many  such 
groups.  Rhus  toxicodendron  should  be  first  considered  when  stiffness  is 
the  most  prominent  symptom,  when  the  joints  are  little  swollen,  the 
changes  involving  the  sheaths  of  the  tendons  and  the  aponeuroses.  The 
aggravation  from  bad  weather,  and  from  rest  and  relief  from  gradual 
motion,  are  prominent  indications.  Bryonia  may  help  if  the  joints  are 
puffy,  the  seat  of  sticking  pains  which  are  aggravated  by  motion.  Col- 
chicum,  for  cases  with  a  gouty  ancestry,  or  when  the  small  joints  are 
involved,  the  pains  are  deep-seated  and  of  a  tearing  character.  Fvi- 
9cAilla  for  subacute  or  chronic  inflammation  of  the  knees  or  ankles.  The 
joints  are  puffy,  and  there  is  an  evening  or  night  aggravation.  Women 
with  menstrual  disorders  are  most  susceptible  to  the  action  of  this  remedy. 
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Lycapodium  is  applicable  to  elderly  lithsemic  persons  with  flatalent 
dyspepsia  and  constipation,  and  nux  vomica  to  the  same  class.  With  the 
latter  there  are  complaints  of  deadness  in  the  affected  parts.  Oalearea 
carbonica  is  a  remedy  intimately  related  to  general  tissue  nutrition, 
which  performs  good  service  in  some  cases  of  chronic  rheumatism, 
especially  when  occurring  in  the  young.  There  is  nothing  of  special  note 
in  the  local  conditions.  The  subjects  are  fat,  flabby  persons  troubled 
with  local  sweats,  whose  pains  are  much  aggravated  by  weather  changes, 
and  if  the  subject  is  a  woman  there  may  be  profuse  menstruation.  Sul- 
phur is  also  prescribed  upon  general  characteristics.  Phytolacca  and  ctmi- 
dfaga  have  been  useful  for  cases  marked  with  involvement  of  the  muscles 
of  the  trunk.  Ledum  helps  some  cases  of  obstinate  rheumatism,  espe- 
cially of  the  lower  extremities.  There  may  be  a  cold  feeling  in  the  affected 
parts.  Dtdcamxira  is  sometimes  successful  in  the  control  of  rheumatism 
owing  to  long  exposure  to  cold  and  damp,  such  as  frequently  results 
from  certain  Jcinds  of  employment. 

If  the  patient  is  syphilitic  kali  hyd.,  m^cwrius,  hepar  and  avrum 
muriaiicum  should  be  considered. 

Kali  hyd.,  kali  bichr.,  m^ezerereumf  phytolacca  are  all  recommended  for 
periosteal  rheumatism  which,  interpreted,  means  rheumatism  with  little 
swelling. 

I  have  found  ^^tuxiocum  useful  in  some  cases  occurring  in  persons  sub- 
ject to  tonsillitis. 

Benzoic  add  or  benzoale  of  ammonium  is  often  useful ;  the  best  indica- 
tion being  the  strong  odor  of  the  urine. 

aouT. 

Defliiition. — Gout  is  a  general  disorder  of  nutrition  characterized  by 
an  excessive  amount  of  uric  acid  in  the  system,  the  influence  of  which  is 
manifested  in  (1) ''  regular  gout "  and  arthritis,  especially  of  the  smaller 
joints  (great  toe)  and  associated  with  a  deposit  of  urate  of  sodium  in  the 
tissues ;  (2)  "  irregular  gout,"  represented  by  functional  disorder  or  mor- 
bid changes  in  various  tissues  and  organs ;  (3)  the  evidence  of  a  gouty 
diathesis  independently  of  known  morbid  changes. 

History. — Gout  is  an  affection  of  most  ancient  lineage.  We  are 
told  in  Holy  Writ  that,  nine  hundred  years  before  Christ,  Asa,  King  of 
Jerusalem, ''  in  the  time  of  his  old  age  he  was  diseased  in  his  feet."  Its 
great  antiquity  invests  gout  with  a  peculiar  interest,  admirable  descrip- 
tions appearing  in  the  writings  of  the  physicians  of  the  earliest  period  of 
the^Christian  era. 

The  term  gout  (gutta)  was  applied  by  Radulphus,  late  in  the  thir- 
teenth century,  and  was  based  upon  the  idea  of  a  humor  being  deposited 
in  the  affected  joint,  drop  by  drop.  Gout  has  attacked  the  great  in  the 
world's  history,  especially  in  certain  countries,  notably  England,  a  large 
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percentage  of  her  eminent  statesmen  having  suffered  either  as  the  result 
of  their  own  imprudence  in  eating  and  drinking,  or  as  the  result  of 
heredity.  Great  increase  in  any  country  is  proportioned  to  the  growth 
and  crowding  of  the  population  into  centres,  but  more  particularly  is  it 
dependent  upon  the  degree  of  luxury  enjoyed. 

IStiology. — ^The  gouty  state  is  frequently  the  result  of  hereditary 
transmission ;  in  truth,  this  affection  furnishes  one  of  the  most  remarka- 
ble examples  of  this  method  of  propagation  of  diseases,  a  fact  which  was 
fully  understood  by  the  ancient  writers.  In  at  least  one-half  of  all  cases 
the  disease  has  existed  in  the  parents  or  grandparents.  Transmission 
from  the  male  side  is  thought  to  be  more  frequent.  Hutchinson  in  par- 
ticular has  called  attention  to  the  influence  of  age  upon  the  ability  to 
transmit  the  disease.  The  increasing  intensity  of  the  diathesis  with 
advancing  generations  results  in  more  typical  forms  of  gout  in  the  younger 
children  of  such  parents,  while  those  born  in  earlier  life  often  manifest 
little  tendency  to  the  disease  or  escape  it  altogether.  In  this  respect  gout 
is  the  antithesis  of  syphilis.  The  transmitted  tendency  may  be  so  strong 
that  gouty  developments  appear  even  in  early  life  and  notwithstanding 
correct  dietetic  and  general  habits,  but  most  children  follow  in  the  foot- 
steps of  their  parents  and  indulge  in  habits  of  life  which  favor  its 
development. 

Age.  While  distinctively  a  disease  of  adult  life,  few  cases  appearing 
before  twenty-five  or  thirty  years  of  age,  some  develop  even  in  young 
children.  It  is  claimed  that  gout  has  occurred  in  nursing  infemts.  As 
we  have  already  observed,  there  is  a  direct  relationship  between  the 
frequency  and  intensity  of  the  disease  and  the  age  of  the  patient. 
According  to  the  statistics  of  P&tissier  in  hereditary  gout,  the  first  attack 
occurs  most  often  in  the  thirty-fourth  year,  while  in  the  acquired  form 
it  is  delayed  to  the  thirty-eighth  year.  Few  cases  develop  after  the 
sixty-fifth  year.  Many  of  these  late  developments  of  the  disease  are  the 
result  of  a  cessation  of  active  life,  but  with  little  diminution  in  the 
amount  of  food  and  drink  taken. 

Sex.  Women  are  much  less  frequently  attacked  than  men.  Of  580 
cases  collected  by  Durand-Fardel  and  Pfiltissier  only  20  were  women, 
l^hey  are  more  frequently  affected  about  the  time  of  puberty  and  after 
the  climaxis.  Other  forms  of  gouty  development  than  the  articular 
occur  quite  frequently  in  women  during  their  menstrual  life,  and  as  they 
often  develop  during  menstruation,  and  articular  involvement  seems  to 
be  in  no  way  related  to  menstrual  epochs,  it  seems  reasonable  to  suppose 
that  as  many  other  developments  in  gouty  women  after  cessation  of 
the  menses  are  due  to  age  or  condition  attendant  upon  the  same,  viz.,  a 
greater  degree  of  quiet  without  any  reduction  in  the  luxuries  of  the 
table. 

DUt    Gout  may  be  originated  or  the  predisposed  may  suffer  prema- 
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turely  as  the  result  of  the  kind  and  quality  of  food  and  drink  taken  espe- 
cially if  associated  with  insufBcient  exercise  and  time  spent  in  the  open 
air.  These  several  exciting  causes  of  gout  are  operative  in  various  com- 
binations in  different  cases.  Excessive  eating  is  probably  more  influen- 
tial than  any  particular  form  of  food,  although  of  the  decided  influence 
of  richly  nitrogenous  food  stuffs,  especially  meat,  there  can  be  no  doubt. 
Of  this  class  beef  is  most  pernicious.  Undue  consumption  of  sugar  and 
starch  is  also  thought  to  possess  an  unfavorable  influence.  Careful  study, 
in  many  cases,  of  the  terminal  products  and  of  the  symptoms  in  connec- 
tion with  the  food  taken,  has  convinced  me  that  the  most  pernicious  diet 
is  not  the  same  in  all  cases.  The  influence  of  alcoholics  especially  in  the 
production  of  acute  attacks  is  a  very  frequent  observation.  Some  have 
attempted  to  belittle  their  influence,  but  the  reasoning  cannot  be  accepted. 
The  alcohol  which  these  substances  contain  is  less  important  than  other 
elements,  such  as  sugar,  dextrin,  etc.  In  wine-producing  countries  ex- 
cesses by  the  poor  laborers  result  only  in  alcoholism,  indicating  the 
importance  of  overeating  and  want  of  exercise  as  factors  in  the  produc- 
tion of  gout.  The  most  objectionable  of  the  various  alcoholic  drinks  are 
rich  wines  such  as  port  and  sherry,  also  lighter  wines  such  as  champagne, 
burgundy  and  marsalla.  Malt  liquors  are  almost  equally  prejudicial. 
Porter  is  particularly  so.  Spirits  possess  the  least  influence.  In  Scotland 
and  Ireland  and  other  countries  where  whiskey  is  the  prevailing  drink 
gout  is  unknown,  although  in  these  countries  there  is  less  of  overfeeding 
and  more  of  active  life  in  the  open  air. 

Indolent  habits  involve  a  life  of  luxury  within  doors,  consequently 
insufBcient  exercise,  insufficient  oxygen,  with  usually  an  excess  of  animal 
food.  As  a  result,  oxidation  is  impaired  with  an  accumulation  of  nitrog- 
enous jNToducts  in  the  form  especially  of  uric  acid  which  is  not  readily 
eliminated  by  the  natural  route — ^the  kidneys — and  gout  is  the  result. 
Many  men  avoid  gouty  manifestations  as  long  as  they  lead  active  lives 
in  the  open  air,  but  when  this  ceases,  as  the  result  of  age,  injury  or  illness, 
the  enemy  is  quickly  upon  them. 

Menial  and  Emotiorud  Cavsea.  Excessive  mental  exercise  if  asso- 
ciated with  other  predisposing  factors  possesses  a  decided  influence,  and 
the  same  may  be  stated  of  emotional  disturbances,  such  as  protracted 
grief,  disappointment,  sexual  excesses  which  waste  a  large  amount  of 
nerve  force,  with  consequent  impairment  of  the  nutritive  powers  and 
excretion. 

Gout  does  not  appear  to  affect  with  particular  frequency  persons  of 
any  especial  temperament  or  general  character,  the  thin,  corpulent,  nerv- 
ous and  phlegmatic  appearing  to  be  about  equally  affected. 

Occupation  and  Social  Position,  According  to  English  authors 
gout  is  no  longer  peculiar  to  the  aristocrat,  but  is  quite  common  among 
the  well-to-do,  and  even  among  butlers,  coachmen,  etc.,  who  are  well  fed 
and  do  not  have  sufficient  exercise  in  the  open  air. 
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Many  cases  of  gout  are  dependent  upon  the  action  of  certain 
poisons,  especially  lead.  The  observation  of  Garrod  that  a  large  per- 
centage of  gouty  individuals  are,  by  reason  of  their  occupations,  exposed 
to  the  action  of  lead  has  been  often  repeated  and  the  influence  of  this 
agent  confirmed  by  its  internal  admiifistration. 

Development  of  Articular  Orises.  It  is  during  the  changing  tempera- 
ture of  spring  and  fall  that  outbreaks  of  gout  are  most  likely  to  occur. 
In  those  strongly  predisposed,  a  single  heavy  meal  or  glass  of  wine  may 
prove  sufficient  to  provoke  an  attack.  More  frequently  it  follows  upon 
a  period  of  unusual  freedom  in  diet  Anything  which  disturbs  the 
normal  balance  of  nutrition  may  prove  the  exciting  cause  of  active 
symptoms.  We  may,  therefore,  enumerate  disorders  of  any  of  the  organs, 
especially  those  of  the  digestive  system,  constipation,  suppressed  perspira- 
tion, exposure  to  cold,  overwork,  mental  or  physical  anxiety  or  grief, 
sexual  indulgence,  traumatism,  or  acute  illness.  Involvement  of  a  joint 
undoubtedly  predisposes  to  future  attacks. 

Gout  is  a  widely  distributed  affection,  being  especially  common  in 
those  countries  possessing  the  highest  degree  of  civilization  and  culture, 
notably  England  and  Germany.  For  obvious  reasons  also,  it  is  most 
frequent  in  large  centres  of  population.  It  is  less  prominent  in  either 
very  warm  or  very  cold  climates  for  the  especial  reason  that  the  inhabi- 
tants of  such  countries  are  too  poor  to  live  in  luxury. 

Pathology. — The  pathology  of  gout  is  not  yet  established  upon  a 
substantial  basis.  Theories  of  greater  and  greater  intricacy  appear 
during  each  decade.  Its  association  with  an  excess  of  uric  acid  in  the 
blood  and  tissues  seems  established.  Beyond  this  point  there  is  much 
divergence  of  opinion.  Most  authorities  regard  the  disease  as  of  a  gen- 
eral character  and  dependent  upon  a  diathesis  which  they  call  "  arthrit- 
ic,*' which  diathesis  may  under  the  moulding  influence  of  various 
<»LUses  develop  gout,  rheumatism  and  probably  other  forms  of  disease. 
Some  regard  gout  as  ^dependent  upon  lithsemia,  which  term  was  applied 
by  Murchison  to  an  excess  of  uric  acid  in  the  blood.  A  very  small 
quantity  of  this  acid  is  always  found  in  this  fluid.  The  exact  form  in 
which  the  excess  exists  is  not  known ;  most  of  it  is  in  combination  with 
sodium,  but  whether  as  a  quadriurate  or  a  biurate  is  undetermined. 
The  former  is  freely  soluble  in  the  serum  of  blood,  the  latter  feebly  so, 
and,  according  to  Sir  William  Roberts,  readily  crystallizes  out  of  that 
fluid.  This  observer  has  proposed  the  word  uratosis  to  express  such 
precipitation  of  crystalline  urates  in  the  fluids  and  solids  of  the  body, 
the  slightest  degree  of  which  is  abnormal.  He  believes  that  such  crys- 
tallization may  take  place  not  only  in  the  form  of  masses,  but  as  iso- 
lated crystals  which  may  circulate  in  the  blood,  becoming  sources  of 
irritation  to  various  organs  and  tissues,  and  thus  exciting  thrombosis, 
visceral  neuroses  and  many  of  the  obscure  features  of  the  disease.  He 
does  not  believe  the  saturnine  uratosis  to  be  the  same  as  gouty  uratosis. 
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The  causes  of  uric  acid  accumulation,  which  we  have  seen  to  be  the- 
essential  feature  of  gout,  have  been  extensively  investigated,  but  only 
partially  solved.  It  is  generally  accepted  that  there  is  an  increased  pro- 
duction which  is  strongly  suggested  by  the  nature  of  the  causes  of  the 
disease.  That  it  is  imperfectly  excreted  is  quite  as  generally  accepted. 
Imperfect  elimination  has  been  ascribed  to  various  causes,  but  especially 
to  a  diminished  alkalinity  of  the  blood.  This  has  been  suggested  by 
numerous  observers,  but  recently  championed  by  Haig,  who  attributes- 
all  of  the  phenomena  of  gout  to  the  irritant  action  of  retained  uric  acid. 
He  thinks  that  this  substance  tends  to  accumulate  in  the  liver,  spleen 
and  fibrous  tissues,  particularly  those  associated  with  the  smaller  joints,, 
for  the  reason  that  these  parts  are  acid,  or  at  least  relatively  less  alkaline 
than  the  blood  and  other  tissues.  Imperfect  conversion  of  uric  acid  into 
less  irritating  products,  or  those  more  readily  eliminated,  is  another 
view  entertained,  but  with  as  yet  little  of  support  in  fact.  Duckworth 
believes  that  there  is  a  gouty  neurosis,  and  relates  gout  to  a  functional 
disorder  of  the  nervous  system,  probably  involving  a  portion  of  the- 
meduUa. 

The  tissue  changes  of  gout  are  widespread,  involving  the  joints,  cir- 
culatory apparatus,  kidneys,  digestive  organs,  nervous  system,  subcuta- 
neous tissues,  etc. 

The  typical  feature  is  an  inflammatory  affection  involving  certain 
joints  and  attended  with  the  deposit  of  urate  of  sodium  in  the  affected 
tissues.  The  active  inflammatory  attacks  cannot  be  ascribed  to  such 
deposit,  as  they  are  found  in  joints  which  have  not  manifested  changes 
of  this  character.  Joints  which  have  been  repeatedly  inflamed  present 
the  greatest  amount  of  uratic  infiltration.  The  cartilage  over  the  ends  of 
the  bones  is  probably  earliest  attacked,  appearing  first  as  a  simple  opacity,, 
which  increases  until  the  entire  structure  is  involved,  when  the  accumu- 
lation commences  upon  the  surface,  which  becomes  incrusted  with  a. 
substance  appearing  much  like  fine,  white,  moist  plaster  of  Paris.  The 
extent  of  this  incrustation  varies  from  a  few  spots  to  a  complete  involve- 
ment of  the  interior  of  the  joints,  including  the  ligaments  and  much  of 
the  synovial  membrane,  the  edges  of  which  are  protected  by  reason  of 
their  vascularity,  the  periosteum  is  involved,  and  some  believe  even  the 
bone  itself,  although  this  is  denied.  With  the  progress  of  the  disease  the 
recurrent  inflammation  of  the  joint  is  less  intense,  but  the  deposit 
increases,  to  the  formation  ultimately  of  masses  of  considerable  size. 
The  tissues  more  external  to  the  joint,  viz.,  ligaments,  tendons,  etc.,  are 
gradually  implicated,  resulting  in  a  steadily  increasing  enlargement,, 
immobility  and  distortion  of  the  joint.  The  masses  of  the  sodium  salt 
which  form  in  connection  with  .the  joints  and  in  other  locations  are 
called  tophi.  These  excite  irritation  of  the  overlying  tissues,  with 
ulceration,  destruction  or  gangrene  in  aggravated  cases.  Suppuration 
within  the  joint  is  unusual. 
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It  is  the  small  joints  which  are  usually  invaded,  particularly  the 
metatarso-phalangeal  articulation  of  the  great  toe.  The  ankles  and 
knees  are  occasionally  attacked,  rarely  the  hip ;  also  the  wrists  and 
elbows,  rarely  the  shoulder  joint.  In  the  small  joints  of  the  hands  are 
witnessed  the  most  remarkable  development  of  chalk  stones  or  tophi,  the 
soft  parts  being  often  destroyed.  In  large  and  small  joints  the  secretion 
may  be  transformed  into  a  pasty  or  putty-like  mass  consisting  of  partially 
crystalline  urates  which  may  be  discharged  through  sinuses.  Secondary 
inflammation  may  result  in  ankylosis  without  much  deformity.  Tophi 
and  diffuse  infiltration  of  tissues  also  occur  in  many  tissues  and  organs. 
Very  interesting  are  those  of  subcutaneous  origin,  which  may  vary  from 
barely  appreciable  granulations  to  those  as  large  as  a  pea  or  a  small  nut. 
They  may  be  found  over  the  surface  of  the  body  generally  and  be  dis- 
charged by  an  ulcerative  process,  but  are  most  frequently  observed  in  the 
tissues  of  the  ear,  also  in  the  eyelids,  alee  of  the  nose,  tendons,  bursse, 
muscle  sheaths  or  muscular  tissues,  aponeurosis,  in  the  tissues  of  the 
larynx,  sclerotic  coat  of  the  eye,  in  the  meninges  of  both  the  brain  and 
cord,  in  the  kidneys,  cardio-vascular  structures,  and  digestive  organs. 

The  kidneys  are  more  frequently  involved  than  any  other  of  the 
internal  organs,  the  morbid  changes  beginning  at  an  early  date.  The 
alterations  are  those  of  interstitial  nephritis  plus  the  deposit  of  sodium 
urate  or  uric  acid.  The  urate  is  first  deposited  in  the  tubules,  gradually 
involving  the  basement  membrane  and  finally  appearing  in  the  connect- 
ive tissue  between  the  urinary  tubules.  It  appears  as  whitish  lines  of 
deposit.  Uric  acid  exists  as  calculi  in  the  pelvis  of  the  kidney  or  in  the 
renal  parenchyma,  or  as  crystals  in  the  tubules.  It  often  excites  a  coex- 
isting catarrh. 

The  circulatory  system  may  be  involved  in  all  its  portions,  the  essen- 
tial feature  in  these  alterations  being  arterio-sclerosis.  The  heart  hyper- 
trophies, especially  the  left  ventricle.  Valvular  changes  may  take  place, 
with  subsequent  degeneration  of  the  myocardium  and  dilatation  of  the 
heart.  Uratic  deposits  may  take  place  within  the  valves,  but  this  is 
uncommon,  probably  on  account  of  the  high  degree  of  vascularity  of 
these  tissues.  The  general  atheroma  so  often  observed  leads  to  imperfect 
interchange  between  the  blood  and  the  tissues,  witll  resulting  impair- 
ment of  nutrition,  serious  consequences  developing  most  prominently  in 
the  heart  and  in  the  brain,  favoring  dilatation  of  the  former  and  hsemor- 
rhage  in  the  latter,  or  cerebral  degeneration  independent  of  haemorrhage. 
Varicose  veins  and  hsemorrhoids  result  from  alterations  in  the  walls  of 
the  veins,  and  haemorrhages  and  bloody  effusions  from  degeneration  of 
the  capillary  vessels.  The  stomach  and  intestines  are  often  catarrhal, 
which  is  largely  the  result  of  excessive  eating  and  drinking.  The  liver 
is  frequently  in  a  state  of  fatty  degeneration,  and  cirrhosis  has  often  been 
observed.  The  lungs  constitute  a  point  of  attack.    Bronchitis  is  common 
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and  emphysema  frequently  develops  in  those  past  middle  life.  Uratic 
deposits  take  place  in  the  meninges  occasionally  and  may,  by  reason  of 
pressure,  excite  neuralgia  of  an  obstinate  character,  indeed  such  deposits 
may  cause  neuralgia  in  any  portion  of  the  body  through  the  medium  of 
the  peripheral  neuritis  which  is  set  up. 

The  most  important  blood  alteration  is  the  presence  of  uric  acid, 
which  at  first  may  be  detected  only  during  acute  exacerbations,  but  with 
full  development  of  the  disease  it  becomes  a  constant  and  prominent  ele- 
ment in  this  fluid.  There  are  cases  of  typical  gouty  lesions,  however,  in 
which  this  substance  cannot  be  detected  in  the  blood,  also  instances  of 
its  presence  in  quantity  independent  of  gouty  lesions.  Uric  acid  cannot 
therefore  be  depended  upon  as  a  positive  diagnostic  test.  That  some- 
thing much  more  than  uric  acid  is  required  for  the  production  of  gout  is 
evidenced  by  the  large  quantity  found  in  the  blood  of  persons  suffering 
from  other  forms  of  disease  without  symptoms  suggestive  of  uricsemia. 
Lessening  of  the  red  blood-corpuscles,  deterioration  of  the  serum,  and  a 
gradual  reduction  in  the  alkalinity  of  the  blood  due  to  the  amount  of 
acid  it  contains,  are  the  morbid  features  of  this  fluid  in  cases  of  long 
standing. 

Clinical  Course. — ^This  is  most  varied.  In  most  persons  the  first 
acute  development  consists  in  an  attack  of  inflammation  of  the  metatarso- 
phalangeal articulation  of  one  of  the  great  toes,  which  pursues  a  charac- 
teristic course  and  is  followed  by  comparative  health  until  a  second 
attack ;  succeeding  attacks  developing  at  increasingly  shorter  intervals 
and  being  attended  by  an  increasing  distortion  of  the  articulation 
(chronic  gout).  Both  joints  may  be  attacked,  or  other  of  the  small  joints 
of  the  feet  or  those  of  the  hands.  Occasionally  the  larger  articulations 
are  involved  with  ultimate  complete  or  semi-disorganization.  Such  are 
some  of  the  important  features  of  the  "  regvlarform  "  of  the  disease.  The 
**  irregular  form  "  presents  a  broad  array  of  lesions  and  symptoms  which 
vary  at  different  periods  of  life.  They  may  develop  in  persons  subject 
to  the  arthritic  form  or  in  those  who  have  not  yet  suffered  in  this  manner. 
In  persons  affected  with  both  forms  a  tendency  is  often  noticed  to  alternate 
development,  i,  e.,  when  one  group  of  symptoms  is  improved  the  other  ap- 
pears to  be  stimulated  to  renewed  activity  (retrocedent  gout).  Irregular  gout 
includes  inflammatory  and  degenerative  changes  and  functional  disorders, 
and  may  be  acute  or  chronic  in  character.  The  great  variety  of  symp- 
toms and  lesions  and  the  various  combinations  in  individual  cases  make 
it  impossible  to  do  more  than  enumerate  some  of  them.  Of  the  inflam- 
matory lesions,  bronchitis,  gastro-intestinal  catarrh,  iritis,  conjunctivitis, 
acute  attacks  of  urethritis  or  of  inflammation  of  the  mucous  membrane 
of  the  entire  gen i to-urinary  system,  with  albuminuria  and  crystals  of 
uric  acid  or  oxalate  of  lime  in  the  urine,  peripheral  neuritis,  cirrhosis,  in- 
terstitial nephritis  with  uratic  deposits,  which  may  occur  independently 
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of  joint  lesions,  and  a  variety  of  skin  diseases,  constitute  the  most  import- 
ant members  of  this  group.  Of  degenerative  changes  those  involving 
the  heart,  bloodvessels  and  the  nervous  system  are  most  important.  Of 
functional  disorders  vertigo,  migraine,  asthma,  palpitation  of  the  heart, 
angina  pectoris,  and  muscular  pains  and  cramps  may  be  mentioned. 

Premonitory  Symptoms.  The  acute  gouty  attack  is  often  preceded 
symptoms  which  suggest  its  approach.  Such  indications  are  sometimes  by 
observed  to  appear  at  intervals  for  some  time  previous  to  the  first  out- 
break. At  this  time  the  patient  is  usually  ignorant  of  their  significance, 
but  in  subsequent  developments,  if  wise,  he  will  at  once  take  steps  to 
avert  or  control  the  coming  storm.  Their  character  is  most  variable. 
Most  prominent  are  symptoms  relating  to  the  digestive  organs,  viz.,  flat- 
ulent dyspepsia,  acidity,  constipation,  palpitation  or  distress  in  the  prae- 
cordium,  oppression  or  positive  asthmatic  attacks,  nasal  irritation  and 
disorder  of  any  of  the  nerves  of  special  sense.  There  may  be  irritability, 
melancholy,  vertigo,  migraine,  a  sense  of  exhilaration  or  lack  of  mental 
vigor,  disturbances  of  sleep,  sensory  disorders  in  the  extremities,  neuralgia, 
and  muscular  cramps  or  spasms.  The  urine  is  often  diminished  and 
deposits  urates  freely  or  crystals  of  uric  acid  or  of  oxalate  of  lime. 
There  may  be  albumin,  pus  cells,  epithelium  and  other  evidences  of  trans- 
ient catarrh  of  the  urinary  tract.  Vesical  hemorrhage  is  not  rare. 
These  pfemonitory  symptoms  are  s6  numerous  and  varied  in  their  char- 
acter that  it  can  be  safely  stated  that  almost  any  functional  disorder,  and 
many  inflammatory  ones,  may  be  precursors  of  acute  arthritic  gout. 

Local  Symptoms.  The  arthritic  attack  is  usually  developed  during 
the  night,  generally  after  midnight.  Pain  is  the  first  symptom  and  in 
most  instances  is  referred  to  the  metatarso-phalangeal  articulation  of  one 
of  the  great  toes.  Rarely  are  both  of  these  articulations  affected,  and  still 
less  frequently  other  of  the  small  joints  pr  some  of  the  larger  ones.  The 
pain  is  excruciating,  continues  for  some  hours,  when  it  abates  and  the 
sufferer  may  be  able  to  sleep  again.  The  pain  is  described  as  throbbing, 
tearing,  mashing,  burning,  aching,  etc.  Sensitiveness  to  touch  and  even 
to  the  weight  of  the  lightest  covering,  or  to  jarring,  even  of  the  bed,  is 
bitterly  complained  of.  The  skin  is  reddened,  often  rosy  or  livid,  hot  and 
shiny.  The  swelling  is  often  stated  to  bring  relief,  which  is  supported 
by  the  fact  that  with  relief  comes  sleep,  and  upon  awaking  the  following 
morning  or  forenoon  the  part  is  much  enlarged.  The  swelling  is  due  to 
oedema  of  the  periarticular  structures  as  well  as  to  effusion  into  the  joint 
and  involves  a  considerable  portion  of  the  foot  as  well  as  the  affected 
joint.  The  oedematous  character  of  the  swelling  is  indicated  by  distinct 
pitting  upon  pressure.  During  the  day  there  is  usually  considerable 
relief  followed  by  an  increase  of  the  pain  during  the  evening,  with  relief 
again  towards  the  following  morning. 

The  GENERAL  SYMPTOMS  are  pronounced.    Fever  is  marked  and  pro- 
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portioned  to  the  activity  of  the  local  inflammation.  The  temperature 
usually  rises  to  101°  or  102°  P.,  but  the  elevation  is  of  short  duration. 
Rigors  are  the  exception.  The  appetite  disappears,  the  tongue  is  furred 
and  flabby,  the  bowels  are  constipated,  the  head  aches,  the  face  is  pale^ 
with  sometimes  a  flush  over  the  malar  bones.  Many  patients  are  ill- 
tempered  and  may  be  slightly  delirious  at  night.  There  may  be  cough^ 
well-marked  bronchitis,  or  evidences  of  hypersemia  over  the  base  of  one 
or  both  lungs.  The  urine  is  diminished,  often  slightly  albuminous, 
abnormally  acid,  deposits  amorphous  urates,  and  the  total  elimination  of 
uric  acid  for  the  twenty-four  hours  is  decreased. 

With  or  without  critical  events  the  symptoms  diminish  as  early  as 
the  fourth  to  the  sixth  days  or  the  attack  may  extend  to  ten  days  or  two 
weeks,  and  in  others,  by  successive  involvement  of  different  joints,  the 
duration  may  reach  several  weeks.  With  subsidence  of  the  inflam- 
mation there  is  desquamation  of  the  epithelium  if  the  attack  has  been 
severe,  and  a  gradual  return  of  the  part  to  its  normal  appearance,  although 
some  change  may  remain  even  after  a  single  attack,  if  it  be  severe  or 
protracted.    The  toe-nail  is  sometimes  thrown  off. 

Sequences  of  Attacks.  After  recovery  from  the  acute  symptoms  it  is 
not  unusual  for  the  patient  to  express  himself  as  feeling  much  improved 
in  comparison  with  his  condition  prior  to  the  arthritis,  perhaps  as  feeling 
much  better  than  for  a  long  time.*  The  tendency  of  these  arthritic 
attacks  to  repeat  themselves  is  a  prominent  feature  of  gout.  A  recur- 
rence may  be  delayed  for  a  few  months,  or  for  one,  two,  or  three  years^ 
but  it  ultimately  occurs,  often  in  response  to  abuse  of  the  digestive  organs, 
overwork,  worry  or  other  exciting  cause.  In  most  cases  the  paroxysms 
appear  with  increasing  frequency,  involve  additional  joints  with  progres- 
sively increasing  deformity.  The  changes  which  characterize  this  stage 
of  chronicity  have  been  described  in  the  section  on  morbid  anatomy  and 
need  not  be  repeated  here. 

It  is  probable  that  these  acute  explosions  of  gout  rid  the  organism 
of  an  irritant,  the  essential  feature  of  the  process  doubtless  being  the 
destruction  and  elimination  of  uric  acid.  The  excess  of  this  substance 
in  the  blood  is  readily  demonstrated  by  the  procedure  devised  by  Garrod^ 
the  steps  of  which  are  as  follows :  Into  a  small  quantity  of  blood  serum 
(half  a  drachm),  drawn  by  blistering,  cupping,  or  by  venesection,  put 
two  or  three  drops  of  acetic  acid  and  an  equal  number  of  fine  threads. 
Cover  well  and  set  aside  for  about  thirty-six  hours,  at  an  ordinary  room 
temperature,  when  the  microscope  will  exhibit  the  threads  with  crystals 
of  uric  acid  attached.  It  has  been  observed  in  the  early  attacks  of  gout 
that  serum  derived  from  over  the  joint  in  the  course  of  the  attack  of 
acute  inflammation  does  not  contain  uric  acid,  while  that  taken  from  a 
distant  part  will  give  many  crystals.  This  has  been  explained  by  the 
higher  degree  of  oxidation  taking  place  at  the  seat  of  the  inflammatory 
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process.  After  the  establishment  of  a  chronic  state,  however,  the  inflam- 
matory reactions  grow  less  and  less  marked,  and  oxidation  less  perfectly 
performed  until  uric  acid  finally  appears  in  the  serum  taken  from  the 
neighborhood  of  the  inflamed  joint.  The  relief  which  follows  upon  the 
arthritic  crises  also  results  from  inflammation  in  other  structures,  e.  ^., 
from  acute  bronchitis,  tonsillitis,  acute  rheumatism,  or  some  forms  of  skin 
eruption.  These  inflammatory  processes  also  bring  about  increased  oxi- 
dation and  elimination. 

Complications. — ^The  various  dangers  to  which  the  subject  of  chronic 
gout  is  exposed  have  been  suggested  in  the  paragraph  relating  to  the 
morbid  changes  accompanying  the  disease.  £]special  mention  should  be 
made  of  those  resulting  from  renal  and  cardio- vascular  degeneration. 
These  frequently  coexist,  and  while  one  group  may  precede  the  other 
for  some  time,  both  organs  present  some  degree  of  degeneration  in  all 
cases  of  protracted  gout.  The  attending  symptoms  are  those  of  cardio- 
vascular sclerosis  and  of  chronic  interstitial  nephritis.  Associated  with 
these  are  usually  symptoms  dependent  upon  bronchitis,  some  form  of 
pneumonia,  uraemia,  etc. 

The  evidences  of  a  gouty  diathesia,  independent  of  the  knovm  morbid 
changes  of  this  disease,  may  be  apparent  even  in  early  life.  The  catar- 
rhal attacks  of  the  upper  respiratory  tract  as  well  as  of  the  bronchi,  and 
the  tonsillitis  to  which  young  children  are  subject,  as  well  as  urticaria, 
headaches,  and  articular  rheumatism,  are  believed  to  be  often  due  to 
inherited  gout.  With  advancing  years,  come  skin  eruptions,  acid  dys- 
pepsia, haemorrhages,  and  pruritus  ani. 

Diagnosis. — The  diagnosis  of  typical  gout  presents  no  difficulties, 
but  the  discovery  of  the  gouty  state  prior  to  such  developments,  or  the 
ability  to  characterize  intercurrent  affections  as  of  gouty  origin,  often 
requires  careful  observation  for  a  considerable  period  of  time.  The 
problems  in  diagnosis  are  therefore  associated  mainly  with  the  detection 
of  irregular  or  atypical  gout.  The  very  diverse  character  of  these 
manifestations  has  been  referred  to.  We  must  call  to  our  aid  under 
these  circumstances  the  family  and  personal  history  and  the  habits  of 
the  patient  relating  to  food,  drink,  exercise,  etc.  A  history  of  a  typical 
attack  of  gouty  arthritis  or  of  exposure  to  the  influence  of  lead,  or  of 
lithsemia  or  glycosuria,  or  the  presence  of  heart  lesions,  or  of  inter- 
stitial nephritis,  assists  greatly  in  forming  an  opinion.  Tests  for  uric 
acid  in  the  urine  are  important.  We  have  referred  to  the  value  of 
Garrod's  serum  test  during  the  course  of  the  arthritic  attack. 

Rheumatism  affecting  a  single  joint,  and  especially  a  small  joint, 
may  simulate  a  first  attack  of  gout,  but  this  is  unusual ;  and  if  the  age  of 
the  patient,  the  history,  both  family  and  personal,  the  sex,  occupation 
and  social  position  of  the  patient,  and  the  condition  of  the  urine  be 
considered,  there  is  usually  no  difficulty  in  arriving  at  a  proper  conclu- 


Digitized  by 


Google 


886  QOUT. 

sion.  There  is  an  absence  in  gout  of  the  profuse  sweating  and  high 
fever  of  rheumatism.  After  repeated  attacks  of  gout  the  diagnosis  is 
rarely  in  question. 

RheumcUoid  arthritis.  Subjects  of  this  disease  are  usually  youngish 
women  who  are  free  from  a  history  of  habits  calculated  to  develop  gout 
and  of  a  hereditary  tendency  to  that  disease.  Most  are  accustomed  to 
labor  and  not  to  good  living.  It  is  a  persistent  disease,  unlike  the 
periodically  appearing  gout.  It  also  attacks  both  small  and  large  joints 
and  progresses  successively  from  joint  to  joint.  With  full  development 
there  is  distortion  and  stiffness  with  grating  on  motion,  and  finally^ 
there  is  no  deposit  of  urates  in  the  joint  or  in  any  of  the  tissues.  The 
urine  is  free  from  evidence  of  renal  disease.  The  serum  does  not  yield 
uric  acid. 

Gonorrhceal  synovitis  occurs  in  young  persons,  is  associated  with  a 
urethral  discharge  and  is  not  attended  by  uratic  deposits,  tophi,  or  uric 
acid  in  the  serum. 

Prognosis. — After  an  acute  outbreak  of  gout,  which,  in  its  une(»n- 
plicated  form,  is  not  dangerous  to  life,  one  of  the  questions  which  is  cer- 
tain to  be  propounded  will  be  in  reference  to  the  probability  of  future 
attacks,  as  most  patients  are  fully  aware  of  the  recurring  nature  of  the 
disease.  In  rare  instances  there  may  be  one  attack  only,  but  it  must  be 
confessed  that  when  the  hereditary  tendency  is  strong,  attacks  will  be 
repeated,  even  with  an  exercise  of  proper  dietetic  and  other  precautions. 
It  follows,  therefore,  that  gout  does  not  respond  readily  to  treatment. 
Those  cases  least  likely  to  recurrence  of  acute  symptoms  are  free  from  a 
strong  hereditary  taint,  the  disease  has  developed  late  in  life,  and  is^ 
probably  the  result  of  over-eating  and  other  bad  habits  which  the  patient 
is  able  to  correct.  If  the  hereditary  tendency  is  strong  and  the 
patient  has  already  had  repeated  attacks,  and  especially  if  the  joint 
changes  have  progressed  to  the  development  of  tophi,  little  encourage- 
ment can  be  extended  that  more  than  relief  and  some  arrest  of  progress 
will  follow  the  best  directed  efforts.  The  duration  of  life  depends  largely 
upon  the  condition  of  the  heart,  arteries,  and  kidneys,  death  being  the 
result  in  most  instances  of  the  breakdown  of  these  vital  organs.  The 
probability  of  their  involvement  is  much  greater  if  there  have  been  fre- 
quent attacks  of  arthritis,  or  if  the  hereditary  taint  is  strong.  When 
gout  is  developed  early  in  life,  death  often  occurs  from  urssmia  or  cere- 
bral haemorrhage  by  middle  age.  If  the  gouty  diathesis  is  detected 
before  a  decided  outbreak  of  any  kind,  and  the  hereditary  tendency  is 
not  too  strong,  the  individual  may,  by  strict  adherence  to  proper  diet, 
exercise,  etc.,  and  prompt  treatment  of  all  symptoms,  hope  to  overcome  the 
disease  and  remain  free  from  its  manifestations ;  but  even  after  years  of 
conscientious  care  on  the  part  of  both  physician  and  patient,  uncontrolla- 
ble factors,  such  as  taking  cold,  a  period  of  overwork,  or  of  intense  wor- 
riment,  may  precipitate  a  development  of  the  disease  in  some  form. 
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Treatment. — The  tendency  of  some  clinicians  to  allow  the  attack 
of  gout  to  pursue  its  course  without  treatment,  or  with  the  aid  only  of 
medicines  for  the  control  of  pain,  is  unwise.  Every  eiSbrt  should  be 
made  to  shorten  and  lessen  the  intensity  of  th&  inflammatory  process 
and  thus  to  limit  to  the  minimum  the  morbid  changes  in  the  joint.  The 
patient  is  usually  first  seen  during  an  acute  attack  when  means  for  im- 
mediate relief  must  be  considered.  He  should  remain  in  bed  with  the 
affected  extremity  elevated  and  enveloped  in  carded  cotton  surrounded 
by  oil-silk,  which  retains  the  moisture,  developing  a  kind  of  vapor  bath 
(Garrod).  Some  advise  moist  applications  containing  morphine,  atro- 
pine, or  both ;  indeed,  a  great  variety  of  local  medication  is  advised,  the 
value  of  which  is  very  questionable.  The  bowels  should  be  moved,  if 
necessary,  by  means  of  some  saline  water,  such  as  Hunyadi  Janos  or 
Carlsbad.  If  there  is  no  contra-indication  eolchicum  should  be  adminis- 
tered, as  there  is  no  known  remedy  which  possess  a  tithe  of  its  influence 
over  the  arthritic  manifestations  of  gout.  It  is  antagonized  by  some 
homoeopathists  on  account  of  the  material  doses  which  are  required  and, 
perhaps,  for  the  reason  that  it  is  so  generally  administered  and  abused 
by  the  old  school.  Colchicum  has  also  been  spoken  lightly  of  by  some 
of  the  latter  class,  many  of  whom,  like  Trousseau,  have  thought  it  better 
to  allow  the  attack  to  pursue  its  course  uninfluenced  by  medicines ;  but 
this  is  the  history  of  every  remedy  of  value  and  of  the  treatment  of  all 
important  forms  of  disease.  The  use  of  too  large  doses  of  this  drug  and 
the  endeavor  to  subdue  all  cases  by  its  use  are  responsible  for  some  wan- 
ing of  its  popularity.  If  ten-drop  doses  of  a  good  tincture  repeated 
every  two  hours  do  not  afford  relief  it  is  wise  to  discontinue  the  medi- 
cine. One  to  three-drop  doses  often  prove  successful.  Occasionally,  in 
typical  cases  of  great-toe  gout,  with  a  heavily  coated  tongue,  nausea, 
possibly  vomiting,  colic  or  diarrhoea,  colchicum  in  the  flrst  decimal  dilu- 
tion gives  prompt  results.  Cases  with  marked  gastro-intestinal  disorder 
do  not  often  tolerate  the  larger  doses  well.  My  personal  experience  is 
much  greater  with  colchicine,  which  I  usually  give  in  the  third  decimal 
trituration,  repeating  one-grain  doses  every  one-half  to  two  hours,  as  re- 
quired. The  smallness  of  the  dose  and  its  pleasant  character  as  com- 
pared with  that  of  the  tincture  of  colchicum  strongly  commend  it.  Its 
favorable  action  is  also  fully  equal  to  that  of  colchicum. 

If  a  rather  sthenic  patient  is  beside  himself  with  the  pain,  and  is 
restless,  flushed,  etc.,  a  few  doses  of  aconite  may  be  of  service  in  the  early 
stage,  or  belladonna  if  the  pains  are  of  a  throbbing  character,  but  what- 
ever remedy  is  given  in  this  manner  it  is  generally  found  that  colchicum 
or  its  product  must  be  resorted  to  if  the  attack  is  to  be  materially 
shortened. 

Mercurius  dtdcis  had  better  be  administered  if  there  is  a  heavily 
coated,  flabby  tongue  receiving  the  imprints  of  the  teeth,  tenderness  of 
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the  epigastrium,  loss  of  appetite,  even  loathing  of  food,  constipated 
bowels,  etc.  The  first  decimal  trituration  in  grain  doses  should  be 
repeated  hourly,  ceasing  if  the  bowels  are  acted  upon.  Arnica  is  recom- 
mended by  all  author^  when  the  attack  is  precipitated  by  injury.  Such 
origin  is  unusual,  and  the  suggestion  smacks  of  theory;  notwithstanding 
this  I  cannot  condemn  its  use  for  lack  of  experience  with  it.  I  am  satis- 
fied that  hrycmia  possesses  some  power  over  the  acute  outbreaks.  Its 
general  applicability  to  the  arthritic  lesion  is  apparent.  It  is  of  equal 
value  in  internal  inflammations  of  a  gouty  character.  Stitching  pains 
aggravated  from  the  least  motion  or  from  touch,  a  furred  tongue,  tender 
epigastrium,  and  nausea  and  light  head  on  rising  in  bed,  are  important 
indications.  Drop-doses  of  the  tincture,  frequently  repeated,  are  most 
efficient.  The  tincture  of  berberis  also  has  appeared  beneficial  for  the 
arthritis,  especially  in  cases  associated  with  a  tendency  to  renal  out- 
breaks, viz.,  oxaluria,  lithuria,  attacks  of  catarrh  of  the  genito-urinary 
tract,  with  painful  urination  and  pain  along  the  line  of  one  of  the  ureters 
or  in  the  region  of  the  kidney.  Berberis  acts  favorably  upon  the  renal 
condition  as  well  as  upon  the  arthritic. 

Benzoic  add  and  bemoate  of  ammonium  when  the  urine  is  strong 
in  odor,  dark  in  color,  of  high  specific  gravity,  and  depositing  much  uric 
acid.  Benzoin  I  have  found  admirable  for  attacks  of  mild  intensity,  i.  e., 
little  redness  or  swelling,  but  tendency  to  persistence.  In  several  cases 
of  involvement  of  the  fingers  its  action  has  been  pronounced.  The  tinc- 
ture on  sugar  or  disks  is  the  best  method  of  administration.  Ouaiacum 
employed  in  the  same  manner  may  be  considered,  if  benzoin  is  not 
beneficial. 

The  treatment  of  the  patient  prior  to  the  development  of  frank  gout 
and  in  the  periods  iiitervening  between  the  acute  outbreaks,  is  most 
important,  far  more  so  than  that  of  the  acute  outbreak.  This  general  care 
and  treatment  of  the  gouty  should  extend  even  to  children  of  gouty 
parents,  which  will  have  the  result  at  least  of  retarding  and  in  some  degree 
of  lessening  the  intensity  of  the  outbreak.  The  most  important  item  is  the 
proper  regulation  of  habits  of  diet,  exercise,  etc.  A  life  of  judiciously 
active  exercise  in  the  open  air,  free  from  great  exposure,  possesses  the 
greatest  influence  over  the  development  of  the  disease  and  permits  of  a 
greater  latitude  in  diet.  Its  favorable  action  is  mainly  due  to  improved 
oxidation.  Moderate  use  of  nitrogenous  food,  taking  meat  only  once  daily, 
and  employing  but  little  of  that  which  is  red,  also  of  sweSts  and  starch, 
are  the  essential  dietetic  measures  to  be  advised.  Too  rigid  a  diet  is  not 
successful  in  all  cases.  Idiosyncrasies  must  be  considered.  Heavy 
meals  in  the  latter  part  of  the  day  are  objectionable.  It  is  better  to 
prohibit  alcoholic  liquors.  If  it  is  thought  best  to  allow  a  small  quan- 
tity, old  whiskey  well  diluted  and  taken  with  food  is  the  leaat  objection- 
able. Coffee  often  disagrees,  which  is  largely  due  to  the  quantity  taken 
and  to  the  addition  of  sugar  and  cream. 
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Nearly  all  gouty  persons,  especially  after  middle  life  is  reached,  are 
dyspeptic,  which  disorder  should  receive  thorough  attention.  An  aggra- 
vation of  the  dyspepsia  often  precedes  outbreaks  of  acute  gout,  which 
may  be  often  prevented  by  the  use  of  a  very  rigid  diet  for  a  short  time, 
and  such  medicines  as  nux  vomica^  pxUsatiUa  and  lycopodium,  all  of  which 
are  important  remedies  in  antagonizing  the  gouty  diathesis.  For  the 
various  manifestations  of  a  typical  gout  good  results  often  follow  the 
administration  of  colehicum  or  colchicine  and  other  medicines  employed 
for  the  arthritic  form  and  other  acute  developments,  but  in  the  main 
they  must  be  prescribed  for,  in  so  far  as  drugs  are  concerned,  as  if 
unconnected  with  the  gouty  diathesis.  It  must  never  be  forgotten,  how- 
ever, that  in  all  cases  the  essential  treatment  relates  to  the  diet  and 
habits  of  the  patient. 

The  association  of  headaches,  vertigo,  epilepsy,  peripheral  neuritis, 
various  affections  of  the  chest,  including  palpitation,  valvular  disease, 
arterio-sclerosis,  throat  affections,  diseases  involving  the  renal  and 
uterine  organs,  must  be  kept  in  mind,  as  it  is  often  advisable  to  test  the 
influence  of  treatment  directed  to  gout,  in  refractory  cases  of  these  and 
other  troubles. 

ApiSf  ammonium  phoa,,  cakarea  carb,,  cinchona,  eupatorium  perf.,  iodine^ 
ledum^  kali  hydr.,  lithium  carb.,  natrum  pJ^a.,  rhododendron,  rhus  toe.,«a6tna, 
staphiaagria  and  sulphur,  have  all  been  recommended  as  applicable  to  the 
arthritic  development  in  its  various  stages  and  for  the  irregular  develop- 
ments of  gout,  the  remaining  remedies  of  the  materia  medica. 

The  use  of  morphia,  acetanilid,  and  other  similar  drugs  for  the  con- 
trol of  the  pain,  is  a  common  practice,  but  must  be  seldom  nece^ry. 

After  recovery  from  the  acute  symptoms  some  benefit  may  follow 
very  gentle  massage  or  elastic  pressure  in  some  form.  Improvement 
also  follows  a  stay  at  some  one  of  the  mineral  springs.  These  must  be 
selected  according  to  the  object  to  be  attained,  and  can  only  be  intelli- 
gently prescribed  after  a  study  of  their  character  and  of  general  clinical 
experiences  gained  at  the  various  kinds  of  springs.  This  must  be 
learned  from  special  works.  In  a  general  way,  it  may  be  stated  that 
abroad,  Vichy,  Carlsbad,  Marienbad,  Baden-Baden,  Ems,  Kissingen  and 
Teplitz  may  be  considered ;  and  in  this  country,  Saratoga,  Grab  Orchard, 
Capon,  etc. 

ARTHRITIS  DEFORMANS. 

Synonyms. — Rheumatoid  arthritis;  rheumatic  gout  or  chronic 
rheumatic  arthritis ;  osteo-arthritis. 

A  chronic  disease  manifested  in  the  joints,  with  the  causes  of  which 
we  are  not  acquainted,  characterized  by  changes  involving  the  articular 
cartilages,  bones,  synovial  membrane,  and  the  peri-articular  structures, 
and  resulting  in  marked  deformity. 
67 
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History. — Arthritis  deformans  undoubtedly  prevailed  in  the  early- 
ages,  which  is  learned  not  only  from  history,  but  from  bones  un- 
earthed during  excavations  of  ancient  cities ;  of  such  evidence  we  may 
mention  those  secured  from  the  ruins  of  Pompeii  by  della  Chiagi,  also 
by  Petrie  in  his  Egyptian  explorations.  These  latter  undoubtedly  came 
down  from  the  remotest  days  of  Egypt. 

While  the  early  medical  authors  recognized  the  peculiarities  of  this 
affection  it  was  not  until  the  time  of  Sydenham  that  a  full  and  excel- 
lent account  of  the  disease  was  written,  such  a  one  appearing  in  the 
works  of  this  eminent  man.  According  to  Charcot,  Landr6  Beauvais, 
who  in  1800  presented  a  monograph  to  the  Faculty  of  Paris,  which 
considered  the  pathological  anatomy  of  this  disease,  was  the  first  ta 
recognize  arthritis  deformans  as  a  distinct  disease,  he  being  the  first 
to  describe  fully  the  changes  taking  place  in  the  bones,  cartilages  and 
other  structures  involved.  Following  this  period  numerous  excellent 
monographs  have  appeared,  written  by  a  large  number  of  observers  of 
whom  we  may  mention  Heberden,  whose  name  is  associated  with  the 
articular  nodosities,  Cruveilhier,  Key,  and  especially  Adams,  Robert 
Smith,  Charcot,  Garrod,  etc.,  as  having  done  much  to  advance  our 
knowledge. 

Etiology. — Of  etiological  influences  heredity  may  be  first  considered. 
Although  it  is  very  difficult  to  secure  satisfactory  evidence  regarding  the 
existence  of  disease  in  persons  who  are  in  many  instances  deceased,  still 
a  careful  consideration  of  such  information  as  we  possess  indicates  that 
hereditary  irtfiuences  possess  considerable  importance  in  determining  the 
developfnent  of  this  affection.  Out  of  a  series  of  500  cases  treated  by  the 
late  Dr.  Garrod  some  sort  of  a  history  of  heredity  could  be  secured  in 
more  than  one-third.  It  is  not  an  infrequent  observation  that  several 
cases  are  treated  in  one  family.  I  have  several  times  had  under  treat- 
ment two  children  of  the  same  parents ;  also  persons,  one  of  whose  par- 
ents suffered  from  arthritis  deformans,  and  under  circumstances  which 
made  it  improbable  that  both  were  alike  subjected  to  exciting  causes  of 
the  disease.  Whether  the  tubercular  diathesis  possesses  any  influence 
in  favoring  its  development  is  very  doubtful,  although  it  has  been  con- 
tended for. 

A  certain  number  of  cases  occurs  as  a  sequence  of  acute  articular 
rheumatism,  the  latter  seeming  to  merge  directly  into  arthritis  deform- 
ans, or  the  latter  develops  after  periods  of  remission  and  aggravation  of 
what  appears  to  be  rheumatism,  extending  over  a  period  of  months. 
Such  a  close  relationship  does  not  exist  between  gout  and  arthritis 
deformans. 

The  highest  degree  of  susceptibility  occurs  in  middle  life.  Few  cases 
appear  before  the  thirtieth  year,  at  least  this  is  the  usual  statement  of 
authorities.      My   own   experience   conflicts  with   this,  having  met  a 
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large  number  of  cases  developing  between  the  ages  of  twenty  and 
thirty.  I  have  had  under  my  care  three  medical  students,  each  show- 
ing the  disease  before  twenty-threp  years  of  age,  and  a  number  of  girls 
and  young  woinen  developing  the  disease  before  this  age.  Without  pos- 
sessing accurate  statistics  of  my  own  relating  to  this  point,  I  should  say 
that  the  number  of  cases  appearing  between  twenty  and  thirty  has  been 
fully  as  great  as  during  the  next  decade.  The  largest  number  of  cases 
undoubtedly  develop  between  the  ages  of  forty  and  fifty,  the  number 
quite  rapidly  diminishing  during  succeeding  years,  such  diminution 
being  more  marked  in  females  than  in  males.  In  women  the  disease  is 
especially  apt  to  occur  at  about  the  time  of  the  menopause,  and  it  is 
not  uncommon  to  find  it  associated  with  various  forms  of  pelvic  trouble. 
The  relationship  existing  between  the  two  is  uncertain,  possibly  both  are 
incident  to  the  same  diathetic  condition. 

The  susceptibility  of  women  to  the  disease  is  very  much  greater 
than  that  of  men  in  the  proportion  of  about  one  to  four,  and  their  in- 
creased liability  is  somewhat  greater,  as  we  have  seen,  during  the  fifth 
decade  of  life. 

The  relationship  of  arthritis  deformans  to  the  nervous  system  is  a 
question  of  great  interest,  but  concerning  which  we  as  yet  possess  little 
information,  except  that  the  joint  lesions  are  closely  related  to  certain 
arthropathies  developed  in  the  course  of  locomotor  ataxia,  paralysis  agi- 
tans  and  hemiplegia.  It  is  not  uncommon  for  arthritis  deformans  to 
follow  upon  periods  of  emotional  depression,  protracted  overwork,  espe- 
cially of  a  mental  kind,  and  conditions  of  impaired  vitality  from  many 
causes. 

There  is  a  general  impression  that  protracted  exposure  to  cold  and 
damp  is  an  active  factor  in  the  excitation  of  many  cases,  particularly  if 
associated  with  overwork,  unsanitary  surroundings,  etc.  But  the  influ- 
ence of  this  factor  is  not  as  great  as  supposed,  if  we  may  judge  from 
recent  statistics,  which  seem  reliable  and  which  indicate  that  a  history  of 
the  disease  developing  from  cold  cannot  be  secured  in  over  one  or  two 
per  cent.  I  have  observed  its  appearance  in  persons  who  live  or  work 
in  damp  buildings,  e.  g.,  in  cellars  or  below  the  surface  of  the  ground. 

Excessive  eating,  drinking,  and  other  habits  found  to  excite  the 
development  of  gout  possess  no  influence  in  the  production  of  arthritis 
deformans.  This  has  led,  in  this  country  at  least,  to  the  popular  appella- 
tion of  "  poor  man's  gout." 

The  influence  of  certain  infectious  diseases,  especially  influenza,  in 
developing  this  form  of  arthritis,  has  been  observed  particularly  since 
the  epidemics  of  recent  years.  An  older  observation  is  that  of  the  pro- 
duction of  arthritis  deformans  by  injury  in  the  nature  of  a  blow  or  strain, 
which  is  especially  liable  to  excite  the  mono-articular  form.  I  have 
several  times  observed  in  these  cases  a  later  involvement  of  the  corre- 
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sponding  joint,  e.  g.^  a  gentleman  riding  horseback  had  one  of  his  knees 
slightly  injured  by  the  fall  of  his  horse,  followed  by  the  characteristic 
manifestations  of  the  disease,  and  within  one  year  its  gradual  develop- 
ment in  the  other  knee.  There  had  been  entire  freedom  from  any  sus- 
picious symptoms  prior  to  the  injury. 

Pathology  and  Morbid  Anatomy, — Most  varied  opinions  are  ad- 
vanced as  to  the  essential  nature  of  arthritis  deformans.  Many  author- 
ities are  inclined  to  look  upon  it  as  due  to  some  variety  of  the  arthritic 
diathesis  and  as  closely  related  to  rheumatism,  which  it  quite  frequently 
follows,  but  the  close  clinical  relationship  which  exists  between  this  dis- 
ease and  those  arthropathies  which  develop  in  the  course  of  certain  affec- 
tions of  the  nervous  system,  have  led  others  to  regard  it  as  possessing  a 
nervous  element  in  its  pathology  and  characterized  by  a  dystrophy  of  the 
articulations,  muscular  and  other  related  tissues  (Ord  and  A.  Qarrod).  By 
such  the  lesions  within  the  joints  and  the  associated  atrophy  of  muscles 
are  looked  upon  as  results  of  the  same  morbid  process.  That  the  disease 
is  distinct  from  rheumatism  and  gout  seems  to  be  the  prevalent  opinion, 
although  Hutchinson  would  make  it  a  compound  of  gout  and  rheuma- 
tism, and  many  observers,  both  English  and  French,  regard  it  as  a  form 
of  rheumatism. 

The  joint  changes  are  quite  characteristic  and  begin  in  the  cartil- 
ages covering  the  articular  ends  of  the  bones  and  somewhat  resemble 
those  of  senility  in  kind.  Fibrillation  of  the  intercellular  substance  of 
the  cartilage,  giving  rise  to  a  soft  velvety  surface,  is  the  first  change  to 
appear.  This  is  brought  about  as  the  result  of  a  proliferation  of  the  car- 
tilage cells  throughout  the  matrix,  with  the  formation  of  capsules  about 
many  of  those  cells,  within  which  are  fashioned  secondary  capsules  which 
may  be  grouped  and  surrounded  by  envelopes,  or  be  isolated.  The 
primitive  capsules  approaching  to  the  surface  of  the  cartilage  rupture 
into  the  joint  cavity,  or  several  may  rupture  into  each  other  with  the 
formation  of  numerous  minute  tubules  in  the  cartilage,  consequently  the 
ultimate  breaking  up  of  the  cartilage  into  filaments.  Friction  now  brings 
about  rapid  disintegration  of  the  structure  which  first  disappears  near 
the  centre  of  the  articular  surface,  this  continuing  until  more  or  less  of 
the  cartilage  is  entirely  destroyed.  With  the  destruction  of  the  cartilage 
changes  take  place  in  the  articular  extremity  of  the  bone,  the  result  of 
which  is  eburnation.  Just  how  this  is  brought  about  is  not  quite  certain, 
thoug  hit  has  been  ascribed  by  Cornil  and  Banvier  in  some  degree  to  inflam- 
matory changes,  but  they  believe  that  during  the  progress  of  the  changes 
in  the  cartilage  there  is  a  discharge  into  the  deeper  medullary  spaces, 
which,  increasing  in  size,  produces  pressure  upon  the  bone  which  inter- 
venes and  so  brings  about  its  absorption,  which  is  evidenced  by  the  pres- 
ence of  deep  groQves  which  are  arranged  in  a  parallel  manner  and  in  the 
direction  of  motion  of  the  joint.    The  exposed  surface  of  bone  is  ex- 
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tremely  hard,  becoming  polished  by  the  continued  friction,  and  presents 
here  and  there  minute  openings  representing  the  bone  canals.  The  per- 
ipheral margin  of  the  cartilage  being  unable  to  discharge  its  cells  into 
the  articular  cavity,  they  accumulate,  with  the  result  of  the  formation  of 
cartilaginous  growths,  called  chondrophytes,  which  after  ossification  are 
called  osteoph3rtes,  and  add  greatly  to  the  deformity  of  the  joint. 

The  synovial  membrane  undergoes  thickening,  its  fringes  are  hyper- 
trophied  and  contain  cartilaginous  bodies  or  little  fatty  masses.  The 
former  are,  many  of  them,  attached  by  elongated  pedicles,  some  of  which 
may  rupture.  This  is  in  the  origin  of  the  small  cartilaginous  bodies  so 
frequently  found  in  these  joints. 

While  in  many  instances  the  affected  joints  contain  little  or  no  fluid, 
which  has  given  rise  to  the  application  of  the  term  "  dry  arthritis  "  to  this 
affection,  in  a  considerable  percentage  of  cases  there  is  an  increased 
amount  of  this  substance.  It  is  not  uncommon  to  find  the  knee  joints 
greatly  distended,  and  occasionally  joints  of  smaller  size,  also  in  rare 
cases  even  the  small  joints  of  the  hands.  The  adjacent  burssB  may  con- 
tain fluid. 

The  joint  is  stiffened,  creaks  when  moved,  and  in  advanced  stages  of 
the  disease  there  may  be  distinct  grating.  Aside  from  these  intra-articu- 
lar  changes  it  must  be  noted  that  all  related  tissues  undergo  a  certain 
amount  of  change,!.  «.,  muscles,  nerves  and  fascia.  The  muscles  present 
the  atrophic  changes  which  characterize  the  progressive  muscular  wast- 
ing of  central  origin,  although  we  have  not  yet  been  able  to  establish 
a  relationship  between  this  disease  and  the  central  nervous  system. 

Associated  lesions  are  most  frequently  found  in  the  kidneys,  lungs  and 
heart.  Cardiac  changes  are  stated  by  some  observers  to  be  rare,  while  those 
who  hold  to  the  rheumatic  origin  of  this  disease  cite  the  frequency  of  their 
occurrence  as  one  of  the  proofe  of  rheumatic  origin.  My  own  observations 
indicate  its  infrequent  occurrence,  except  in  persons  who  have  long  been 
subject  to  marked  lesions.  In  some  of  these  renal  disease  has  existed, 
with  which  the  heart  changes  may  have  been  more  immediately  con- 
nected. There  seems  to  be  some  etiological  relationship  between  inter- 
stitial changes  in  the  kidneys  and  arthritis  deformans,  but  the  relationship 
is  not  so  clear  between  that  affection  and  tuberculosis.  In  a  few  instances 
the  pathological  changes  may  be  limited  to  a  single  articulation,  or  to  a 
very  few,  but  more  often  many  joints  are  involved,  especially  the  smaller 
joints,  1.  «.,  those  of  the  hands  and  feet  (multiple  arthritis  deformans). 

Deformity  is  dependent  not  only  upon  the  changes  in  the  joint,  but 
also  upon  muscular  spasm  and  atrophy.  These  symptoms  are  apparently 
of  a  reflex  character,  which  Gowers  considers  the  only  acceptable  explana- 
tion. The  spasms  involve  muscles  related  to  the  diseased  joint  which 
is  rendered  additionally  painful  thereby. 

Symptoms. — ^The  phalangeal  joints  of  the  upper  extremities  are 
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usually  the  articulations  first  attacked.  The  pronounced  joint  lesion  may 
be  preceded  for  some  time  by  fugitive  pains,  a  little  tenderness  or  trifling 
swelling  at  some  point,  which  disappears  entirely  and  perhaps  for 
months  prior  to  the  outbreak,  which  may  involve  one  or  all  of  the 
terminal  joints  of  the  fingers.  In  this  early  stage  there  may  be  some 
disorder  of  digestion,  some  acceleration  of  pulse  or  irritability  of  the 
heart ;  or  there  may  be  muscular  cramps,  neuralgic  pains,  local  sweats, 
muscular  pains  here  and  there,  especially  about  the  chest  walls ;  a  snap- 
ping in  the  cervical  region  during  certain  motions  of  the  head,  etc. 
The  affected  joints  are  stiff  and  painful,  and  soon  manifest  marked 
swelling  which  goes  on  to  decided  deformity.  Whether  the  small  joints 
or  the  large  joints  or  both  are  attacked,  there  is  in  most  instances  a 
lessening  of  symptoms  in  the  course  of  weeks  or  possibly  months,  but 
the  articulations  are  not  restored  to  their  normal  size  an,d  condition 
before  active  symptoms  again  develop,  resulting  in  greater  changes  than 
those  occasioned  by  the  primary  attack.  This  development  by  means 
of  waves  of  inflammation,  of  a  subacute  character,  continues  until 
changes  in  the  affected  joints  have  attained  a  high  degree,  when  progress 
is  freer  from  these  marked  fluctuations.  Notwithstanding  the  activity 
of  the  symptoms  and  the  presence  of  several  foci  of  inflammation  the 
fever  is  trifling  or  entirely  absent,  as  is  the  profuse  sweating  which  is  so 
marked  a  feature  of  articular  rheumatism.  The  various  complications 
of  that  affection  are  also  rarely  met  in  arthritis  deformans.  It  is  not 
uncommon,  especially  in  those  who  have  reached  early  middle  life,  to 
find  a  limited  number  of  the  large  joints  involved,  more  often  the  knees. 
In  these  subjects  there  is  frequently  an  entire  absence  of  deformity  in 
the  small  articulations.  A  marked  feature  of  the  progress  of  the  disease 
is  its  involvement  of  corresponding  joints,  e.g.,  both  knees  are  usually 
involved,  or  the  same  finger  joints  of  both  hands.  This  symmetrical 
development  extends  in  some  instances  even  to  the  portion  of  the  articu- 
lation involved,  but  is  not  inconsistent  with  a  higher  grade  of  lesion  on 
one  side. 

Charcot  noted  the  tendency  of  the  lesions  to  progress  centripetally, 
i.  6.,  beginning  in  the  smaller  peripheral  joints  and  gradually  involving 
those  of  larger  size.  Next  to  the  small  joints  of  the  hands,  the  knees  are 
most  frequently  attacked,  these  articulations  manifesting  a  special  sus- 
ceptibility to  early  involvement  in  many  forms  of  arthritis.  Next  in 
order  we  may  enumerate  the  feet,  then  the  ankles,  wrists,  elbows,  shoul- 
ders, and  last  of  all,  the  hip  joints.  According  to  Garrod's  statistics  the 
cervical  spine  is  involved  in  about  35  per  cent,  of  all  cases,  and  of 
remaining  articulations  the  temporo-maxillary  is  attacked  in  one-fourth 
of  all  cases.  The  dorsal  spine  and  the  sterno-clavicular  articulations 
are  but  seldom  affected. 

The  diseased  joints  become  less  and  less  mobile.    In  the  early  stage 
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impaired  movement  is  the  result  of  the  pain  which  is  excited,  but  later 
the  anatomical  changes  in  and  about  the  joint  seriously  cripple  move- 
ment. In  a  very  small  number  of  cases  ankylosis  is  ultimately  estab- 
lished, but  is  very  seldom  of  the  true  variety.  When  many  articulations 
are  involved  the  condition  of  the  patient  is  pitiable.  It  may  be  impos- 
sible to  close  the  hand,  move  the  wrists  or  elbows,  bend  the  knees  or 
ankles,  or  even  to  sit  down  or  stand,  but  the  unfortunate  must  lie  like  a 
fallen  image  until  moved  by  an  assistant.  The  temporo-maxillary 
articulation  may  be  much  stiffened,  preventing  chewing  motions,  and  it 
is  sometimes  necessary  to  extract  teeth  to  permit  of  the  introduction  of 
nourishment.  Involvement  of  the  cervical  spine  may  result  in  a 
drawing  of  the  head  to  one  side,  due  to  spasmodic  action  or  contracture 
of  muscles.    Sometimes  the  head  is  rigidly  fixed  in  one  position. 

The  deformities  growing  out  of  the  joint  changes  in  association  with 
atrophy,  spasm  and  contracture  of  muscles,  present  great  variety.  Con- 
sidering first  those  developed  in  the  upper  extremity,  it  may  be  noted 
that  the  terminal  digital  articulations  assume  a  cuboidal  form,  the  mid- 
dle digital  joints  are  more  rounded,  and  frequently  partially  dislocated. 
The  knuckles  manifest  an  oblique  dislocation  which  is  toward  the  ulnar 
side.  The  lower  extremities  of  the  bones  of  the  forearm  are  prominent 
in  a  backward  direction,  leading  to  abnormal  fulness  of  the  dorsal  sur- 
face of  the  wrist  The  wrist  changes  are  complicated  by  bursal  disten- 
tion and  carpal  enlargements,  and  still  further  by  atrophic  changes  in 
the  muscles  of  this  region.  If  the  elbow  joint  is  attacked  it  is  swollen, 
may  contain  fluid,  also  accumulations  in  the  bursse,  which  are  apparent 
over  the  olecranon  process.  .  At  the  shoulder  joint  enlargement  is  seldom 
a  feature,  rather  wasting  of  the  deltoid  muscle  and  other  tissues  covering 
the  articulation.  It  is  not  unusual  for  the  head  of  the  humerus  to 
•  occupy  a  position  somewhat  anterior  to  and  above  the  normal  position, 
giving  rise  to  a  depression  posteriorly.  In  the  lower  extremities  we 
note  nothing  of  importance  below  the  knee,  which  articulation  is  often 
much  swollen  by  reason  of  effusion  into  its  cavity.  This,  after  a  time 
dimishes  or  disappears,  when  it  is  possible  to  discover  that  the  joint  is 
deeper  and  broader  than  normal,  due  to  the  osteophytic  development  in 
its  periphery.  Quite  sharp  articular  lips  may  be  detected,  especially  at 
the  lateral  margins  of  the  articular  surfaces.  The  hip  joint  is  one  of  the 
last  to  succumb  to  the  disease,  but  develops  very  characteristic  condi- 
tions, notably  shortening  of  the  limb  with  eversion  of  the  foot  and  flat- 
tening of  the  gluteal  region.  It  is  not  rare  for  this  joint  only  to  be 
attacked,  especially  in  old  men  who  have  received  an  ii^ury  of  the  joint, 
the  symptoms  resembling  those  of  hip  disease. 

A  careful  consideration  of  the  conditions  existing  in  and  about  the 
Joints  reveals  the  fact  that  the  enlargement  of  the  articulation  is  due  in 
the  more  acute  cases  very  largely  to  an  increase  of  fluid  in  the  cavity  of 
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the  joint,  as  well  as  in  related  bursce,  which  latter  may  indeed  be  con- 
nected with  the  joint;  that  in  other  cases,  and  especially  with  protrac- 
tion of  the  disease,  hypertrophy  of  the  synovial  membrane  and  changes 
in  the  periarticular  structures  are  prominent,  and  that  with  still  greater 
chronicity,  the  fluid  disappears  from  the  articulation  and  osteophytic 
developments  appear  about  the  joint. 

Further  changes  result  from  muscular  spasm,  which  may  be  early 
associated  with  changes  in  the  articulations.  The  proof  of  the  existence 
of  spasm  is  readily  furnished  by  the  use  of  an  anaesthetic.  I  observed  a 
young  woman  whose  temporo-maxillary  joint  was  sufficiently  stiffened 
to  prevent  mastication,  yet  who,  with  the  progress  of  ansesthesia,  moved 
the  jaw  quite  freely.  The  influence  of  muscular  atrophy  has  been 
referred  to. 

Symptoms  of  a  general  character  are  not  very  prominent  until  the 
disease  has  existed  long  enough  to  develop  a  considerable  degree  of 
anaemia  and  general  debility.  The  anaemia  may  sometimes  be  very 
prominent  and  of  a  progressive  character.  Such  cases  do  badly.  In 
those  running  a  rather  rapid  course  fever  may  be  pronounced,  but  is  sel- 
dom continuous.  The  pulse  is  increased  in  frequency,  even  during  ai^ 
early  period  oi  the  disease.  This  early  acceleration  of  the  heart  is  con- 
sidered by  Spender  as  an  important  symptom  of  the  early  stage,  and 
may  be  independent  of  any  rise  in  temperature.  It  may  be  associated 
with  palpitation.  The  same  observer  has  also  called  attention  to  a  pig- 
mentation of  the  skin  in  the  region  of  the  affected  articulations,  which  is 
developed  in  spots,  and  which  may  be  nearly  black;  but  while  this  devel- 
opment may  appear  in  connection  with  joint  changes  of  this  character^ 
they  have  also  been  observed  in  persons  not  suffering  from  arthritis 
deformans,  and  cannot  therefore  possess  a  high  degree  of  diagnostic 
importance.  The  nails  may  show  longitudinal  striations  or  other  evi-  • 
dences  of  malnutrition.  Local  sweatings  are  not  uncommon,  and  dropsy 
of  the  lower  extremities  has  occurred  independently  of  renal  or  cardiac 
disease.  Subcutaneous  nodules  similar  to  those  observed  in  articular 
rheumatism  are  occasionally  present,  which  fact  has  been  employed  in 
support  of  the  doctrine  that  arthritis  deformans  is  of  rheumatic  origin. 
They  have  been  variously  explained,  some  considering  the  initial  disease 
to  have  been  rheumatism,  which  merged  gradually  into  arthritis- 
deformans,  while  others  have  advanced  the  idea  that  the  two  diseases 
might  coexist.  It  is  thought  that  the  nodules  of  arthritis  deformans  are 
more  apt  to  be  tender  than  are  those  associated  with  rheumatism,  and 
that  in  the  former  disease  their  persistence  is  far  greater.  The  general 
condition  is  one  of  miserableness.  The  patient  is  often  thin,  the  features- 
appear  sunken,  the  skin  is  dry  and  rarely  perspires,  except  the  hands, 
which  often  sweat  profusely.  There  is  a  complaint  of  feeling  cold,  and 
a  sensitiveness  to  cold,  the  extremities  often  manifesting  impairment  of 
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circulation.  In  rare  instances  the  articulations  within  the  ear  are 
involved,  leading  to  impairment  of  hearing,  and  those  of  the  larynx  to 
altered  voice. 

The  duration  of  the  disease  is  very  long;  and  must  of  necessity 
be  so,  as  death  never  results  from  uncomplicated  arthritis  deformans. 

Diagnosis. — The  diagnosis  is  ordinarily  easy.  From  gout  it  is  sep- 
arated by  the  presence  in  the  latter  of  uric  acid  in  the  blood,  tophi  about 
the  joints,  and  a  history  of  habits  calculated  to  excite  its  development. 
In  gout,  the  lesion  is  usually  'first  apparent  in  th^  lower  extrwnities, 
while  in  afthritis  deformans,  it  is  in  the  upper.  The  family  and  personal 
history  of  the  patient  is  often  of  great  assistance.  Gout  usually  appears 
in  men,  while  arthritis  deformans  more  frequently  attacks  women.  From 
chronic  rheumatism,  by  the  absence  in  the  latter  of  the  characteristic 
articular  alterations  which  have  been  described ;  but  there  are  periods  in 
the  development  of  these  affections  when,  for  a  time,  it  may  be  impossible 
to  distinguish  positively  between  them.  The  infrequency  of  cardiac 
complications  in  arthritis  deformans  should  be  remembered,  also  its  sym- 
inetrical  development  and  the  involvement  of  the  temporo-maxillary  or 
upper  spinal  articulations  in  about  one-third  of  all  cases.*  Tubercular 
disease  may,  for  a  time,  simulate  arthritis  deformans,  but  the  peculiar 
deformities  of  the  latter  are  not  observed. 

Prognosis. — We  have  seen  that  danger  to  life  is  not  great.  In  very 
active  cases  anaemia  may  become  a  prominent  symptom  and  the  patient 
grow  very  weak,  but  if  the  case  proceeds  to  a  fatal  termination  it  is  through 
the  mediumship  of  some  complicating  condition.  Spontaneous  arrest  is 
not  infrequently  observed,  which  warns  us  not  to  claim  too  much  for 
treatment.  If  skilfully  treated,  however,  the  disease  is  not  only,  in  most 
instances,  lessened  in  severity,  but  may  be  arrested  and  occasionally 
•entirely  removed.  Those  cases  which  respond  least  to  treatment  occur  in 
persons  advanced  in  life,  but  this  very  class  progresses  slowly,  although 
terminating  often  in  high  degrees  of  deformity.  I  have  repeatedly  seen 
entire  removal  of  the  symptoms  in  the  more  acute  cases,  particularly 
those  involving  the  knees.  It  is  better,  however,  not  to  express  an 
opinion  of  a  prognostic  character  until  one  has  tested  the  responsiveness 
of  the  patient  to  treatment. 

Treatment. — Active  therapeutic  measures  should  be  instituted 
early  and  continued  with  great  perseverance.  The  exceedingly  chronic 
nature  of  the  disease  must  be  kept  in  mind  and  treatment  correspond- 
ingly regulated,  else  little  will  be  accomplished.  The  patient's  general 
life  should  be  carefully  regulated  as  to  diet,  exercise,  sleep,  etc.  Con- 
trary to  what  we  have  seen  to  be  necessary  in  gout  the  patient  should 
be  well  fed  with  the  most  nutritious  food,  which  should  be  especially 
rich  in  fats,  particularly  milk,  cream,  butter,  fat  meat,  cod-liver  oil,  etc. 
Oils  may  be  advantageously  introduced  through  the  skin.    Further 
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dietetic  measures  must  be  determined  by  tilie  particular  condition  of  the 
patient ;  e,  ^.,  it  is  essential  to  keep  the  amount  of  urine  up  to  the 
physiological  standard,  which  may  often  be  most  satisfactorily  accom- 
plished by  the  use  of  a  mineral  spring  water ;  dyspeptic  conditions  may 
require  a  lessening  of  starch  and  sugar  or  of  nitrogenous  matter.  Alco- 
holics are  not  objectionable  if  indicated.  A  change  of  climate  is  often 
of  great  benefit,  the  desirable  features  of  such  a  climate  being  mildness 
■and  dryness.  Considerable  altitude  is  sometimes  apparently  beneficial. 
Such  change  of  climate  may  often  be  combined  with  the  employment 
of  a  mineral  spring  water  internally  or  in  the  form  of  baths.  At  home, 
warm  baths  should  be  taken  rather  freely,  and  we  may  follow  the  ex- 
ample of  certain  observers  and  add  a  drachm  of  arsenite  of  sodium  to 
the  bath  and,  perhaps,  combine  it  with  two  or  three  ounces  of  bicar- 
bonate of  sodium.  I  have,  however,  observed  no  better  results  from 
this  plan  than  from  the  plain  baths.  The  patient  should  be  carefully 
rubbed  and  manipulated  while  in  the  bath.  In  many  cases  judicious  mass- 
age repeated  daily  appears  to  be  of  much  service.  In  some  instances  good 
follows  the  use  of  Turkish  baths,  or  baths  associated  with  electricity. 
A  local  steaming  or  application  of  hot  dry  air  to  the  affected  joints 
is  sometimes  helpful.  Galvanism  proves  of  some  service  in  the  relief 
of  pain,  when  applied  directly  to  the  affected  joints,'  but  beyond  this 
temporary  relief  I  have  observed  little  good  except  when  applied  to  the 
43pine.  In  a  number  of  instances  the  daily  use  of  a  current  of  about 
twently  milliamperes  has  appeared  to  be  of  decided  benefit.  The  current 
is  applied  for  about  fifteen  or  twenty  minutes  through  the  length  of  the 
spine,  moving  the  electrodes  just  sufficiently  to  avoid  irritation.  In  some 
oases  I  have  employed  shorter  circuits,  i.e.,  including  not  more^than  ^x  or 
oight  inches  of  the  spine  at  one  time,  this  method  requiring  frequent 
movements  of  the  electrodes. 

Oolchicine  has  proven  a  most  effective  remedy  when  the  inflamma- 
tory changes  have  first  appeared  in  the  terminal  finger  joints,  attended 
by  swelling,  slight  sticking  pains  and  sometimes  redness.  The  best 
results  have  been  secured  in  the  treatment  of  the  subacute  attacks 
involving  the  knees  or  some  of  the  larger  joints,  and  attended  with  con. 
siderable  effusion.  These  cases  are  often  associated  with  some  degree  of 
alteration  in  the  terminal  rows  of  the  finger  joints  and  with  other  symp- 
toms of  arthritis  deformans.  A  large  percentage  of  the  cases  of  this 
oharacter  which  I  have  seen  have  existed  in  young  adults,  at  least  per- 
sons under  forty  years  of  age.  Of  a  dilution  prepared  by  adding  one 
grain  of  Merck's  colchicine  to  one  ounce  of  alcohol,  give  three  drops 
every  two  to  six  hours.  The  medicine  should  be  carefully  watched 
in  order  to  avoid  the  production  of  any  annoying  symptoms.  A  flannel 
oompression  bandage  is  of  some  assistance  when  the  large  joints  contain 
much  effusion.    These  results  with  colchicine  have  been  attained  without 


Digitized  by 


Google 


ARTHRITIS  DEFORMANS.  899 

the  aid  of  accsessory  measures  of  any  kind,  with  the  exception  of  direcV 
ing  a  proper  diet  and  general  conduct. 

Benzoin  has  been  useful  in  some  cases  not  helped  by  colchicine.  It 
is  best  administered  in  the  tincture  on  disks.  Good  results  have  followed 
the  use  of  beazoio  acid,  also  the  bemoates  of  lithium  and  ammonium.  The 
two  last  medicines  I  have  been  in  the  habit  of  giving  upon  the  symp- 
toms calling  for  benzoic  acid,  mainly  the  high-colored,  strong-smelling 
urine,  and  chronic  bronchitis. 

The  large  percentage  of  women,  and  of  women  who  have  uterine 
disease  of  some  form,  suffering  from  arthritis  deformans,  has  suggested  a 
resort  to  such  medicines  as  puUatiUa,  odea  roc.,  caicarea  carbonica,  aahinay 
sepia  and  sulphur  in  its  treatment,  and  with  considerable  result.  Pulsatilla 
•has  given  me  some  of  the  most  satisfactory  improvement  I  have  secured  in 
the  treatment  of  this  disease.  It  is  best  suited  to  cases  in  which  the  knees 
or  other  large  joints  are  involved  without  much  effusion  or  very  severe 
pain.  The  patient  is  very  chilly,  has  cold  extremities,  wet  palms,  may 
have  the  Pulsatilla  dyspepsia,  and  some  form  of  uterine  disorder,  the 
most  important  being  scanty  and  delayed  menstruation.  Sepia  follows 
Pulsatilla  well  and  is  given  for  much  the  same  general  symptoms,  but  is 
better  suited  to  cases  with  portal  and  uterine  congestion.  There  is  a 
feeling  of  fulness  in  the  abdomen,  bearing  down  in  the  pelvis,  and  con- 
stipation with  the  sense  of  a  lump  in  the  rectum.  The  urine  deposits  a 
reddish  sediment  which  requires  to  be  scoured  from  the  vessel.  OoUin- 
sonia  may  be  selected  for  similar  cases  if  there  is  constipation,  haemor- 
rhoids, dysmenorrhoea  and  in-volvement  of  the  small  joints. 

Oalcarea  carbonica  and  sabina  are  better  suited  to  women  with  pro- 
fuse menstruation.  The  former  must  be  selected  more  especially  upon 
the  general  bodily  characteristics,  and  the  latter  mainly  upon  the  pro- 
fuseness  of  the  menstrual  flow,  although  it  is  an  efficient  remedy  for 
active  joint  lesion,  even  independently  of  uterine  symptoms.  Actea  rac.  is 
given  largely  upon  the  recommendation  of  Ringer,  who  considers  it  a 
medicine  of  great  value  in  these  cases.  There  are  swelling  and  deformity, 
little  or  no  fever,  and  aggravation  of  the  pains  at  night.  In  the  early 
stage  of  the  slowly  developing  lesions  of  the  small  joints  I  have  repeatedly 
observed  relief  from  caicarea  sulph.,  6x,  repeated  three  or  four  times  daily. 
It  follows  colchicine  well  after  that  remedy  has  relieved  the  more  active 
symptoms.  In  this  class  of  cases  it  is  difficult  to  estimate  results,  as  the 
disease  often  comes  to  spontaneous  arrest  after  involving  one  or  many 
joints.  A  single  experience  with  Moride  of  gold  has  impressed  me  with 
its  possible  value  in  this  disease.  There  are  several  reasons  why  it 
should  prove  useful.  I  have  not  observed  as  much  benefit  from  sulphur 
as  many  report.  The  iodide  of  sulphur  appears  more  useful,  but  we  have 
few  symptoms  upon  which  to  prescribe  it. 

Ammonium  phosphoricum  I  have  little  experience  with,  it  is,  how- 
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ever,  recommended  for  swelling  of  the  joints  of  the  fingers,  hands  and 
back,  with  evening  fever,  failure  in  flesh  and  strength,  loss  of  appetite 
and  sleeplessness.  GausHcum  is  also  suggested  for  nodes  on  the  joints 
with  stiffness,  swelling  and  contractures.  The  pains  are  improved  by 
warmth  and  aggravated  by  cold  air. 

Ciz&xtreap/iaapAorica,  j;tiauzcum,Mum,  mari^fanum^Tiairum  svlph,,  natrum 
phos.,  rhododendron  have  all  been  commended,  but  I  am  unable  to  express 
opinions  concerning  them  founded  upon  experience.  Iodide  of  iron 
possesses  the  beet  reputation  among  old-school  remedies,  and  I  have 
given  it  in  the  form  of  the  syrup  with  undoubted  advantage. 

SCURVY. 

DeflnitiLon. — An  acquired  disease  dependent  upon  a  dietary  defi- 
cient in  fresh  vegetables,  and  characterized  by  a  high  degree  of  debility, 
aneemia,  swollen  spongy  gums,  ecchymoses  in  the  cutaneous  structure, 
fibrinous  exudate  into  deeper  parts,  a  tendency  to  disintegration  of  tissue, 
and  haemorrhage  from  free  surfaces  and  into  internal  organs. 

History. — Scurvy  is  a  disease  of  greater  historical  than  present  in- 
terest, for,  if  we  except  the  so-called  scurvy  of  infants  or  cases  seen  in 
time  of  war — one  rarely  meets  a  case  manifesting  scorbutic  phenomena 
on  land  and  in  civilized  countries.  Many  physicians  of  long  experience 
have  never  seen  a  case  of  scurvy.  This  rapid  disappearance  of  the  dis- 
ease during  the  present  century  has  been  due  to  the  better  understanding 
of  its  etiology  and  the  application  of  this  knowledge  to  its  prophylaxis 
and  treatment.  Accounts  of  disease  which  may  be  recognized  as  scurvy 
do  not  antedate  the  thirteenth  century.  The  details  of  these  early  epi- 
demics indicate  great  loss  of  life  and  intense  suffering.  The  disease  has 
been  an  attendant  upon  great  armies,  bodies  of  people  congregated  to- 
gether under  unfavorable  conditions,  and  especially  ships'  crews  upon 
long  voyages.  Since  the  opening  of  the  present  century,  however,  scurvy 
has  rapidly  diminished  until  the  entire  number  of  cases  developing  in 
the  combined  naval  forces  of  the  world  is  less  than  one  in  two  thousand 
cases  of  all  sickness.  The  enactment  of  laws  looking  to  the  better  sup* 
plying  of  anti-scorbutic  food  to  the  merchant  marine,  has  greatly  dimin- 
ished the  disease  in  this  class  during  the  past  decade.  The  reduction  of 
the  disease  among  land  forces  has  not  been  as  marked,  due  to  inability 
to  so  thoroughly  control  the  conditions  to  which  soldiers  are  subjected. 
During  our  civil  war  scurvy  represented  nearly  6  per  cent,  of  all  cases,, 
and  other  campaigns  of  recent  times  furnish  about  the  same  percentage. 
This  is  in  marked  contrast  with  earlier  days,  when  armies  often  lost  more 
men  from  this  affection  than  from  the  weapons  of  the  enemy. 

Etiology. — The  theories  which  have  been  advanced  concerning  the 
causation  of  scurvy  are  very  numerous  and  constitute  amusing  reading, 
but  all  theories  which  do  not  recognize  the  pre-eminent  influence  of  the 
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absence  of  fresh  vegetable  matter  from  the  dietary  as  the  essential  excit- 
ing cause  of  the  disease  must  be  considered  unsatisfactory  and  as  not  in 
accord  with  the  opinion  of  the  great  majority  of  observers.  Other  factors 
are  accessory  or  predisposing  only.  Of  these  we  may  mention  depression 
of  nutrition  from  any  cause ;  worriment,  fright,  etc.,  all  of  which  lessen 
the  individual's  power  of  resistance  to  disease  in  any  form.  Such  causes 
are  especially  apt  to  be  operative  in  unsuccessful  armies,  i.  e.,  after 
defeat,  also  in  houses  of  detention,  if  associated  with  improper  diet  and 
sanitation. 

Impure  air  has  been  looked  upon  as  a  cause  of  scurvy,  but  it  too 
must  be  relegated  to  this  class  of  favoring  conditions,  and  the  same  must 
be  stated  of  cold  and  damp,  both  of  which  at  one  time  held  sway  as  the 
essential  causes. 

The  dependence  of  scurvy  upon  infection  has  been  advocated,  but 
there  appears  to  be  little  to  support  this  theory  beyond  the  fact  that  the 
disease  develops  under  circumstances  similar  to  those  under  which 
members  of  the  infectious  group  develop,  i.  «.,  in  association  with  bad 
hygienic  surroundings. 

Men  are  more  often  attacked  than  women  for  the  reason  that  they 
are  more  exposed  to  the  favoring  conditions.  All  ages  succumb,  even 
infants,  although  the  aged  manifest  the  highest  degree  of  susceptibility. 
None  are  exempt  from  the  disease  if  subjected  to  favoring  conditions, 
for  it  has  appeared  in  all  countries  and  classes  of  society.  It  is  met  in 
all  zones  and  may  be  sporadic'  endemic,  or  epidemic  in  its  appearance. 

There  are  no  grounds  for  a  separation  of  scurvy  into  varieties,  as 
that  met  among  sailors  differs  in  no  essential  respect  from  the  disease  as 
developed  upon  land. 

Pathology  and  Morbid  Anatomy.— Notwithstanding  the  positive 
character  of  our  knowledge  respecting  the  etiology  of  scurvy,  we  are  still 
unable  to  indicate  the  element  contained  in  vegetable  food  which  is  so 
potent  in  the  prevention  and  cure  of  this  disease,  nor  are  we  any  wiser 
in  regard  to  the  intimate  nature  of  the  changes  occurring  in  the  blood 
and  tissues. 

Garrod  noted  the  greater  percentage  of  potassium  in  the  scorbutic 
as  compared  with  the  antiscorbutic  dietaries,  also  the  diminished  quan- 
tity of  this  substance  present  in  the  urine  and  blood  of  scorbutic  persons, 
which  led  to  the  development  of  a  theory  that  scurvy  is  due  to  an  insuf- 
ficiency of  this  element  in  the  body.  This  cannot  explain  the  pathology, 
as  the  administration  to  the  patient'  of  an  abundance  of  potassium  does 
not  effect  a  cure.  Ralfe  believes  that  the  primary  change  depends  upon 
''a  general  alteration  between  the  various  acids,  inorganic  as  well  as 
organic,  and  the  bases  found  in  the  blood,  by  which  (a)  the  neutral  salts, 
such  as  the  chlorides,  are  either  increased  relatively  at  the  expense  of  the 
alkaline  salts ;  or  (6)  that  these  alkaline  salts  are  absolutely  decreased. 
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This  condition  produces  diminution  of  the  normal  alkalinity  of  the 
blood ;  and  he  suggests  that  this  diminution  produces  the  same  results 
in  scurvy  patients  as  happens  in  animals,  when  attempts  are  made  to 
reduce  the  alkalinity  of  the  body,  namely,  dissolution  of  the  blood-cor- 
puscles, ecchymoses  and  blood  stains  on  mucous  surfaces,  and  fatty 
degeneration  of  the  muscles  of  the  heart ;  the  muscles,  generally,  and  the 
secreting  cells  of  the  liver  and  kidney." 

The  most  constant  and  important  of  the  exposed  lesions  are  those 
observed  in  the  gums,  which  tissues  are  spongy,  swollen,  oedematous  and 
often  ulcerated.  The  teeth  may  loosen  and  be  lost.  The  connective 
tissue,  particularly  of  the  lower  extremities,  is  often  saturated  with  serous 
exudation,  which  may  contain  blood,  and  considerable  fibrin.  Less  fre- 
quently the  muscles  are  infiltrated  with  fibrinous  exudate,  which  lies 
between  the  muscular  fibres  and  gives  a  striated  appearance  to  the  tissues 
when  incised.  The  muscles  are  highly  fatty,  this  change  being  first 
apparent  in  the  lumbar  muscles.  The  changes  in  the  skin  and  muscles 
give  to  the  lower  extremities  a  bruised  appearance  and  an  abnormal 
firmness,  which  is  more  pronounced  in  the  muscles  of  the  posterior  sur- 
face of  the  limbs.  Similar  effusions  may  appear  beneath  the  periosteum, 
giving  rise  to  protuberances,  and  in  rare  cases  to  destruction  of  bone. 
Fluid  is  found  in  some  of  the  joints,  and  the  synovial  membrane  and  car- 
tilage may  be  partially  destroyed. 

The  heart  is  fatty,  small,  fiabby,  and  its  walls  may  contain  extrava- 
sations of  blood,  and  its  cavities  coagula.  The  pericardium  may  be 
infiamed,  contain  fluid,  and  like  the  endocardium  be  stained  by  imbi- 
bition. 

The  nervous  system  may  or  may  not  present  alterations,  the  most 
constant  being  the  evidences  of  anaemia.  The  ventricles  may  contain 
fluid,  which  is  sometimes  bloody,  and  the  cerebral  tissue  may  be  infil- 
trated and  softened. 

The  upper  respiratory  passages  appear  ansemic,  but  with  spots  of 
extravasation  here  and  there.  The  lungs  often  manifest  the  appearance 
of  hypostatic  congestion  in  the  lower  lobes  posteriorly,  and  gangrene  is 
not  uncommon.  More  frequently  there  is  infiltration  of  these  organs 
with  bloody  serum  or  sero-fibrinous  material.  The  air-tubes  often  contain 
bloody  froth,  and  the  larynx  may  be  oddematous.  The  pleural  cavities 
frequently  contain  fluid  which  is  often  bloody. 

The  kidneys  are  occasionally  hypersemic  and  may  contain  infarc- 
tions, or  be  in  a  state  of  parenchymatous  degeneration.  The  mucous 
surface  of  the  genito-urinary  tract  is  often  swollen,  ecchymotic,  and  con- 
tains bloody  urine.  The  lower  portions  of  the  digestive  tube  also  develop 
marked  lesions.  The  mucous  membrane  of  the  stomach  is  softened  and 
ulcerated,  and  that  lining  the  intestines  presents  still  more  pronounced 
lesions.    In  the  small  intestine  the  solitary  follicles  ulcerate,  and  to  these 
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glandular  changes  which  also  appear  in  the  large  intestine,  there  is  added 
infiltration  of  the  walls  of  the  gut,  also  hsemorrhages  into  the  mucous^ 
membrane  in  any  portion  of  the  tract. 

The  large  glands  within  the  abdomen,  viz.,  the  liver,  spleen  and 
pancreas,  are  congested,  softened  and  ecchymotic. 

The  blood  may  have  a  cherry-red  color  and  be  much  diminished  i]> 
quantity,  causing  fatty  changes  in  the  tissues  and  aniemia. 

SymptomB. — The  disease  is  usually  insidious  in  development,  and 
in  most  instances  pursues  a  chronic  course,  though  when  the  onset  is  sud- 
den the  progress  is  rapid  and  pernicious.  The  appearance  of  the  patient 
soon  attracts  attention  by  reason  of  the  peculiar  earthy,  yellowish,  or 
leaden  hue  of  the  skin,  which  is  dry,  ill-nourished  and  desquamates  freely 
if  rubbed.  Rouppe  called  attention  to  the  prominence  of  the  skin  follicles^ 
particularly  upon  the  extensor  surface  of  the  lower  limbs,  considering 
this  an  early  pathognomonic  sign  of  the  scurvy.  Roundish  petechial 
spots  of  a  reddish  or  brownish  color  appear  upon  the  lower  extremities^ 
and  later  upon  the  trunk  and  face.  They  are  but  a  few  lines  in  diftmeter 
and  resemble  the  bites  of  some  insects.  The  face  has  a  pufiy  appear- 
ance, the  conjunctiva  are  pearly  white;  there  is  weakness  of  mind  and 
body;  the  skin  is  cool,  especially  the  hands  and  feet,  and  there  are  com- 
plaints of  chilliness  from  slight  exposure;  the  appetite  is  lost,  dyspnoea 
appears  after  slight  exertion,  and  there  may  be  attacks  of  syncope ;  the 
heart  is  feeble,  the  pulse  small  and  compressible ;  pains  in  the  back  and 
limbs  resemble  rheumatism,  and  the  patient  is  depressed  and  gloomy  as- 
to  the  future. 

In  most  cases  the  first  decided  lesions  appear  in  the  gums,  which 
swell,  become  livid  and  ulcerate.  The  swelling  and  proliferation  are  some- 
times sufficient  to  hide  the  teeth,  which  loosen,  may  become  carious,  and 
ultimately  fall  out.  Even  the  bone  may  be  involved,  with  consequent 
necrosis.  Sensitiveness  to  contact  is  marked,  and  bleeding  is  easily  ex- 
cited. A  high  degree  of  swelling  may  lead  to  necrosis  of  the  gums,  which 
are  changed  to  a  blackish  pulp.  Portions  of  the  gums  from  which  the 
teeth  have  been  extracted  show  but  slight  change.  It  is  seldom  that  the 
interior  of  the  cheeks  and  lips  are  involved.  Pharyngeal  inflammation, 
ecchymoses  and  ulcerations  are  also  rare  developments.  These  mouth 
and  throat  lesions  are  undoubtedly  due  to  the  friction  to  which  these 
tissues  are  subjected  during  mastication.  Eating  is  necessarily  attended 
with  considerable  suffering,  but  at  other  times  there  is  little  complaint  of 
these  parts.  The  breath  is  foetid  and  saliva,  which  may  be  bloody,  flows 
freely  from  the  mouth.  The  salivary  glands  are  swollen,  the  tongue 
appears  large  and  bears  the  imprints  of  the  teeth.  These  lesions  of  the 
mouth  have  been  remarkable  for  their  absence  in  certain  epidemics. 

It  is  not  uncommon  for  the  changes  in  the  gums  to  be  followed  by 
cicatricial  developments  and  result  in  hard,  callous  tissue,  which  is  per- 
manent. 
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If  skin  lesions  have  not  preceded  those  within  the  mouth,  they  are 
not  much  longer  delayed.  Their  appearance  upon  the  lower  extremities 
has  been  referred  to.  The  hsBmorrhage  begins  about  the  hair  follicles, 
the  nutrition  of  the  hairs  being  so  much  impaired  as  to  cause  their 
destruction.  With  time  the  patches  lose  color  and  finally  appear  as 
yellowish-brown  spots.  The  escape  of  blood  may  be  sufficient  to  elevate 
the  skin  into  a  papule.  Less  frequently  it  finds  its  way  external  to  the 
rete,  elevating  the  epidermis  and  forming  a  vesicle,  which  may  rupture 
and  become  covered  with  a  bloody  crust  or  present  an  ulcerating  and 
discharging  base.  These  ulcers  manifest  little  tendency  to  heal.  If 
beneath  the  nails  the  latter  may  be  lost.  The  extent  of  haemorrhage 
into  the  subcutaneous  tissue  may  be  large,  involving  a  considerable  por- 
tion of  a  limb.  The  temperature  of  the  surface  over  the  hsBmorrhagic  area 
is  elevated,  the  part  is  tender,  has  a  doughy  feel  and  is  painful  in  propor- 
tion to  the  rapidity  of  the  accumulation.  These  extensive  haemorrhages 
are  most  frequent  in  the  regions  of  the  large  tendons,  viz.,  the  hamstrings 
and  tendo-Achillis.  Like  the  mouth  changes,  they  may  be  followed  by 
sclerotic  ones,  which,  through  connection  with  the  subjacent  tissues, 
may  impair  the  functional  activity  of  the  parts  through  diminution  of 
mobility  or  atrophy  of  the  muscles.  If  the  haemorrhage  is  large, 
inducing  much  pressure,  or  independently  of  this  factor,  inflammatory 
changes  may  develop,  resulting  in  suppuration,  with  discharge  of  dark 
offensive  matter  and  the  formation  of  large,  foul  ulcerations.  Haemor- 
rhages into  the  deep  parts  are  followed  by  results  of  the  same  general 
character,  viz.,  suppuration,  excavation,  deep-seated  ulcers  and  even 
gangrene. 

Bleedings  from  the  free  surface  of  the  skin  or  from  any  of  the 
mucous  membranes  are  less  frequent  haemorrhagic  manifestations  of 
scurvy,  but  may  be  of  sufficient  gravity  to  prove  fatal.  Haemorrhage  into 
the  serous  cavities  occurs  rarely  and  may  excite  inflammation.  The  pleura 
and  pericardium  are  most  frequently  involved.  The  size  of  some  of  these 
cavities  permits  a  sufficiently  free  discharge  to  cause  alarming  symptoms 
from  loss  of  blood  or  compression  of  the  lungs  or  heart.  If  from  the 
meninges,  haemorrhages  may  give  rise  to  apoplectiform  attacks,  pcun, 
paralysis,  contractures,  etc. 

In  outbreaks  of  exceptional  severity,  subperiosteal  effusions  cause 
hard  and  painful  nodes,  especially  upon  the  tibia,  although  many  bones 
may  be  involved.  It  is  not  rare  at  such  times  for  the  epiphyses  to  be 
separated  from  the  shafts  of  the  long  bones,  or  for  the  costal  cartilages  to 
be  separated  from  the  ribs. 

The  articulations  may  be  implicated,  being  swollen,  painful,  and  in 
some  cases  suppurating,  with  consequent  destructive  changes  in  the 
articular  surfaces  and  ultimate  ankylosis.  Fractures  which  have  under- 
gone recent  repair  may  recur,  and  haemorrhage,  fibrinous  exudate  and 
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Tarious  features  of  the  disease  are  especially  liable  to  develop  in  the 
region  of  wounds  and  injuries. 

Eye  changes  in  the  form  of  haemorrhages  into  the  conjunctiva^  ante- 
rior chamber,  or  deeper  parts,  with  subsequent  inflammation,  are  not 
uncommon.  A  double  keratitis,  with  sequential  panophthalmitis  sim- 
ilar to  that  resulting  from  disease  of  the  trigeminus,  has  been  repeatedly 
observed.    Hemeralopia  is  not  an  unusual  prodrome. 

The  heart  is  feeble  from  the  early  stage,  its  pulsations  being  reduced 
in  frequency  and  force,  often  disturbed  in  rhythm,  and  a  systolic  murmur 
of  anaemic  origin  is  common.  It  may  present  anaemic  dilatation.  The 
bloodvessels  are  diminished  in  calibre,  and  the  pulse  is  soft  and  small,  and 
venous  murmurs  appear.  The  anaemia  and  alterations  in  the  composi- 
tion of  the  blood  lead  to  impairment  of  the  nutrition  of  the  capillaries, 
which  favors  haemorrhages  and  is  a  further  cause  of  impaired  nutrition. 
Embolism  of  the  lungs  and  spleen  may  occur,  with  resulting  infarctions, 
and  sometimes  sudden  death,  even  in  cases  apparently  doing  well. 

With  progress  of  the  disease  the  strength  gradually  diminishes,  the 
adipose  disappears  and  the  muscles  atrophy ;  but  in  some  instances  the 
general  nutrition  is  but  slowly  impaired,  the  patient  retaining  a  plump 
appearance  and  considerable  strength  for  an  unusual  period  of  time. 

The  temperature  is  reduced  in  the  course  of  cases  free  from  compli- 
cations, often  to  96®,  94®  or  92®  F.  Elevations  of  temperature  are  due 
to  involvement  of  internal  organs,  abscess,  etc. 

Diarrhoea,  tending  to  assume  a  dysenteric  character,  is  a  frequent 
feature,  and  it  is  supposed  that  scurvy  favors  the  development  of  true 
dysentery.  Urinary  changes  are  of  slight  significance,  except  in  rare 
cases.  The  urine  may  be  albuminous,  but  nephritis  is  rare.  The  urea 
is  generally  diminished. 

DiagnOBis. — Difficulty  in  diagnosis  can  hardly  arise  except  in 
isolated  cases,  which  are  met  with  great  rarity.  In  general,  the  circum- 
stances under  which  the  disease  has  developed  will  prove  sufficient  to  at 
once  direct  attention  to  the  true  nature  of  the  case.  A  history  of  a  lack 
of  fresh  vegetables  in  the  patient's  dietary,  with  exposure  to  cold  and 
damp,  hard  work  and  unfavorable  mental  influences,  in  connection  with 
the  peculiar  appearance,  a  high  degree  of  debility,  spongy  gums,  petechiae 
and  a  bruised-like  condition  of  the  lower  extremities,  are  the  most  im- 
portant diagnostic  data.  The  resemblance  to  mercurial  stomatitis  might, 
in  isolated  cases,  suggest  such  poisoning,  but  while  the  symptoms  of  the 
mouth  are  similar,  the  entire  "  setting  "  of  this  symptom  in  scurvy  differs 
from  that  due  to  mercurial  poisoning.  The  resemblance  of  purpura  to 
scurvy  is  stronger,  for  in  scurvy  the  haemorrhagic  spots  may  sometimes 
be  limited  to  the  lower  extremities  and  unattended  by  lesions  of  the 
deeper  tissues  or  by  haemorrhages  from  the  mucous  surfaces  in  any  but 
aerious  cases  of  this  disease.  The  importance  in  all  instances  of  the  his- 
tory of  the  case  must  not  be  overlooked. 
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Prognosis. — ^Uncomplicated  scurvy  warrants  a  favorable  prognosis^ 
as  nearly  all  cases  respond  promptly  to  proper  treatment.  The  possi- 
bility of  embolism,  infarctions,  or  failure  of  the  circulation,  in  cases 
which  do  not  give  other  evidences  of  gravity,  cannot  be  overlooked,  as 
death  occurs  rarely  from  such  causes.  Involvement  of  internal  organs, 
or  bones  and  joints,  add  greatly  to  the  seriousness  of  the  condition. 
Syphilis,  dysentery,  malarial  fevers,  and  anaemia  fr^m  any  cause,  are  the 
more  important  conditions  liable  to  be  associated  with  scurvy  and  to  deter- 
mine an  unfavorable  course  of  the  disease.  The  duration  of  scurvy  is 
governed  largely  by  the  time  of  establishment  of  proper  treatment^ 
which,  within  a  few  days,  gives  results  of  a  surprising  character. 

Treatment. — Prophylaxis.  This  consists  in  securing  to  the  individ- 
ual a  regular  supply  of  those  articles,  an  absence  of  which  from  the  diet- 
ary has  been  found  to  cause  the  disease;  Our  merchant  and  naval 
marines  have  learned  the  best  method  of  feeding  crews  for  the  prevention 
of  scurvy,  which,  in  connection  with  personal  and  habitation  cleanli- 
ness,good  ventilation,  and  avoidance  of  too  great  exposure  to  cold,  wet,  and 
depressing  emotions,  has  nearly  stamped  out  the  disease.  The  most  val- 
uable articles  of  anti-scorbutic  food  are  fresh  vegetables,  especially  pota- 
toes, onions  and  sauerkraut,  also  fruits,  such  as  oranges  and  lemons.  The 
latter  possess  especial  value  and  may  be  given  freely,  i.  6.,  in  quantities 
of  several  ounces  of  the  juice,  well  diluted  with  water,  in  the  course  of 
each  day.  The  value  of  lime  juice  as  an  anti-scorbutic  has  long  been 
known,  and  it  is  now  served  to  all  crews  subsisting  upon  a  diet  of  salt 
food ;  indeed,  this  is  required  by  law.  It  is  easily  preserved  by  the  addi- 
tion of  alcohol,  or  may  be  reduced  to  a  paste  by  evaporation,  thus  greatly 
concentrating  it. 

After  the  establishment  of  the  disease  the  same  character  of  diet  is 
demanded,  especially  the  free  use  of  lemon  or  lime  juice,  and  of  fresh 
vegetables  if  procurable ;  also  fresh  meats  of  all  kinds  may  be  given  as 
the  patient's  condition  will  permit,  and  as  the  appetite  is  often  good,  these 
articles  are  freely  used.  Milk  is  admirable  and,  with  beef  tea,  fresh 
chopped  or  scraped  meat,  may  be  given  when  the  stomach  is  sensitive. 

The  mouth  should  be  washed  frequently  with  pure  water  or  a  weak 
solution  of  permanganate  of  potash  or  boric  acid,  and  any  external 
ulcerations  treated  with  simple  antiseptic  solutions. 

Medicines  occupy  a  subordinate  position,  but  are  of  value  in  cases 
which  do  not  respond  promptly  to  dietetic  and  general  measures. 

Mercurius  assists  in  the  control  of  the  symptoms,  especially  those 
related  to  the  alimentary  tract,  viz.,  ulcerated  gums,  salivation,  swollen 
glands,  foetid  breath,  puffy  tongue,  tender  epigastrium  and  dysenteric 
symptoms.  It  also  corresponds  to  the  debility  of  body  and  mind  and 
the  wretched  appearance. 

The  mineral  acids  are  of  decided  value;  muriatic  acid  when  the 
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general  muscular  debility  is  extreme,  the  heart  feeble,  the  pulse  small, 
compressible  and  intermitting ;  the  patient  sinks  to  the  foot  of  the  bed  a 
helpless  mass;  the  muscular  system  being  much  involved  in  these  cases. 
Niiric  add  is  better  suited  to  cases  with  extensive  ulceration  of  the  gums 
or  of  other  parts,  while  mdphuric  add  is  called  for  when  hsemorrhage  is 
the  prominent  symptom.  Hsemorrhagic  cases  suggest  phosphorus  when 
the  individual  is  of  the  phosphorus  character ;  hamamdis  when  the  flow 
is  profuse,  dark  and  general,  i.  e.,  from  any  or  many  points,  while  iert- 
bmthina  is  more  especially  useful  for  the  hsematuria.  Orotalm  should  be 
useful,  also  dnchcmay  especially  for  the  consequences  of  the  loss  of  blood. 

Lachem  and  artenkum  will  of  course  be  considered  for  the  ulcera- 
tions, especially  if  they  are  unhealthy  or  gangrenous. 

During  convalescence,  and  even  during  the  active  stage,  I  have 
found  ferrum  phosphoricum  of  apparent  value.  It  seems  to  be  well 
adapted  to  the  blood  changes  and  also  to  the  respiratory  symptoms 
which  sometimes  arise. 

Aside  from  these  remedies,  ammonium  carb.,  cantharis,  carbo  veg.f 
d8tu8  can.,  hydrastis,  creosote,  naJtnim  mur.,  nuz  vom.,  phosphoric  add, 
staphisagria,  fvlphur,  etc.,  have  been  employed  with  benefit 

UTH/FiMIA. 

Synonyms. — Lithuria;  lithic  acid  diathesis;  the  arthritic  diathesis. 

Definition, — The  term  lithaemia  was  introduced  by  Murchison  to 
represent  certain  symptoms  which  he  believed  to  be  due  to  functional 
disorder  of  the  liver,  but  which  we  now  regard  as  indicative  of  the 
arthritic  diathesis,  and  dependent  (in  great  measure)  upon  the  presence 
of  an  excess  of  uric  acid  in  the  system. 

Etiology  and  Pathology. — This  condition  may  be  hereditary  or 
acquired.  The  prominence  of  uric  acid  in  its  etiology  requires  an 
investigation  into  the  origin,  location  and  manner  of  elimination  of 
this  substance,  particularly  the  latter,  as  it  seems  probable  that  we  have 
to  deal  with  defective  elimination  rather  than  with  an  excessive  develop- 
ment. It  is,  in  all  probability,  the  product  of  metabolism  of  the 
proteids  of  the  body,  and  closely  allied  to  urea,  representing  this  sub- 
stance in  the  urinary  secretion  of  birds  and  reptiles.  Sir  William 
Roberts  considers  it  a  vestigial  remnant.  It  has  been  considered  as  a 
substance  which  in  a  higher  degree  of  oxidation  would  result  in  urea, 
but  many  physiologists  now  look  upon  it  as  a  separate  and  distinct 
product  of  tissue  change.  The  theory  that  uric  acid  originates  in  the 
liver  does  not  appear  to  be  well  supported,  as  this  organ  contains  but  a 
trivial  amount,  and  the  blood  in  the  hepatic  vein  contains  no  more  than 
that  which  is  conveyed  to  the  liver  by  the  portal  vein.  It  is  found  in 
considerable  quantity  in  the  spleen,  and  as  the  return  blood  from  this 
gland  must  enter  the  liver,  it  would  seem^to  explain  the  amount  of  uric 
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acid  emerging  from  the  latter  organ.  According  to  Minkowski  it  is 
formed  in  the  liver  by  the  union  of  lactic  acid  and  ammonia.  The 
kidneys  have  also  been  supposed  to  possess  a  relation  to  the  origin  of 
this  substance,  Oarrod  contending  that  it  is  formed  in  these  organs,  but 
we  also  lack  positive  data  upon  this  point.  It  is  probable  that  uric  acid, 
like  pigment  and  other  constituents  of  the  urine,  is  separated  from  the 
blood  by  reason  of  the  selective  power  of  the  epithelial  cells  lining  the 
tubules,  unlike  the  watery  solution  of  the  salines,  which  pass  through 
the  glomeruli  more  or  less  freely  according  to  the  degree  of  tension  of 
the  renal  vessels. 

The  present.trend  of  opinion  is  in  favor  of  the  view  that  uric  acid 
is  formed  within  the  tissues,  and  that  it  is  simply  eliminated  by  the 
kidneys. 

A  fact  of  great  importance  which  has  but  lately  been  established,  is 
the  influence  of  the  alkalinity  of  the  blood  in  preserving  uric  acid  in 
solution.  Haig's  v&luable  observations  relative  to  this  subject  show  that 
the  amount  of  uric  acid  eliminated  in  the  urine  is  increased  or  dimin- 
ished by  increasing  or  decreasing  the  alkalinity  of  the  circulating  fluid. 
The  increase  which  follows  for  a  day  or  two  upon  the  free  adminis- 
tration of  alkalies,  such  as  salicylate  of  sodium,  is  supposed  to  have  its 
origin  in  the  uric  acid,  which  is  stored  in  various  organs.  It  is  found  to 
have  undergone  increase  in  the  blood  during  the  same  period.  In  com- 
menting upon  solvents  of  uric  acid,  this  observer  further  observes 
that  lithia,  which  proves  such  an  effectual  solvent  of  this  substance,  ex- 
ternally to  the  body,  is  without  influence  when  taken  for  this  purpose,  as 
it  at  once  forms  with  the  phosphate  of  soda  in  the  blood  an  insoluble 
compound,  which  not  only  exerts  no  influence  upon  uric  acid,  but  re- 
moves from  the  blood  a  valuable  solventof  that  substance.  A  protracted 
diminution  in  the  alkalinity  of  the  blood  results  in  diminished  excretion 
of  uric  acid  and  the  development  of  the  symptoms  of  uric-acidsemia.  It  is 
this  retained  irritant  which,  acting  upon  the  joints,  causes  gouty  inflam- 
mation, and  upon  the  arteries,  high  tension,  headache,  vertigo,  mental 
disturbance,  etc.,  and  later,  cardiac  hypertrophy. 

Symptoms. — Undoubtedly  the  influence  of  uric  acid  poisoning  is 
exaggerated  in  certain  directions,  but  in  the  present  uncertain  state  of 
its  pathology  we  are  unable  to  rigidly  draw  the  line  between  those  condi- 
tions which  are  clearly  due  to  this  cause  and  others  of  uncertain  origin. 
It  is  even  asserted,  by  excellent  authorities,  that  uric  acid  may  be  only 
one  of  several  substances — and  not  the  most  important  one — ^giving  rise 
to  these  symptoms. 

Many  of  the  nutritional  disturbances,  apparently  excited  by  uric 
acid,  are  marked  by  impaired  oxidation  of  tissue,  notably  gout.  The 
digestion  is  impaired  in  various  directions,  catarrhal  inflammation  of 
both  the  gastro-intestinal  and*  respiratory  mucous  membranes  is  corn- 
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mon.  Irritation  of  the  nervous  tissue  results  in  many  irritative  symp- 
toms. Neuralgias,  mental  depression,  irritability  of  temper,  insomnia, 
and  headache,  often  of  a  congestive  type,  are  prominent.  A  variety 
of  skin  lesions,  including  urticaria  and  eczema,  are  clearly  the  result  of 
this  cause,  also  biliary,  and  especially  renal  calculi.  The  frequent  depend- 
ence of  interstitial  nephritis  uppn  this  cause  is  well  established,  also 
acute  catarrhs  of  the  genito-urinary  mucous  membrane.  I  am  satisfied 
that  it  is  a  prominent  excitant  of  chronic  urethral  disease,  having  its 
acute  development  in  gonorrhoea. 

As  seen  in  the  urine,  most  of  the  uric  acid  is  in  combination  with 
sodium  and  ammonium,  constituting  the  ^'  acid  urates."  If  separated 
from  the  bases  it  appears  in  the  typical  crystalline  forms  resembling 
grains  of  Cayenne  pepper,  which  have  been  already  fully  described 
(p.  338).  The  separation  is  due  to  an  excessive  amount  of  uric  acid,  an 
abnormally  high  degree  of  acidity,  and  abnormally  little  of  pigment  and 
mineral  salts  (Roberts).  For  a  further  consideration  of  this  subject,  espe- 
cially for  its  treatment,  see  "  Gout,"  page  888. 

It  may  be  added  that  lycopodium,  sepia^  mlphur,  berberis  and  tfUaspi 
bursa  pastoris  have  been  most  strongly  recommended  as  useful  for  the 
lithsemic  state.  When  associated  with  gouty  arthritis  colchicine  is  of  first 
importance. 

RICKETS  (Rachitis). 

DeflnitioiL — A  general  affection  of  nutrition  to  which  infants  and 
young  children  are  subject,  and  which  is  excited  by  improper  feeding 
and  a  want  of  fresh  air,  sunlight,  cleanliness,  etc.  It  is  characterized  by 
impairment  of  the  general  health,  arrested  growth,  abnormal  pro- 
liferation and  delayed  calcification  of  the  developing  bones. 

Etiology. — The  cause  of  rickets  is  not  positively  known,  but  we 
have  very  certain  knowledge  of  the  conditions  under  which  the  disease 
develops.  These  are  suggested  by  the  statement  that  nearly  all  cases 
occur  among  the  offspring  of  the  poor  in  crowded  portions  of  the  great 
cities  of  the  temperate  zone.  It  is  more  common  in  the  cities  of  England 
and  on  the  continent  than  in  America.  I  have  been  struck  by  the  small 
number  of  cases  coming  for  treatment  at  the  clinics  in  Philadelphia, 
and  the  few  applying  for  the  treatment  of  other  ailments,  who  are 
discovered  to  be  rachitic,  the  number  being  in  marked  contrast  to 
that  observed  in  the  European  capitals,  which  varies  from  50  to  75  per 
cent,  of  all  children  applying  for  treatment.  It  can  only  be  explained 
by  our  admirable  housing  of  the  poor.  Colored  children  exhibit  a 
marked  predisposition  to  the  disease.  Of  first  importance  appears  to 
be  the  character  of  the  diet  of  the  little  patient.  This  has  usually 
been  of  an  improper  nature,  of  poor  quality,  and  often  insufficient  in 
quantity.    Too  much  of  starch,  poor  cows'  milk,  or  this  article  improp- 
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Brly  prepared,  the  use  of  patent  foods,  irregular  feeding,  unhealthy 
mother's  milk,  especially  nursing  during  pregnancy,  or  prolonged  lacta- 
tion, are  some  of  the  causes  of  disordered  digestion  and  assimilation 
upon  which  this  disease  depends.  Of  hardly  secondary  importance  is  a 
lack  of  light  and  well-ventilated  apartments,  and  a  failure  to  take  the  child 
frequently  into  the  open  air.  Heredity  Jias  been  advocated,  but  does  not 
appear  to  be  supported,  although  the  evidence  of  inheritance  of  an  im- 
paired constitution  is  often  strong.  The  parents  are  often  syphilitic,  the 
mother  especially  anaemic  or  tuberculous ;  but  these  factors  probably  act 
only  by  creating  a  greater  delicacy  of  nutrition,  consequently,  a  child 
which  is  vulnerable.  Parents  who  are  advanced  in  years,  or  mothers 
who  have  had  frequent  pregnancies,  are  thought  to  be  more  apt  to  have 
rachitic  children.  A  small  percentage  of  cases  develop  in  children  of 
healthy  parents,  but  these  may  often  be  explained  by  the  character  of 
the  diet.  Few  cases  develop  before  the  sixth  month  or  after  the  third 
year,  and  with  great  rarity  after  the  fifth  or  sixth  year. 

Morbid  Anatomy. — The  characteristic  lesions  of  rachitis  are  found 
in  the  bones,  particularly  in  the  extremities  of  the  long  bones,  in  the 
bones  of  cranium,  and  in  the  ribs.  It  is  well  to  recall  the  following 
facts  relating  to  the  growth  of  bone.  Development  of  the  long  bones 
proceeds  from  the  periosteum  without,  the  medullary  space  within,  and 
the  cartilaginous  extremity — the  epiphysis,  the  junction  of  which  with 
the  shaft  is  indicated  by  a  chondroid  substance  divided  into  two  nar- 
row bands,  which,  as  far  as  the  extremity  of  the  bone  is  concerned,  is  the 
area  of  active  multiplication  of  cartilage  cells  and  their  transformation 
into  bone. 

According  to  Kassowitz,  hypersemia  involving  all  of  the  structures 
entering  into  the  composition  of  bone,  vis.,  periosteum,  osseous  tissue, 
cartilage  and  marrow,  is  the  initial  change  in  the  development  of 
rachitic  lesions,  and  tends  to  an  exaggerated  proliferation  of  cartilage 
cells  and  a  gradual  softening  of  the  matrix.  Calcification  is  retarded 
and  irregular,  the  resulting  structure  being  soft,  yielding  gradually 
under  normal  use  with  resulting  deformities,  which  will  be  considered 
when  discussing  the  symptoms.  Growth  is  retarded  in  the  long  bones. 
It  is  more  marked  in  the  epiphyses,  which  may  be  considerably  enlarged. 
The  subperiosteal  strata  are  spongy  and  manifest  thickening  and  cellular 
proliferation  with  ultimate  transformation  into  osseous  tissue.  As  in  the 
extremities,  calcification  proceeds  irregularly,  involving  numerous  points, 
which  gradually  increase  in  size  and  coalesce  with  the  formation  of  a 
shaft  which  is  of  greater  diameter  than  normal. 

It  is  probable  that  the  hypereemia  stimulates  absorption  suflSciently 
to  cause  removal  of  earthy  salts  from  bone  already  well  developed,  and 
this  is  supposed  to  take  place  especially  on  the  side  of  the  medullary 
canal ;  though  this  not  admitted  by  all  authorities.  Mi<;roscopical  exam 
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ination  of  spongy  tissue  shows  the  jelly-like  contents  of  the  spaces  to  con- 
sist of  cell  elements  of  various  shapes  and  blood-corpuscles.  Its  relation 
to  cartilage  or  bone  cannot  be  stated  positively. 

Rachitic  bones,  particularly  thin  ones,  as  those  composing  the 
cranium,  may  undergo  sufficient  softening  to  permit  incising  them  with 
a  knife.  Longitudinal  section  of  a  long  bone  exhibits  marked  thicken- 
ing, vascularity,  and  a  slightly  bluish  color  of  the  stratum  of  cartilage, 
which  is  interposed  between  the  epiphysis  and  diaphysis  and  which  may 
be  visible  upon  the  external  surface  of  the  bone  as  an  elevated  band, 
with  less  consistency  than  the  neighboring  surfaces.  The  changes  taking 
place  in  the  flat  bones  are  best  studied  in  those  of  the  cranium,  which 
become  much  thickened,  especially  at  their  edges,  resulting  in  promi- 
nence  of  the  sutures  when  ossification  is  completed.  The  fontanelles 
may  remain  open  well  into  the  third  year.  Portions  of  the  cranium, 
•especially  the  occipital  bone,  undergo  a  marked  degree  of  absorption  and 
thinning  under  the  stimulus  of  the  internal  pressure  produced  by  the 
rapidly  developing  brain  of  the  young  child.  This  thinning  is  also 
favored  by  the  imperfect  calcification.  The  condition  may  be  readily 
detected  by  palpation. 

The  weight  of  the  bones  is  much  diminished  in  rachitis.  Trousseau 
found  those  of  a  child  eight  years  of  age  to  weigh  but  about  one-seventh 
the  normal,  and  chemical  examination  reveals  a  loss  of  two-thirds  of  the 
inorganic  elements.  With  recovery  the  deposit  of  these  elements  is  ex- 
cessive, and  without  the  normal  process  of  ossificationr  which  leads  to 
ihe  formation  of  a  structure  of  great  density.  This  condition  is  more 
pronounced  in  the  epiphyses  and  in  great  degree  arrests  the  growth  of 
the  bone  in  its  long  axis.  F.  W.  Beneke  has  carefully  studied  the  blood- 
vessels of  rachitic  children  and  asserts  that  the  arteries  are  of  abnormal 
size  throughout  the  body,  particularly  the  carotid  vessels,  to  which  he 
thinks  the  changes  in  the  head  mainly  due.  In  several  cases  terminat- 
ing rapidly  these  vessels  were  unusually  capacious.  To  this  abnormal 
capacity  he  attributes  the  increased  vascularity  and  impaired  circulation, 
which  is  especially  prominent  in  the  epiphyses,  also  the  inflammatory 
pulmonary  complications,  etc. 

Symptoms. — There  is  considerable  variety  in  the  onset  of  the  dis- 
ease, many  cases  are  preceded  by  disturbed  health,  more  particularly 
by  gastro-enteric  disorders  with  loss  of  appetite,  eructations,  vomiting,  dis- 
tention of  the  abdomen,  diarrhoea  with  acid  or  foul  stools,  and  a  sour- 
smelling  breath.  There  may  also  be  the  general  evidences  of  impaired 
health,  viz.,  paleness,  flabbiness,  unhealthy  skin,  emaciation  or  undue 
fatness.  Less  frequently  the  lesions  appear  after  trivial  disturbance  of 
health,  and  perhaps  after  the  child  has  learned  to  walk. 

It  is  first  noticed  that  walking  tires,  and  that  there  is  a  disposition 
to  lie  down  and  keep  still ;  slight  fever  appears  at  night,  the  bed-cloth- 
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ing  is  kicked  off,  and  the  bead  sweats  profusely,  especially  during  sleep. 
When  handled  the  child  may  cry,  or  complain  if  old  enough,  due  to  a 
general  tenderness  of  the  body,  which  is  more  marked  in  the  extremities. 
Whatever  the  early  condition  of  general  health  may  be,  with  the  active 
development  of  rickets  the  child  becomes  feeble,  loses  flesh,  and  the 
symptoms  already  detailed  increase.  The  lesions  may  involve  most  or 
all  of  the  bones ;  less  frequently  those  of  the  lower  extremities  manifest 
the  first  changes  with  extension  to  those  of  the  upper  extremities,  trunk, 
and  finally,  to  the  cranium.  The  changes  are  less  marked  in  the  bones 
last  attacked.  In  cases  of  this  character  the  susceptibility  of  the  patient 
is  evidently  not  as  great  as  in  children  developing  the  general  form,  for 
it  seldom  appears  before  eighteen  months  or  two  years  of  age. 

The  symptoms  related  to  the  thorax  are  among  the  first  to  appear, 
especially  the  development  of  nodules  which  may  be  readily  palpated, 
and  often  seen  in  thin  children,  at  the  junction  of  the  rib«  with  the 
cartilages.  They  are  rarely  met  in  subjects  over  five  or  six  years  of  age, 
are  due  to  proliferation  of  the  cartilage  elements,  and  identical  in  path* 
ological  character  with  the  changes  in  the  epiphyses.  The  yielding 
character  of  the  thoracic  walls  favors  the  characteristic  deformity  de* 
veloping  in  these  structures,  which  persist  as  the  most  prominent 
sequence  of  rickets.    It  is  due  to  pressure,  not  to  muscular  action. 

The  more  important  features  of  this  deformity  are  vertical  grooves,, 
external  to  the  junction  of  the  ribs  and  cartilages,  which  gradually 
diverge  from  the  median  line  in  their  downward  course.  The  sternum 
is  rendered  prominent  (''  chicken-breast ").  These  grooves  are  crossed 
by  depressions  which  extend  from  the  region  of  the  lower  extremity  of 
the  sternum  toward  the  axillse.  The  latter  are  usually  more  pronounced 
during  inspiratory  efforts.  These  parietal  changes  exercise  a  most  un- 
favorable influence  over  the  development  of  the  lungs,  and  the  heart  is 
displaced  to  the  right  or  is  elevated.  Organic  changes,  especially  hyper- 
trophy, may  develop.  Acute  pulmonary  diseases  are  attended  by  unusual 
danger  as  the  result  of  impaired  activity  of  the  respiratory  organs. 

Deformity  of  the  extremities  is  due  to  enlargement  of  the  epiphyses,, 
and  curving  and  twisting  of  the  shafts  of  the  long  bones.  The  epiphy- 
seal changes  are  more  pronounced  in  the  lower  extremities  of  the  bones 
of  the  leg  and  forearm,  the  enlargement  of  these  parts  being  conspicu- 
ous. Deformity  is  due  to  the  weight  of  the  body,  muscular  action,  and 
pressure.  The  form  of  distortion  of  the  bones  of  the  lower  extremities 
is  dependent  mainly  upon  whether  the  child  has  learned  to  walk  or  not. 
If  it  has,  the  curves  will  consist  in  an  increase  of  those  which  are  nor- 
mal, t.  e.,  the  convexities  will  be  from  the  median  line,  giving  rise  to 
"  bow-legs,'*  and  "  knock-knees."  Deformities  of  the  feet  are  common. 
These  vaHous  distortions  of  the  lower  limbs  are  th^  cause  of  awkward 
and  often  difficult  locomotion.     Bowing  in  other  directions  is  infre- 
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quent.  The  radius  and  ulna  are  less  often  bent  and  in  much  less 
degree.  Their  curve  is  usually  to  the  extensor  aspect  of  the  limb.  The 
femur  and  humerus  are  less  frequently  bowed  and  seldom  in  marked 
degree.  The  epiphyses,  especially  of  the  lower  extremities  of  the  femur 
and  tibia,  may  be  displaced,  not  preservijig  their  relation  to  the  long 
axis  of  the  bones.  Fractures,  usually  of  the  incomplete  variety,  are 
not  uncommon. 

The  head  is  apparently  enlarged,  due  to  continued  growth  of  the 
brain,  that  of  th^  bones  of  the  face  being  arrested.  The  long  diameter 
may  be  positively  increased,  but  the  face  appears  diminutive,  indeed  the 
growth  of  the  facial  bones  is  inhibited.  The  fontanelles  and  sutures  do 
not  close,  and  the  margins  of  the  bones  are  thickened.  Hyperplastic 
changes  progress  in  the  frontal  and  parietal  elevatigns,  with  resulting 
thickening  of  these  bones,  while  portions  of  the  skull,  particularly  the 
occipital  bone,  are  thinned  and,  when  palpated,  crackle  like  parchment 
(cranio-tabes).  Numerous  spots  may  be  discovered,  especially  upon  the 
back  of  the  head,  where  the  osseous  matter  has  entirely  disappeared. 
The  forehead  is  broad,  fiat,  and  has  a  squarish  outline.  The  skull,  also, 
often  has  a  quadrilateral  form — the  ^^  caput  quadratum"  The  hair  upon 
the  back  of  the  head  may  be  lost  as  the  result  of  the  impaired  nutrition 
of  these  parts,  caused  by  tissue  changes,  continued  pressure  during 
recumbency  and  excessive  sweating.  A  systolic  murmur  heard  with 
greatest  distinctness  over  the  anterior  fontanelle  has  been  held  to  be 
characteristic  of  the  rachitic  skull.  This  has  been  disproven,  however, 
the  murmur  being  not  uncommon  in  healthy  subjects.  Juracz  considers 
it  due  to  stenosis  of  the  carotid  arteries,  which  are  temporarily  retarded 
in  development,  and  that  it  is  only  heard  in  association  with  a  coincir 
dent  murmur  in  these  vessels. 

The  inferior  maxillary  bone  undergoes  changes  which  are,  in  a  meas- 
ure, at  least,  the  result  of  muscular  action  exerted  upon  the  softened  struc* 
ture.  The  anterior  portion  undergoes  flattening,  developing  abnormal 
angles,  the  general  effect  being  that  of  squareness.  The  upper  surface  of 
the  jaw  is  directed  abnormally  inward  and  posteriorly,  with  a  resulting 
malposition  of  the  teeth,  which  are  delayed  in  their  appearance,  irreg- 
ular in  development,  abnormal  in  size,  deficient  in  enamel,  and  the  ante- 
rior surfaces  of  the  incisors  are  roughened  or  ridged  from  loss  of  enamel. 
The  superior  maxillary  bone  is  diminished  in  its  transverse  diameten 
The  roof  of  the  mouth  is  narrow  and  abnormally  high. 

Feebleness  of  the  soft  tissues  leads  to  an  exaggeration  of  the  posterior 
convexity  of  the  spine,  sufficient,  in  some  cases,  to  resemble  Pott's  dis- 
ease. The  parts  are  at  once  restored  to  their  normalposition  if  the  child 
is  laid  upon  its  back.    Curves  in  other  directions  are  much  less  common. 

Pelvic  deformity  is  common  and  is  the  result  of  compression  of  the 
pelvic  bones  between  the  thigh  bones  upon  the  lower  side  and  the  weight 
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of  the  parts  above.  The  sacrum  is  displaced  forward  and  downward, 
reducing  the  conjugate  axis.  The  lateral  walls  may  be  approximated  by 
the  pressure  of  the  heads  of  the  thigh  bones,  causing  abnormal  promi- 
nence of  the  symphisis  pubis.  Lateral  curvature  of  the  spine,  as  well  as 
other  factors,  may  distribute  the  pressure  in  such  a  manner  as  to  modify 
the  deformity.  In  female  subjects  the  influence  of  pelvic  distortion  is 
felt  when  the  period  of  child-bearing  arrives,  labor  being  seriously  com- 
plicated or  impossible. 

The  foetus  may  exhibit  many  of  the  evidences  of  rickets  (congenital 
rachitis).  There  is  excessive  bowing,  and  sometimes  fracture  of  the 
iimbs,  which  are  short  The  fontanelles  are  abnormally  large,  and  there 
is  an  absence  of  the  proliferating  cartilaginous  segment  interposed, 
between  the  epiphyses  and  the  shafts  of  the  long  bones. 

Rickets  is  a  chronic  affection  lasting  for  months.  Acute  cases  have 
been  reported,  but  these  possess  rather  the  character  of  scurvy  or  osteo- 
myelitis. 

Nervous  symptoms  are  often  a  prominent  feature  of  rickets.  Irrita- 
bility, sleeplessness,  twitching  of  muscles  and  starting  of  the  entire  body 
are  common.  Convulsions  may  occur,  and,  according  to  Sir  William 
Jenner,  rachitis  is  closely  related  to  those  which  occur  later  than  the 
sixth  month.  The  muscles  of  the  larynx  are  irritable,  and  there  is  a 
predisposition  to  the  various  affections  marked  by  laryngeal  spasm,  viz., 
laryngismus  stridulus,  spasmodic  croup,  «tc.  Tetany  may  occur  and 
involves  the  upper  extremities  most  frequently.  Mental  development  is 
often  very  rapid. 

ComplicatioilS. — Bronchitis  is  frequent  and  persistent,  witba  strong 
tendency  to  the  development  of  broncho-pneumonia.  Emphysema  is 
occasionally  observed,  also  scrofula,  tuberculosis,  chronic  hydrocephalus, 
convulsions,  tetany  and  spasmodic  affections  of  the  larynx. 

DiagnofliB. — Difficulty  in  diagnosis  can  only  occur  when  the  rachitic 
condition  is  ill-developed.  It  is  suggested  by  the  prominent  symptoms 
which  have  been  detailed,  viz.,  general  evidences  of  malnutrition 
(although  the  child  may  be  plump),  with  profuse  sweating  of  the  head, 
slight  night  fever,  causing  the  bed-clothing  to  be  kicked  off,  delayed 
eruption  of  the  teeth,  tenderness,  especially  of  the  lower  extremities, 
with  indisposition  to  stand  or  make  use  of  the  lower  limbs.  If  carefully 
examined  at  this  time,  the  wrists  and  ankles  may  be  found  enlarged  and 
tender.  The  joints  may  be  loose,  diarrhoea  is  often  troublesome,  and,  if 
the  teeth  have  appeared,  the  incisors  may  be  ridged.  Scurvy  may  com- 
plicate or  simulate  rachitis.  In  scurvy  there  is  marked  tenderness  and 
often  the  slightest  movement  of  the  lower  extremities  causes  screaming 
and  every  evidence  of  intense  suffering.  In  uncomplicated  scurvy 
there  is  an  absence  of  any  degree  of  enlargement  of  the  extremities  of 
the  long  bones,  of  sweating  of  the  head,  night  fever,  etc. 
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PrognosiB. — The  danger  to  life  is  from  intercurrent  developments 
such  as  acute  bronchitis,  broncho-pneumonia,  convulsions,  etc.,  or  more 
chronic  processes  such  as  scrofula  or  phthisis.  Rachitic  children  are 
particularly  prone  to  bronchitis,  a  combination  resulting  in  a  high 
degree  of  mortality.  A  very  few  die  from  general  failure  arising  from 
the  prostrating  influence  of  the  disease.  The  future  of  the  child  de- 
pends much  upon  the  condition  of  the  chest  walls.  Marked  distortion 
of  the  ribs  with  a  high  degree  of  recession  of  the  lower  portion  of  the 
chest  during  inspiratory  efforts  is  most  unfavorable,  also  extensive  in* 
volvement  of  the  glandular  system. 

If  the  course  of  the  case  is  favorable  the  symptoms  diminish  in 
severity;  first  the  more  general  ones  such  as  fever,  gastro-intestinal 
troubles,  and  sweating,  followed  by  diminution  in  size  of  the  enlarged 
epiphyses.  Even  the  curved  bones  straighten  somewhat,  ossification 
progresses,  the  bones  lose  their  softness  and  become  strong,  although 
often  abnormally  thick.  The  retardation  of  growth  may  continue  for  a 
sufficient  period  of  time  to  result  in  a  permanently  small  stature. 

Treatment. — The  first  step  in  the  treatment  of  rickets  is  to  improve 
the  unfavorable  conditions  under  which  the  disease  has  developed.  To 
accomplish  this  it  is  necessary  to  order  that  the  child  shall  be  properly 
housed,  fed,  bathed,  aired,  etc.  As  to  apartments,  they  should  be  dry, 
light,  properly  warmed  and  well  ventilated.  When  the  weather  permits, 
it  ia  important  to  take  the  child  into  the  open  air,  and  it  is  best  to  persist 
in  this  daily  airing  even  during:  cool  weather,  using  every  precaution 
1x>  avoid  taking  cold.  Bathing  should  be  repeated  daily.  The  clothing 
ishould  be  light,  consisting  preferably  of  flannel.  The  bed  should  be 
composed  of  some  firm  material,  and  the  pillow  of  hair.  High  pillows 
are  objectionable.  Deformities  are  favored  by  walking  and  by  too  long 
continuance  of  certain  positions.  The  food  should  be  the  milk  of  a 
healthy  mother.  Too  protracted  nursing  has  been  mentioned  as  favoring 
rickets.  If  this  source  of  food  is  impossible,  sterilized  cow's  milk  should 
be  selected  and  properly  diluted,  according  to  the  age  of  the  child.  Most 
children  do  well  upon  mixed  milk  if  it  has  been  properly  cared  for,  and 
there  is  less  risk  than  from  the  milk  of  one  cow  unless  the  latter  is  known 
to  be  a  healthy  young  animal.  The  formation  of  curds  of  too  great  den- 
sity may  be  prevented  by  adding  a  quantity  of  long-cooked  and  well- 
strained  oat-meal,  barley-meal,  or  other  similar  article.  Patent  foods 
should  be  avoided.  As  the  digestive  organs  are  often  at  fault,  it  is 
impossible  to  give  specific  directions  as  to  diet  within  so  limited  a  space. 
The  problem  is  to  discover  a  character  of  diet  which  will  digest  readily, 
and  this  must  be  learned  largely  through  careful  inspection  of  the  stools. 
If  a  scorbutic  taint  can  be  detected  rapid  improvement  may  follow  the 
giving  of  anti-scorbutic  food.  After  weaning,  milk  should  still  be  used, 
and  animal  food  in  other  forms  added  to  the  dietary,  especially  animal 
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broths,  scraped  beef,  and  gelatin.  Stale  bread,  or  better,  a  plain  bread 
pudding  with  batter,  is  usually  relished.  Fats,  in  the  form  of  whipped 
cream,  butter,  and  cod-liver  oil,  are  well  taken  and  beneficial. 

Of  medicines  for  this  condition  the  most  important  are  phosphorus 
and  the  same  drug  in  its  various  combinations,  especially  ferrum  phos- 
phoricum  &nd  calcarea  phosphorica.  It  is  well  to  begin  the  treatment  with 
remedies  addressed  to  the  symptoms  of  gastro-intestinal  disturbance,  or 
any  other  acute  group  of  symptoms  which  may  be  present,  and  after 
relief  of  these  to  administer  phosphorus  if  not  contra-indicated.  It  is 
best  to  begin  with  the  third  to  the  sixth  dilution,  and  employ  lower 
preparations  if  required.  Fresh  dilutious  made  from  a  saturated  solu- 
ution  of  phosphorus  in  alcohol  are  advisable.  Should  intercurrent 
remedies  be  required  phosphorus  may  be  omitted  for  the  time.  The 
chronic  character  of  the  disease  and  the  necessity  of  infrequent  changes 
in  the  essential  remedy  should  be  remembered. 

Ferrum  phosphoricum  appears  to  be  nearly  as  valuable  as  phosphorus 
as  an  essential  remedy  for  rachitis.  I  have  found  it  more  efficient  when 
the  limbs  were  tender  and  motion  excited  pain — symptoms  suggesting 
scorbutus — and  for  the  bronchitis  and  broncho-pneumonia.  The  com- 
bination with  lime — calcarea  phosphorica — is  preferable  when  the  calcarea 
constitution  is  well  developed.  The  second  and  third  decimal  tritura- 
tions of  these  preparations  I  have  employed  most  frequently.  Calcarea 
carbonica  often  relieves  the  sweating  and  gastro-intestinal  symptoms 
with  sour  stools,  but  is  not  as  valuable  an  anti-rachitic  remedy  as  aiZicea, 
which  Hughes  first  strongly  recommended  for  the  control  of  the  sweats, 
sensitiveness  of  the  surface,  and  cartilaginous  changes.  Phosphoric  addy 
long  ago  recommended  by  Hartmann,  is  a  remedy  of  power  for  feeble 
children  who  seem  to  be  greatly  exhausted.  They  lie  much  in  one 
position  and  are  disinclined  to  move,  and  have  loose  stools  with  con- 
siderable flatulency.  The  lower  dilutions  act  favorably  not  only  upon 
the  debility  and  diarrhoea,  but  upon  the  changes  in  the  bones. 

The  symptoms  attendant  upon  disordered  dentition,  the  various 
laryngeal,  bronchial,  pulmonary  and  gastro-intestinal  complications  are 
to  be  treated  as  if  independent  affections. 

Aside  from  the  remedies  recommended,  asafodiday  baryta  carb.^  beUa- 
donna,  fluoric  add,  lycopodium,  nUa,  rhus  toz.,  staphisagriaj  theridion  and 
sviphur  may  prove  of  service. 

Skilful  application  of  orthopaedic  apparatus  may  improve  de- 
formity. Failing  in  this  the  distorted  bones  may  be  straightened  by 
means  of  surgical  operations. 
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OSTEOMALACIA. 

Synonyms. — MoUities  ossium ;  malacosteon. 

Definition. — A  rare  affection,  characterized  clinically  by  softening, 
distortion  and  even  fracture  of  the  bones,  the  result  of  their  decalcifica- 
tion.   Unlike  rickets,  it  affects  adults  almost  exclusively. 

Etiology. — Osteomalacia  is  one  of  the  rarest  of  diseases,  less  than 
two  hundred  cases  having  been  recorded.  Its  cause  is  not  known.  Few 
cases  have  been  observed  in  persons  under  twenty  or  after  fifty  years  of 
age.  Women  furnish  at  least  nine  of  each  ten  cases.  It  is  extremely 
rare  in  children,  in  fact,  some  authors  do  not  admit  its  occurrence  in  this 
class.  It  has  prevailed  in  certain  regions.  Casati  claims  that  in  Milan 
nearly  one  per  cent,  of  all  puerperal  women  developed  osteomalacia,  most 
of  the  patients  coming  from  a  certain  valley.  In  50  per  cent,  of  all 
cases  the  development  is  in  association  with  pregnancy  or  lactation,  espe- 
cially rapidly  repeated  pregnancies  and  prolonged  lactation.  Quite  a 
number  of  the  remaining  cases  are  related  to  senility,  and  the  develop- 
ment of  all  forms  is  favored  by  poverty  and  its  attending  conditions. 

Pathology  and  Anatomical  Alterations.— Gradual  decalcification 
results  in  a  high  degree  of  softening  of  the  bones,  which,  when  the  change 
is  well  developed,  may  be  readily  cut  with  a  knife,  and  being  unable  to 
supportthesuperimposedweight  they  undergo  distortion  and  may  fracture. 
Section  reveals  an  enlargement  of  the  medullary  canal.  There  may  be  a 
general  or  localized  absorption  of  the  spongy  portion,  the  space  or  spaces 
being  filled  with  the  increased  medullary  substance,  which  in  advanced 
stages  becomes  fatty,  then  atrophic.  The  bone  canals  also  enlarge  and  are 
filled  with  soft,  reddish  tissue.  This  enlargement  of  the  medullary  cavity 
and  normal  canals  within  the  bone,  associated  with  progressive  decalcifica- 
tion and  atrophy  of  the  osseous  tissue  from  within  outward,  with  corre- 
sponding weakening  of  the  structure,  bending  or  fracture  are  the  char- 
acteristic anatomical  changes.  It  is  believed  that  a  thin  sub-periosteal 
stratum  of  osseous  substance  always  remains.  The  periosteum  under- 
goes thickening  and  the  proliferating  layer  is  hyperaemic.  During 
active  progress  of  the  disease  the  medullary  substance  is  highly  vascu- 
lar, and  it,  as  well  as  the  deeper  layer  of  the  periosteum,  may  con- 
tain hsemorrhagic  extravasations.  Microscopical  examinations  show 
the  medullary  spaces  to  be  filled  with  nucleated  medullary  cells,  and 
the  adjacent  osseous  structure,  losing  its  lime  salts,  appears  fibrillated, 
and  contains  unbranched  remains  of  bone  corpuscles.  The  prevailing 
theory  as  to  the  pathology  of  osteomalacia  attributes  the  solution  and 
removal  of  the  lime  salts  to  the  presence  of  lactic  acid.  The  excessive 
amount  of  this  substance  which  tends  to  store  in  the  bones,  is  the  result 
of  impaired  oxidation.  According  to  Rindfleisch,  carbonic  acid  may 
possess  a  solvent  power,  it  also  accumulating  in  the  bones  as  the  result 
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of  impaired  oxidation.  During  pregnancy  the  foetas  is  supplied  with 
lime  at  the  expense  of  the  mother,  who  does  not  retain  sufficient  for  the 
wants  of  her  organism.  Why  this  is  so  has  not  yet  been  explained.  The 
relationship  existing  between  osteomalacia  and  diabetes  is  an  interesting 
one,  as  they  seem  sometimes  to  be  transmuted  one  into  the  other,  accord- 
ing to  the  conditions  under  which  the  patient  lives ;  for  instance,  the  osteo- 
malacia may  be  exchanged  for  diabetes,  when  the  poverty-stricken  indi- 
vidual is  better  surrounded  and  well  fed. 

Symptoms. — The  onset  is  usually  very  gradual.  The  most  import- 
ant early  manifestation  is  pain,  usually  continuous,  and  appearing  in 
that  portion  of  the  body  first  attacked,  which  may  be  the  pelvis,  spine  or 
ribs.  It  is  of  a  rheumatoid  character,  deep-seated,  aggravated  at  night, 
after  protracted  exercise  or  long  sitting  or  stooping,  and  may  be  associ- 
ated with  tenderness.    Fever  is  an  occasional  attendant. 

After  a  continuation  of  this  pain  for  a  variable  time,  another  of  the 
early  symptoms,  viz.,  deformity,  appears.  If  the  pelvis  is  attacked,  the 
acetabula  are  approximated  and  the  sa.crum  pressed  forward  into  the 
pelvic  cavity.  The  result  is  encroachment  upon  the  superior  and  infe- 
rior straita,  resulting  in  interference  with  labor,  and,  in  some  cases, 
with  the  functions  of  the  bladder  and  rectum. 

Involvement  of  the  ribs  results  in  deformity  due  to  bending  and 
fracture.  The  latter  presents  some  uniformity  in  development ;  a  series 
of  fractures^Kiue  to  external  pressure— occurring  in  the  line  of  the  ax- 
illae, while  other  rows  of  fractures  posteriorly  and  anteriorly  to  these 
lines  may  result  from  muscular  action  and  various  movements.  The 
sternum  also  yields  and  may  fracture.  The  changes  in  the  parietes  of 
the  chest  disturb  the  contained  organs;  as  a  consequence  dyspnoea,  asth- 
matic paroxysms  and  palpitation  of  the  heart  are  common  symptoms. 
Lateral  curvature  of  the  spine  is  not  rare,  exaggeration  of  the  normal 
spinal  curves  is  common,  especially  the  cervical,  throwing  the  head 
forward  and  downward  in  a  marked  fashion.  The  softened  vertebrse 
yield  under  their  burden  with  corresponding  shortening  of  the  stature. 
The  extremities  may  become  fragile  and  fracture  from  trivial  acci- 
dents, such  a  fracture  sometimes  being  the  first  evidence  of  the  existence 
of  the  disease.  Callus  is  imperfectly  formed  or  may  be  absorbed  after  its 
formation.  Excessive  curves  of  the  bones  of  the  lower  extremities  may 
lead  to  difficult  and  awkward  locomotion.  The  bones  of  the  cranium 
are  but  rarely  involved,  although  the  teeth  have  decayed  rapidly  or  fallen 
out.  The  muscular  system  is  illy-nourished,  flabby  and  irritable,  indi- 
cated by  twitchings  and  contractures,  which  may  be  excited  by  super* 
ficial  irritants. 

The  urine  does  not  present  anything  characteristic.  Excretion  of 
lime  salts  is  not  regularly  increased.  They  may  be  present  in  the  urin- 
ary sediment  or  as  calculi  within  the  kidneys.  Urea  and  uric  acid  are 
about  normal.    Albumin  is  rarely  present 
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The  milk,  sweat,  salivary  secretion,  also  that  of  both  the  respiratory 
and  gastro-intestinal  mucous  membranes,  contain  calcareous  salts  in  con- 
siderable  amount. 

The  duration  of  osteomalacia  may  be  from,  one  year,  or  somewhat 
lees,  to  ten  or  more  years.  During  this  protracted  course  there  are  many 
fluctuations.  Aggravation  is  quite  certain  to  occur,  should  pregnancy 
take  place,  and  intercurrent  disease  may  give  an  impetus  to  the  process. 
Nearly  all  cases  terminate  fatally,  either  from  progressive  general  failure 
or  from  affections  within  the  thorax,  excited  by  the  changes.in  the  chest 
walls. 

DiagnOBis. — Uncertainty  as  to  the  nature  of  the  affection  can  only 
exist  before  the  occurrence  of  the  characteristic  deformities.  The  early 
pains  will  at  first  suggest  a  variety  of  diseases,  especially  rheumatism  or 
neuralgia,  but  their  localization  and  course,  and  the  character  of  th& 
patient,  are  strongly  indicative  of  the  nature  of  the  disease.  The  deform- 
ities resemble  those  of  rachitis  but  are  of  higher  degree.  The  latter  affec- 
tion is  confined  to  infants,  the  former  almost  entirely  to  adults.  Rachitia 
is  also  attended  by  swelling  of  the  ends  of  the  long  bones,  peculiar 
button-like  enlargements  upon  the  ribs,  sweating  of  the  head,  etc. 

PrognosiB. — This  is  highly  unfavorable,  as  cases  rarely  recover. 
Too  much  hope  must  not  be  based  upon  improvements,  which  are  sooner 
or  later  followed  by  aggravation.  Pregnancy  more  than  any  other,  in- 
fluence accelerates  the  disease. 

Treatment. — Every  effort  should  be  made  to  improve  the  patient's 
surroundings  in  order  to  secure  a  suitable  habitation,  an  abundance  of 
fresh  air,  good  food,  and  suitable  clothing.  In  order  to  improve  oxida- 
tion the  patient  should  remain  much  in  the  open  air  and  take  what  exer- 
cise seems  prudent  If  unable  to  exercise,  systematic  gentle  massage  and 
frictions  should  be  continued  regularly.  Foods  rich  in  the  salts  which 
are  required  for  the  nutrition  of  the  bony  tissue  should  be  freely  em- 
ployed. Women  should  avoid  pregnancy,  and  nursing  women  should 
wean  their  babies  at  once. 

The  most  successful  results  thus  far  attained  have  followed  removal 
of  the  ovaries,  or  of  the  ovaries  and  uterus. 

I  can  discover  but  little  recorded  therapeutic  experience. 

The  old  school  has  now  popularized  our  long-ago  suggestion  of  phos- 
phorus.    GoUcarea  and  iodine  were  employed  by  Arnold. 

The  suggestions  offered  for  the  treatment  of  rachitis  should  be  con- 
sulted. 

Arnica^  calcarea  phos,,  fluoric  acid,  picric  acid,  silida  and  symph.,  hsLYe^ 
been  recommended. 
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OBESITY  (Polysarcia). 

Definition. — An  abnormal  accumulation  of  fat  in  the  regions  where 
the  substance  normally  exists,  viz.,  the  subcutaneous,  intetmuscular,  and 
subserous  connective  tissue;  also  in  the  mediastinum,  upon  the  peri- 
cardium, about  the  kidneys,  and  in  the  omentum.  The  distribution  of 
the  fat  is  usually  uneven,  some  regions  containing  little,  others  a  great 
excess. 

Etiology. — First  noting  conditions  which  predispose  to  obesity,  hered- 
ity must  be  mentioned  as  exercising  the  most  important  influence,  about 
50  per  cent  of  all  fat  people  having  had  corpulent  ancestors.  It  seems 
probable  that  the  cells  inherit  an  impaired  power  of  oxidation.  There 
appears  to  be  a  relationship  between  obesity  and  the  arthritic  diathesis, 
as  obesity  and  the  various  forms  of  development  of  arthriticism  are  often 
coexistent  in  the  same  family  and  may  often  be  traced  through  several 
generations.  Age  is  of  hardly  less  importance,  most  cases  developing 
about  the  fortieth  year.  It  appears  rather  later  in  women  (aft;er  the 
menopause),  who  are  less  frequently  affected  than  men,  in  the  ratio  of 
two  to  one.  But  few  cases  develop  in  childhood  and  early  adult  life.  It 
may  be  congenital.  Occupations  which  limit  exercise,  and  consequently 
favor  sedentary  habits,  are  powerfully  predisposing.  Habits  of  this  char- 
acter are  apt  to  be  associated  with  excessive  eating.  Racial  predisposi- 
tion exists,  obesity  being  common  in  some  African  tribes  and  among  the 
Hindoos  and  South  Sea  Islanders.  Climate  is  also  a  factor,  as  residents 
of  high  altitudes  are  seldom  corpulent,  while  it  is  common  among  resi- 
dents of  low  damp  countries.  This  is  the  reason  ascribed  for  the  fatness  of 
the  Dutch,  although  their  habits  also  have  much  to  do  with  it.  Of  excit- 
ing causes  of  obesity  excessive  eating  is  of  first  importance,  but  while  the 
ingestion  of  large  amounts  of  food  tends  to  the  increase  of  adipose  tissue 
it  must  apparently  act  in  conjunction  with  other  factors,  in  most  in- 
stances at  least,  as  we  observe  a  great  number  of  persons  who  eat  exces- 
sively who  yet  remain  lean  or  are  but  moderately  increased  in  size,  while 
at  least  one  half  of  all  fat  people  eat  with  moderation  or  even  scantily. 
Starches  and  sugars  are  the  foods  which  are  most  influential  in  the 
production  of  fat,  but  where  the  predisposition  is  strong,  the  character  of 
the  food  taken  appears  to  affect  the  result  but  little.  The  same  statement 
applies  to  the  use  of  fluids  as  drink,  of  which  obese  persons  partake 
freely.  Alcoholics,  particularly  beer,  favor  fatty  accumulation.  Their 
action  is  not  fully  understood.  Their  influence  in  retarding  oxidation  is 
thought  to  be  their  most  important  manner  of  action.  Most  persons  do 
not  increase  in  fat  from  this  cause  however,  even  if  alcoholics  are  taken 
in  very  large  quantities. 

A  relation  between  the  sexual  organs  and  accumulation  of  fat  is 
shown  by  its  occurrence  after  removal  of  the  ovaries  or  testicles*    It  is 
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often  observed  in  association  with  disorders  of  the  generative  system  in 
women,  especially  amenorrhoaa  or  sterility.  Frequent  moderate  loss  of 
blood  as  in  metrorrhagia  favors  obesity  by  reason  of  reduction  in  the 
number  of  oxygen-carriers  and  consequent  diminished  oxidation. 

The  same  reason  (lessening  of  red  blood-corpuscles)  applies  to  the 
obesity  attendant  upon  various  aflfections  characterized  by  anesmia,  viz., 
chlorosis,  the  various  ansemias,  and  occasionally  from  some  destructive 
disease  such  as  pulmonary  phthisis  or  carcinoma. 

A  variety  of  affections  of  the  nervous  system  favor  obesity.  It  is 
common  among  idiots,  and  is  often  observed  in  sufferers  from  neuralgia, 
which  is  in  a  measure  at  least  due  to  the  enforced  quiet  often  necessary. 
Hysterical  women  tend  to  grow  fat.  Convalescents  from  acute  disease 
often  gain  much  fat,  also  women  after  parturition,  particularly  if  they  do 
not  nurse  their  babies. 

Pathology  and  Morbid  Anatomy. — Food  is  divisible  into  albu- 
minoids, carbohydrates,  fats,  water  and  salts.  The  tissues  are  supplied 
with  fat  largely  from  the  albuminous  constituent,  which  through  oxida- 
tion is  split  up  into  two  classes,  one  being  nitrogenous,  the  other,  which 
is  the  fat-producing  element,  being  non-nitrogenous.  Carbohydrates 
furnish  but  an  inconsiderable  proportion  of  the  fat.  Fats  are  taken  into 
the  blood  in  the  form  of  an  emulsion,  which  is  absorbed  by  the  lacteals 
and  passes  into  the  venous  circulation,  or  after  combination,  resulting  in 
the  formation  of  glycerophosphoric  acid,  fatty  acid  and  soaps.  This 
combination  in  the  small  intestine  produces  a  soap  which  is  capable  of 
retaining  in  solution  a  certain  proportion  of  the  fat.  The  action  of  the 
pancreatic  secretion,  and  of  the  bile,  upon  the  fat,  results  in  the  develop- 
ment of  fatty  acids  and  glycerin,  the  latter  combining  with  phosphoric 
acid  having  its  origin  in  the  phosphates,  from  which  it  is  separated  by 
the  action  of  hydrochloric  acid  derived  from  the  gastric  juice.  This 
diffusible  glycerophosphoric  acid  and  the  soap,  elaborated  in  this  manner, 
are  absorbed,  entering  the  general  circulation  and  the  tissues  where  they 
are  oxidized.  If  the  amount  of  fat  taken  is  in  excess  of  what  these  sub- 
stances (soaps  and  alkaline  matters)  are  able  to  retain  in  solution,  it 
appears  in  the  blood  in  the  form  of  minute  oil  globules  (lipsemia),  a 
condition  which  is  not  rare  after  a  heavy  meal  containing  an  excess  of 
fatty  matter.  If  this  condition  is  continued,  the  excess  is  deposited  in 
the  adipose  tissue  and  in  the  liver,  being  removed  by  reducing  the 
amount  of  fat  in  the  food,  by  active  exercise  and  during  fever.  A  certain 
amount  of  stored  fat  is  essential  to  endurance,  and  a  degree  of  exercise 
or  a  diet  which  effects  its  reduction  to  the  minimum  is  unwise. 

Elimination  of  fat  taken  in  quantities  so  great  that  oxidation  and 
storage  are  incapable  of  disposing  of  it,  is  by  the  mucous  and  cutane- 
ous surfaces.  The  stools  contain  fat  if  the  secretions  of  the  pancreas 
and  liver  are  defective ;  the  skin  is  oily,  unhealthy,  and  often  presents 
69 
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eruptions,  especially  acne ;  even  the  urine  may  contain  fat,  representing 
a  form  of  chyluria.  It  was  stated  that  (contrary  to  a  very  common  im- 
pression) the  carbohydrates  furnish  but  a  small  portion  of  the  fat.  It 
may  be  further  added  that  they  are  seized  upon  more  quickly  and 
oxidized  more  rapidly  than  the  fats,  consequently,  if  taken  in  too  large 
amounts  the  latter,  in  some  degree,  fail  of  oxidation  and  are  stored  in 
the  tissues.  As  an  accumulation  of  fat  in  the  various  regions  to  be 
named  is  a  normal  condition  it  is  impossible  to  draw  a  sharp  line  of 
demarcation  between  that  which  is  physiological  and  that  which  is 
pathological.  The  fatty  tissue  is  well  developed  in  utero,  most  babies 
being  quite  plump  at  birth.  The  fat  is  quite  uniformly  distributed  and 
continues  so  during  childhood  and  early  adult  life ;  later  it  tends  to  accu- 
mulate in  certain  situations,  and  may  diminish  upon  the  surface  while 
increasing  in  deep  regions.  In  the  superficial  parts  the  increase  is  most 
marked  in  the  abdominal  walls,  neck,  breasts,  and  gluteal  regions;  and 
in  certain  places  where  the  skin  is  loose,  as  the  eyelids,  penis  and  scro- 
tum, there  is  no  disposition  to  its  accumulation.  The  muscles  may  be  infil- 
trated with  fat,  and  have  a  pale  brownish  or  yellowish  color.  In  the 
deeper  parts  the  distribution  is  also  unequal.  It  may  involve  the  con- 
nective tissue  of  the  mediastinum,  accumulate  beneath  the  epicardial 
tissue,  and  develop  between  the  muscular  fibres  of  the  heart  with  result- 
ing compression,  wasting,  and  fatty  degeneration. 

It  is  not  rare  for  the  obstruction  to  excite  hypertrophy  of  the  left 
ventricle.  Fat  is  not  found  beneath  the  visceral  layer  of  the  pleura 
nor  the  parietal  layer  of  the  pericardium.  The  omentum  is  a  favorite 
site  for  its  accumulation.  The  normal  weight  is  six  or  eight  ounces, 
which  may  be  increased  to  six  to  ten  pounds,  and  even  thirty  pounds 
has  been  reported.  Fat  does  not  appear  in  the  walls  of  the  intestines 
or  stomach,  but  a  thick  layer  may  develop  within  the  mesentery.  The 
liver  is  infiltrated  with  fat  with  resulting  enlargement.  The  pancreas  is 
also  enlarged. 

The  gall-bladder  contains  a  little  weak  bile.  There  may  be  some 
degree  of  cirrhosis.  The  kidneys  are  diminished,  also  the  spleen,  which 
may  be  encapsuled  with  a  thick  layer  of  fat.  Fat  is  not  found  within 
the  skull,  but  may  exist  in  the  spinal  canal  in  quantity.  The  weight  to 
which  fat  people  may  attain  is  great,  and  in  rare  instances  enormous. 
Children  of  two  years  have  weighed  65  pounds,  of  four  years  137,  and  at 
eleven  or  twelve  years  200  to  400  or  more  pounds.  The  greatest  weight 
of  an  adult,  which  seems  to  be  well  authenticated,  is  730  pounds. 
Weights  of  more  than  800  pounds  have,  however,  been  reported. 

Symptoms. — While  the  development  of  obesity  is  usually  slow  it 
is  in  exceptional  cases  relatively  rapid.  I  have  under  my  care  a  girl  of 
ten  years  who  has  gained  about  sixty  pounds  within  one  year,  most  of 
the  increase  occurring  within  the  first  six  months.    The  increase  is  first 
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noticeable  in  those  visible  parts  which  normally  contain  considerable 
fat,  therefore,  the  cheeks,  chin,  neck  and  backs  of  the  hands.  The  bust 
increases  in  size,  the  shoulders  become  broad  and  rounded,  the  abdomen 
prominent  and  the  calves  rotund.  The  appearance  is  much  changed 
with  high  degrees  of  obesity.  The  eyes  appear  diminished,  the  cheeks 
are  large  and  flabby,  the  neck  is  short  and  forms  a  "  double  chin,"  and 
there  is  a  lack  of  expression. 

The  gait  is  waddling,  and  in  order  to  preserve  the  equilibrium  the 
head  and  upper  portions  of  the  body  are  bent  backward.  Necessary 
movements  are  rendered  diflScult,  and  many  are  impossible  without 
assistance.  There  may  be  backache  from  supporting  the  heavy  abdo- 
men. There  may  be  hernia,  varicocele,  distention  of  the  hsemorrhoidal 
veins,  or  varices  or  oBdema  in  the  lower  extremities.  The  skin  is  sensi- 
tive and  tends  to  the  development  of  eczema,  acne  and  intertrigo  at 
points  where  the  folds  of  skin  are  in  contact.  The  accumulation  of 
sebum  and  sweat  at  these  points  undergoes  decomposition  and  causes  an 
offensive  odor  and  irritation.    Sweating  is  easily  excited. 

Obese  persons  often  manifest  marked  evidences  of  plethora  or 
ansemia,  the  symptoms  of  each  not  presenting  any  peculiarities  on 
account  of  the  association.  The  hsemoglobin  is  sometimes  reduced,  but 
not  the  number  of  red  blood-corpuscles.  Unless  the  left  ventricle  is 
hypertrophied  the  heart-sounds  are  feeble  and  removed.  If  hyper- 
trophied,  the  area  of  dulness  is  increased  and  carried  to  the  left.  The 
pulse  is  often  accelerated,  but  nearly  as  frequently  it  is  slow.  Dyspnoea 
and  palpitation  are  common.  Many  of  the  symptoms  referable  to  the 
chest  are  the  result  of  encroachment  of  fatty  deposits  upon  the  chest 
cavity.  Marked  changes  may  take  place  in  the  pulse  due  to  the  con- 
dition of  the  heart  and  that  of  the  blood.  Percussion  and  auscultation 
are  affected  by  the  thickness  of  the  parietes.  Dulness  over  the  sternal 
region  is  indicative  of  a  collection  of  fatty  tissue  within  the  medias- 
tinum. Physical  exploration  of  the  liver  is  of  little  value  on  account 
of  the  amount  of  fat  in  the  abdominal  walls.  The  mental  state  is 
gradually  enfeebled  and  there  is  a  marked  tendency  to  somnolence, 
especially  after  food.  The  temperament  is  usually  phlegmatic,  with 
indisposition  to  exercise.  The  urine  is  often  diminished  in  quantity. 
It  is  of  acid  reaction,  and  contains  an  excess  of  certain  solids,  especially 
urates  and  uric  acid  or  oxalate  of  lime.  Sugar  may  be  temporarily 
present.  Many  obese  persons  become  diabetic.  Women  may  have  a 
premature  cessation  of  the  menses  or  a  variety  of  menstrual  disorders. 
Obese  women  are  frequently  sterile,  and  ovarian  diseases  and  uterine 
displacements  are  quite  common,  resulting  from  pressure  of  the  fatty 
accumulation  and  disorders  of  the  circulation. 

The  sexual  appetite  is  usually  diminished  and  may  be  lost  Sperm- 
atozoa may  be  absent  from  the  semen.    In  men  these  sexual  disorders 
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may  be  due  to  a  collection  of  fat  upon  the  spermatic  vessels  with  conse- 
quent impairment  of  nutrition  of  the  testicles.  The  digestive  organs 
frequently  continue  in  good  condition.  Occasional  attacks  of  acid  dys- 
pepsia are  common.  Pressure  by  the  fatty  tissue,  circulatory  disorders, 
and  excessive  eating,  favor  catarrh  of  the  stomach  and  bowels.  Obese 
persons  are  prone  to  many  affections,  and  acute  diseases  pursue  an 
unfavorable  course  which  is  largely  due  to  feeble  circulation,  imperfect 
radiation  from  the  sur&ce,  and  impaired  function  of  many  of  the  vital 
organs  from  infiltration  or  degeneration.  The  more  common  of  the 
affections  to  which  obesity  predisposes  are  arthritic  troubles,  especially 
gout,  diabetes  mellitus,  and  biliary  or  renal  calculi. 

Prognosis. — After  obesity  is  a  well-established  condition  it  is  rarely 
that  it  is  removed  permanently,  especially  if  it  is  hereditary.  The 
obesity  of  infants,  and  that  sequential  to  certain  diseases,  subsides 
spontaneously.  Obesity  is  in  general  not  considered  seriously  enough, 
for  it  leads  to  great  discomfort,  impairs  eflSciency  in  all  of  life's  duties, 
favors  dangerous  affections  of  many  organs,  increases  the  mortality  from 
acute  disease,  and,  independently  of  acute  disease,  materially  shortens 
life.  Death  may  result  from  many  causes,  viz.,  gradually  failing  circu- 
lation, or  sudden  heart  failure,  cerebral  hsemorrhage  from  associated 
atheromatous  changes  in  the  cerebral  vessels,  acute  pulmonary  affections, 
angina  pectoris,  rupture  of  the  heart,  or  ursemia. 

Treatment. — Treatment  must  be  pursued  with  two  objects  in  view, 
first,  to  limit  the  supply  of  those  food  substances  which  supply  the  fat, 
and  secondly,  to  improve  oxidation.  It  must  not  be  forgotten  that  much 
harm  may  be  worked  by  the  careless  or  unintelligent  application  of  a 
'^system"  of  treatment.  In  every  instance  the  individual  to  be  treated 
must  be  carefully  examined  in  relation  to  the  condition  of  all  the  vital 
organs,  which  must  be  carefully  watched  during  the  progress  of  treat- 
ment and  regulated  thereby. 

The  normal  diet  consists  of  nitrogenous  food,  carbohydrates,  fats, 
and  water.  Aside  from  the  fat  taken,  this  substance  is  formed  from 
both  carbohydrates  and  food  rich  in  nitrogen.  Dieting  for  obesity  con- 
sists in  the  partial  withholding  of  those  elements  which  most  favor 
accumulation  of  fat  in  the  tissues.  Experience  has  seemed  to  indicate 
that  fat  and  the  carbohydrates  may  be  withdrawn  with  the  best  results, 
although  it  will  be  seen  from  a  scrutiny  of  the  diet  tables  appended,  par- 
ticularly that  of  Ebstein,  that  opinions  are  not  a  unit  upon  this  question. 
Concerning  the  various  methods  of  dieting,  each  possesses  elements  of 
merit,  which  must  be  selected  as  best  suited  to  individual  cases.  The 
method  which  has  had  the  greatest  popularity  for  many  years  is  the  so- 
called  "  Banting  system,"  which  excludes  fats  and  carbohydrates,  reduces 
the  total  amount  of  food,  and  restricts  the  use  of  liquids.  This  plan 
forces  the  organism  to  feed  upon  its  own  fat    The  metiiod  is  successful 
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if  perseveringly  carried  out.  It  not  infrequently  causes  gastric  disturb- 
ance, lithiasis,  with  resulting  calculous  troubles,  vertigo,  syncope,  and  a 
variety  of  nervous  symptoms ;  even  insanity  has  b4en  reported.  These 
results  must  be  attributed,  however,  to  an  injudicious  carrying  out  of  the 
method.  Under  no  circumstances  should  the  withdrawal  of  the  objec- 
tionable articles  be  accomplished  rapidly,  and  the  patient  should  be  pro- 
tected from  injudicious  exercise  during  the  most  important  period  of  the 
treatment.  Nor  should  rapid  loss  of  flesh  be  permitted,  many  of  the  ill 
effects  of  treatment  being  due  to  this  cause.  I  have  prescribed  Vogel's 
modification  with  satisfaction.  The  several  meals  are  as  follows :  Early 
breakfast:  Coffee,  minus  sugar  or  milk ;  toasted  bread  or  zwieback,  with- 
out butter.  Late  hreaJcfad :  Two  boiled  eggs,  lean  meat  or  ham  taken 
raw,  with  a  cup  of  tea.  Dinner :  Plate  of  weak  soup,  cooked  lean  meat, 
potatoes  moderately,  a  small  amount  of  bread,  and  green  vegetables 
freely.  Supper :  Bouillon  or  tea,  cold  lean  meat  in  some  form,  little 
bread,  soft  boiled  eggs,  salad. 

Ebstein's  method  permits  the  free  use  of  fats  at  the  expense  of  other 
articles  of  food.  The  carbohydrates  are  rapidly  excluded.  The  three 
daily  meals  suggested  are  as  follows :  Breakfast:  one  cup  of  black  tea  (with- 
out sugar  or  milk),  with  three  ounces  of  well-buttered  toast.  Dinner : 
soup,  with  marrow  of  bone  often  added ;  cooked  meat,  to  which  a  fat 
gravy  is  added;  vegetables,  moderately  (avoiding  potatoes  and  turnips); 
salad,  stewed  fruits  without  sugar ;  fresh  fruit,  light  white  wine,  if  desired. 
Soon  after  dinner  a  large  cup  of  clear  black  tea.  Supper :  one  egg,  fat 
roast  meat,  sausage,  ham,  fresh  or  smoked  fish,  wheat  bread  well  buttered, 
a  cup  of  clear  black  tea,  and  sometimes  fresh  fruit  or  cheese. 

Oertel  advises  much  the  same  diet,  but  with  less  fat  and  more  of 
carbohydrates.  He  also  limits  the  amount  of  water  taken,  and  abstracts 
it  by  means  of  Turkish  baths,  hypodermatic  injections  of  pilocarpine, 
and  mountain-climbing. 

According  to  Bouchard,  the  condition  of  the  urine  is  of  importance 
in  the  selection  of  food,  albuminous  food  being  reduced  when  nitroge- 
nous products  are  present  in  large  quantity,  and  when  urea  is  dimin- 
ished the  amount  of  food  is  to  be  reduced,  followed  by  increase  after 
improvement.  He  considers  that  the  carbohydrates  should  represent 
four-fifths  of  the'  total  food  taken;  and  that  oxidation,  consequently 
destruction  of  fat,  may  be  increased  by  a  freer  use  of  vegetable  acids, 
which  may  be  taken  as  organic  salts  of  potassium  in  fruits  and  fresh 
vegetables.  Free  acids  should  be  avoided,  as  they  disintegrate  the  tissue- 
cells. 

Aside  from  these  well-known  plans  of  treating  obesity,  we  may 
mention  the  milk  diet,  taking  three  to  four  quarts  daily;  the  meat  and 
hot  water  diet  of  Salisbury ;  the  grape  cure ;  dieting  in  association  with 
massage,  sweating,  oxygen  inhalations,  living  in  high  altitudes,  etc.,  all 
of  which  are  valuable  and  may  be  considered  for  special  cases. 
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With  due  observation  of  the  heart,  all  obese  persons  should  be  ad- 
vised to  exercise  freely  in  the  open  air.  The  particular  forms  of  exercise 
must  be  selected  with  care  and  the  eflTect  noted.  The  clothing  should 
be  as  light  as  compatible  with  proper  protection,  and  cold  sponge  bath- 
ing, if  well  borne,  should  be  regularly  employed  each  day. 

Certain  spas,  notably  Carlsbad,  Vichy,  Kissingen  and  Ems,  are  bene- 
ficial, perhaps  as  much  for  the  reason  that  patients  are  stimulated  to 
carry  out  the  details  of  their  treatment  more  faithfully,  as  from  any  par- 
ticular influence  of  the  waters.  Some  observers  prefer  the  crenx  (cold 
springs)  rich  in  Glauber's  salts,  to  the  thermm  (hot  springs)  which  are  more 
apt  to  cause  syncope  or  cerebral  hsemorrhage  if  injudiciously  employed, 
and  would  therefore  prefer  such  a  resort  as  Marienbad  to  Carlsbad. 

Obese  persons  who  are  anaemic  should  avoid  much  laxative  water, 
and  will  secure  more  favorable  results  from  chalybeate-alkaline  waters 
such  as  are  found  at  Kissingen. 

The  ifte  of  drugs  for  the  reduction  of  corpulence  cannot  be  com- 
mended. Phytolocca,  which  has  been  extensively  employed,  is  useless, 
the  good  results  reported  being  due  to  the  dietetic  and  other  measures 
which  are  adopted  at  the  same  time. 
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OESTODES  (Tape- Worms). 

This  species  of  parasite,  although  long  observed,  has  only  recently 
been  fully  understood  in  its  life-history.  We  know  that  while  the  fully 
developed  tape-worm  infests  the  intestinal  canal  of  man  and  of  other 
vertebrates,  in  the  larval  state  they  are  found  in  the  muscles  and  va- 
rious internal  organs,  being  of  such  small  size  as  to  readily  escape 
observation  and  presenting  no  apparent  relationship  to  the  intestinal 
(mature)  form. 

As  the  name  indicates,  the  tape-worm  is  a  very  long  tape-like  worm, 
white,  and  composed  of  sections  or  joints  (proglottides).  While  the  tape- 
worm is  composed  of  a  large  number  of  joints,  each  joint  is  independent 
and  may  be  detached  and  live  a  separate  life.  The  head  is  small  and 
possesses  suckers  and  booklets  arranged  in  circles,  with  which  the  para- 
site attaches  itself  to  the  mucous  membrane.  The  sections  are  produced 
by  growth  and  division  of  those  composing  the  neck,  which  are  imma- 
ture, i.  e.,  in  a  developmental  stage.  With  the  gradual  passage  of  the 
segments  down  the  line  growth  continues  with  the  production  of  a 
sexual  apparatus  which  possesses  the  ability  of  auto-impregnation.  With 
still  greater  removal  of  the  section  from  the  head  the  contained  uterus 
becomes  distended  with  eggs,  and  the  remaining  elements  of  the  genera- 
tive apparatus  atrophy.  The  mature  segments  are  detached  singly  or  in 
sections  of  two,  four  or  more,  and  are  discharged  with  the  stools  or  escape 
from  the  anus  independently  of  bowel  movements.  The  segments  may 
or  may  not  have  discharged  their  eggs  before  their  escape.  The  vitality 
of  both  the  segments  and  the  eggs  is  continued  for  several  days  after 
their  discharge.  Being  ingested  by  some  animal  feeding  where  they 
have  been  carelessly  deposited,  the  eggs  and  proglottides  undergo  diges- 
tion with  liberation  of  the  embryos  (proscolices). 

The  embryos  possess  six  chitinous  spicules  arranged  in  pairs,  with 
which  they  attack  the  mucous  membrane,  securing  entrance  to  the 
deeper  tissues,  and  by  their  direct  penetration  or  through  the  circu- 
latory current,  find  their  way  to  the  muscles,  the  liver,  or  other  or- 
gans. Having  secured  a  location,  they  remain  in  a  rather  quiescent 
state  for  a  time.  A  certain  amount  of  change  takes  place,  consisting 
essentially  in  a  loss  of  the  spicules  and  the  development  and  establish- 
ment of  the  larval  form  (scolex),  which  becomes  enveloped  in  a  connec- 
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tive  tissue  capsule,  created  by  the  inflammatory  action  which  is  excited 
by  the  new  tenant.  The  scolex  has  a  head  not  unlike  that  possessed  by 
the  fully  developed  tape-worm.  The  neck  is  short,  terminating  in  a  sac 
into  which  the  head  and  neck  are  inverted.  The  sacs  are,  in  common 
parlance,  called  measles,  and  meat  contaiiiing  them  is  known  as  measled 
meat.  They  are  elliptical  in  form  and  may  present  a  depression  mark- 
ing the  position  of  the  head.  The  scolex  undergoes  degenerative  changes 
only  while  remaining  in  the  tissues,  ultimately  appearing  much 
atrophied  and  occasionally  calcified ;  but  if  such  infected  meat  is  eaten, 
the  scolex  is  set  free  by  destruction  of  the  enveloping  sac,  and  attaching 
itself  to  the  mucous  membrane,  develops  into  the  fully  formed  tape-worm. 
The  duration  of  the  life  of  the  tape-worm  in  its  intestinal  home  is  not 
known,  but  it  undoubtedly  lives  for  many  years.  As  great  an  age  as 
thirty-five  years  has  been  attributed  to  one  specimen.  A  single  worm  is 
developed,  as  a  rule,  but  it  is  not  uncommon  for  two  or  three  to  be  ex- 
pelled at  one  time,  and  scores  have  been  counted  in  the  discharges  of  a 
single  individual.  Of  the  several  varieties  of  tape-worm  which  will  be 
described,  two  have  been  found  to  inhabit  the  same  host  at  the  same 
time,  and  it  is  not  uncommon  for  several  species  of  parasites  to  exist 
in  one  individual.  The  tape-worm  in  its  larval  state  but  rarely  inhabits 
man.  The  cysticerci  of  the  pork  tape-worm  (tjenia  solium)  are  occasion- 
ally met  in  man,  while  the  Uenia  echinococcus  appears  in  the  human 
species  in  this  form  only. 

T-ENIA  SAGINATA. 
The  form  of  tape-worm  most  frequently  met  is  the  beef  tape-worm, 
the  T^NiA    SAGINATA,   sometimos  called  the    tssnia  mediocandlaia  or 
unarrned  tape-worm. 

In  its  mature  state  this  parasite  is  known  to  inhabit  only  the  small 
intestine  of  man,  being  derived  from  beef  used  as  food,  in  which  flesh  it 

exists  in  its  larval  state,  and 
has  not  been  destroyed  by 
proper  cooking.  It  varies  in 
length  from  five  to  thirty  or 
more  feet,  is  flat,  tape-like, 
soft,  and  whitish  or  yellowish 
in  color.  It  is  composed  of 
segments,  which  may  num- 
ber as  many  as  a  thousand, 
or  1,369,  as  counted  in  a  case 
of  which  I  have  knowledge. 
The  head  is  squarish,  flat- 
tened upon  the  top,  about  the 
size  of  a  yellow  mustard-seed,  and  has  four  suckers  of  a  hemispherical  out- 
line, with  which  it  attaches  itself  to  the  intestinal  surface.    The  neck  is 


Fig.  69.— Tjenia  Saginata  ;  Proglottis  ;  Egg. 
(von  Jaksch.) 
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slender,  somewhat  flattened,  not  as  broad  as  the  head,  and  merges  into 
the  body,  the  segments  of  which  are  at  first  greater  in  their  breadth  than 
their  length,  but  with  maturity  becoming  longer  than  they  are  broad. 
The  genital  aperture  is  represented  by  a  papilla  upon  the  sides  of  the 
more  mature  segments,  near  their  centres,  and  irregularly  alternate  upon 
the  two  sides.  The  uterus,  distended  with  eggs,  may  be  indistinctly  seen 
as  transverse  tubes  united  centrally  by  a  longitudinal  tube.  It  is  rendered 
more  distinct  by  drying  and  compressing  the  segment. 

The  eggs  are  oval,  of  a  brownish  color,  and  about  0.035  mm.  in 
length.  Their  number  is  enormous,  those  found  in  a  single  segment 
having  been  estimated  at  thirty-five  thousand.  The  eggs  are  discharged 
into  the  intestine  by  the  mature  segment  either  before  or  after  it  is 
detached,  or  after  its  escape  from  the  intestine.  After  the  loss  of  the  eggs 
the  segment  appears  shrunken  and  may  migrate  through  the  anus  or  be 
expelled  with  the  faeces. 

The  ox  is  infected  by  eating  segments  or  eggs  which  have  been 
passed  at  stool  in  pastures  where  cattle  graze.  The  embryos  find  their 
way  to  the  muscles,  even  that  of  the  heart,  and  to  the  lungs,  liver  and 
other  organs.  The  measles  vary  in  size  from  a  minute  point  to  that  of  a 
pea  and  are  of  a  whitish  color.  The  dependence  of  the  taenia  saginata 
upon  the  measles  of  beef  has  been  positively  established  by  feeding  the 
latter  to  man  as  well  as  the  lower  animals.  The  predominance  of  this 
form  of  tape-worm  over  other  varieties,  which  is  observed  in  this 
country,  is  due  to  the  common  practice  of  eating  insufficiently  cooked 
beef 

TAENIA  SOLIUM. 

The  pork  tape-worm,  armed  tape-worm,  or  Taenia  solium,  is  much  less 
frequently  met  than  the  previous  variety.  Before  its  separation  from  the 
taenia  saginata  it  was  considered 
to  be  the  common  form.  It  is 
more  common  in  Eastern  coun- 
tries. It  is  a  soft,  whitish,  tape- 
like worm,  seldom  less  than  five 
or  six  or  more  than  ten  feet  in 
length,  and  may  consist  of  as 
many  as  eight  or  nine  hundred 
segments,  which,  if  mature,  meas- 
ure one-half  inch  in  length  and  a 
little  less  in  breadth.  The  head 
is  smaller  than  that  of  the  taenia 

saginata,  being  compared  to  the  ^lo.  60.— T-bota  Solium,  Hkad  (Maohified), 
size  of  a  pin's  head.    It  is  round, 
supplied  with  two  rows  of  hook- 
lets,  four  sucking  disks,  and  is  considerably  pigmented.    The  booklets, 
which  number  about  thirty,  are  attached  to  a  central  papilla,  the  suckers 
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Proolottis  (Actual  Size),  akd  Ego 
(Maomified).    (von  Jaksch.) 
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being  placed  more  upon  the  sides  of  the  head.  The  neck  is  thin  and  about 
one  inch  in  length.  The  transition  into  the  fiiUy  developed  segments  is 
gradual.  The  breadth  of  the  proglottides  is  greater  than  their  length 
until  fully  developed,  when  the  length  is  slightly  greater  than  the  breadth. 
The  arrangement  of  the  uterine  cavity  is  much  the  same  as  in  the  tsenia 
saginata,  but  the  transverse  branches  are  much  less  numerous.  The  eggs 
are  somewhat  smaller  than  those  of  the  beef- worm,  more  nearly  spherical, 
and  measure  rather  more  than  0.030  mm.  in  length. 

The  measles,  or  larval  condition  of  the  taenia  solium,  was  desig- 
nated the  cysticercus  cellulossB  at  a  time  when  its  relationship  to  tape- 
worm was  not  known,  it  being  regarded  as  an  independent  parasite.  They 
are  firm  wliitish  bodies  of  oval  shape,  the  largest  not  exceeding  a  pea  in 
size.  They  occupy  the  connective  tissue,  especially  that  associated  with 
the  muscles,  although  they  are  found  in  subcutaneous  tissues  and  in 
many  of  the  organs.  The  external  sac,  which  is  of  connective  tissue, 
encloses  the  scolex. 

The  t©nia  solium  is  most  frequently  found  in  the  hog,  but  has  been 
observed  in  various  animals,  particularly  the  dog,  deer,  bear,  and  rarely 
in  the  sheep.  Were  it  not  for  the  custom  of  thoroughly  cooking  pork 
man  would  be  much  more  frequently  infected.  The  course  of  develop- 
ment, after  the  liberation  of  the  scolex  in  the  stomach,  is  the  same  as 
in  the  case  of  the  taenia  saginata.  The  hold  which  the  scolex  takes 
upon  the  wall  of  the  intestine  is  much  greater,  however,  as  it  is  not  un- 
common for  the  neck  to  fracture  when  the  worm  is  expelled  by  treatment, 
leaving  the  head  attached  to  the  mucous  membrane.  Single  segments 
are  detached,  or  sections  consisting  of  several  segments  are  expelled, 
by  their  own  power  of  motion. 

The  mature  worm  requires  about  three  months  for  complete  develop- 
ment, and  its  duration  of  life  is  supposed  to  be  ten  or  twelve  years. 

A  number  of  very  rare  forms  of  tape-worm  can  be  little  more  than 
mentioned.  The  T^nia  Elliptica  is  but  rarely  found  in  man,  more 
frequently  in  domesticated  animals,  especially  the  dog  and  cat.  It  varies 
from  a  few  inches  to  about  one  foot  in  length.  The  segments  are  ellipti- 
cal, which  has  given  rise  to  its  name.  The  rostellum  is  armed  with 
about  sixty  booklets. 

BOTHRIOGEPHALUS  LATUS. 

The  BOTHRIOGEPHALUS  LATUS,  Or  " broad  tape-worm"  belongs  to  a 
genus  now  clearly  distinguished  from  the  taenia.  It  is  the  largest  species 
of  parasite  infesting  man.  Its  length  varies  from  twelve  or  fifteen  to 
twenty-seven  feet.  Its  breadth  is  about  three-quarters  of  an  inch.  It 
is  common  in  portions  of  Europe  especially  Sweden,  Russia,  Poland, 
the  West  of  Switzerland,  and  portions  of  Prussia.  Its  prevalence  in 
Switzerland   is  very  great,  it  being  claimed  that  25  per  cent,  of  the 
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population  of  Geneva  are  infected.  Imported  cases  only  have  been  ob- 
served in  this  country.  This  worm,  of  greatest  length,  contains  more  than 
four  thousand  joints,  it  is  of  a  grayish  color,  soft,  and  in  general  relation- 
ship of  parts  to  each  other  is  similar  to  the  other  large  tape-worms  which 
have  been  described.  The  head  is  elongated,  and  without  booklets,  but 
upon  either  side  is  a  long  elliptical  sucker.  The  neck  is  short.  The  segments 
of  the  body  increase  in  width  until  they  are  two,  three  or  four  times  as 
great  as  the  length.  Some  of  the  terminal  segments  are  relatively  nar- 
rower and  longer.  The  uterus  consists  of  pouches,  located  centrally  in 
the  proglottides  and  arranged  somewhat  like  a  rosette.  It  is  filled  with 
oval  eggs  of  a  brownish  color,  measuring  about  0.07  mm.  in  length  and 
with  a  lid  at  one  extremity,  through  which  the  ovum  escapes.  The 
genital  opening  occupies  the  centre  of  the  flat,  ventral  surface.  Like  the 
other  forms  of  tape- worm  this  one  inhabits  the  small  intestine.  It  is  usu- 
ally single,  but  several  may  be  met,  and  not  rarely,  in  association  with 
one  or  more  different  varieties  of  worms.  Single  joints,  or  sections  com- 
posed of  several  segments  may  be 
passed.  The  latter  is  much  the  more 
frequent. 

The  embryo  is  furnished  with  six 
spicules  arranged  in  pairs.  These  are 
finally  detacVfed.  It  is  surrounded 
by  a  ciliated  envelope* with  which 
it  is  enabled  to  swim  upon  water. 
This  is  likewise  lost  within  a  few 
days,  the  embryo  then  progressing 
by  amoeboid  motion.  It  is  probable 
that  the  intermediate  host  may  be  one  of  several  varieties  of  fish,  the 
scolices  being  found  in  the  muscles  and  internal  organs  of  the  trout, 
pike  and  eel-pout. 

Rare  varieties  are  the  Bothriocephalus  cordatus  and  the  Bothriocephalus 
cristaius.  The  former,  which  Bottger  considers  identical  with  the  Both- 
riocephalus latus,  is  three  to  four  feet  in  length.  It  has  been  observed 
in  man  and  is  the  common  tape-worm  of  the  dog  in  Greenland.  The 
head  is  large,  short,  and  has  a  sucker  and  deep  longitudinal  groove  upon 
each  side  of  the  head,  which  is  flattened. 


Fio.  61.— Head  of  Bothbiocxphai^ub 
Latus.    (a)  Sxbn  oh  edge  ;  (6)  Seen 

ON  THE  FLAT ;  (o)  PR0GL0TTn>E8 ; 

((QEgos. 


RARE  VARIETIES  OP  T^NIA. 

Tsdnia  Cucumerina. — ^This  variety  is  believed  by  many  to  be  iden- 
tical with  the  taenia  elliptica.  The  former  has  been  found  most  frequently 
in  the  dog,  and  the  latter  in  the  cat.  The  head  of  this  variety  is  provided 
with  four  suckers  and  about  sixty  booklets.  They  live  in  the  small  intes- 
tine and  are  found  in  considerable  numbers.    The  eggs  adhere  to  the  hair 
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Fig.  62.— TiENiA  Cucumebina  ;  Head  j  Pboolottis 
(Magnified),    (von  Jaksch.) 


^ 


about  the  anus,  are  taken 
by  lice  and,  undergoing 
larval  development,  are 
swallowed  with  their  host, 
with  resulting  reinfection. 
Undue  familiarity  with 
cats  and  dogs  results  in 
infection  of  the  human 
species. 

Taenia  Nana,  the 
dwarf  tape- worm,  has  been 
met  a  number  of  times.  It 
is  only  about  one-half  inch 
in  length  and  composed 
of  about  150  to  175  seg- 


FiG.  63,— T.E^ 

IN'     - 

about  hal    - 
color,  an 
Th^ 
and  the 


nwiTH  RosTELLUM  DBAWN  ^^®  ^^^^  ^^  length.     The 

i:gg.    (von  Jaksch.)  segments   are   about  two 

millimetres  in  breadth  and 

ength.     The  mature  joints  are  of  a  pale,   brown 

vivith  eggs.     The  uterus  is  exceedingly  simple. 

^agascariensis  is  known  only  from  some  fragments 

3ut  twice  observed. 


regie 


STUDY  OP  THE  TAPE- WORMS. 

tape-worm  is  widely  distributed,  the  people  of  no 

possessing  immunity.     It  has  been  shown  that  the 

jfmes  the  habitation  of  the  tape-worm  mainly  as  the 

btion  of  raw  or  imperfectly  cooked  meat,  especially 

that  rare  forms  may  be  developed  from  scolices  taken 

that  certain  forms  are  very  rarely  transmitted  from 

Animals  to  man.     Proper  cooking  of  animal  food  is, 

important  item   in   prophylaxis.      The  regions  of 

[parasites  are  most  frequently  met  are  those  in  which 

raw  or  insufficiently  cooked  food  is  a  common  prac- 
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tice,  also  too  intimate  association  with  the  lower  animals.  Tape-worm 
is  also  common  in  certain  regions  which  receive  a  sapply  of  meat  from 
highly  infected  districts.  Various  occupations  favoring  the  eating  of 
uncooked  food  may  be  said  to  predispose  to  tape-worm. 

Morbid  Anatomy. — Remarkably  few  anatomical  changes  are  found 
in  the  intestines  or  related  parts  which  can  be  attributed  to  the  influence 
of  the  tenant.  The  ulceration  and  perforation  of  the  intestines  which 
have  been  reported  as  due  to  the  influence  of  the  tape-worm  are,  in  many 
instances  at  least,  the  result  of  other  causes.  Through  such  openings 
the  worm  or  portions  of  it  may  pass,  entering  the  peritoneal  cavity, 
urinary  passages,  the  pleural  sacs,  or  even  penetrating  the  abdominal  wall. 
The  worm  has  been  frequently  expelled  during  serious  illness,  such  as 
the  continued  fevers,  inflammatory  affections  of  the  bowels,  or  disease  of 
the  parasite  itself. 

It  has  been  shown  that  the  tape-worm  occupies  the  upper  portion 
of  the  small  intestines.  It  may  be  coiled  in  this  region,  leading  to 
symptoms  of  obstruction,  or  extended  more  likely;  the  position  is  not 
the  same  at  all  times.  Sections  of  the  worm  may  separate  and  are 
found  in  the  lower  portion  of  the  intestinal  tract  or  even  in  the  stomach. 
Its  presence  in  the  latter  organ  is  suggestive  of  deterioration  of  the 
parasite  and  is  likely  to  be  followed  by  its  death  and  evacuation.  Auto- 
infection  with  the  cysticercus  is  liable  to  occur  if  portions  of  the  taenia 
solium  enter  the  stomach.  Sections  of  the  broad  worm  are  frequently 
passed  at  stooL    Single  segments  less  firequently. 

Symptoms. — ^These  are  often  notable  for  their  absence,  the  presence 
of  the  parasite  being  discovered  accidentally  by  observing  segments  in 
the  stools,  their  discharge  into  the  clothing  or  in  vomited  matter.  The 
symptoms  are  either  reflex  in  character,  or  are  due  to  the  direct  influence 
of  the  parasite  upon  the  intestinal  walls.  As  far  as  we  know,  tape-worms 
do  not  produce  substances  which  exert  an  irritant  effidct  of  a  local  or 
general  character. 

Of  local  symptoms  colicky  pains,  which  are  located  about  the  centre 
of  the  abdomen  in  most  instances,  are  most  prominent  The  appetite 
may  be  poor  or  excessive.  The  patient  may  feel  relieved  of  pain  and 
general  discomfort  after  eating.  Nausea  and  vomiting  spells  may  occur 
occasionally,  perhaps  in  the  morning,  suggesting  pregnancy.  Associated 
with  these  evidences  of  disordered  digestion  or  of  catarrh  of  the  stomach 
and  bowels  are  general  symptoms  in  the  nature  of  lassitude,  depres- 
sion, etc.  Children  are  highly  sensitive ;  adults  may  develop  prominent 
symptoms  of  disturbance  of  the  nervous  system,  viz.,  pruritus  of  a 
general  character  or  limited  to  the  nose  or  anus,  vertigo,  palpitation, 
choreiform  movements,^  headache,  dilatation  or  irr^ularity  of  the 
pupils,  delirium,  convulsions  of  an  epileptiform  character,  at  times 
closely  simulating  epilepsy  but  disappearing  upon  the  discharge  of  the 
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worm,  mental  depression,  hypochondriasis,  spasmodic  cough,  asthma, 
etc.,  have  all  been  supposed  to  arise  from  the  irritant  influence  of  this 
disagreeable  tenant.  Symptoms  of  a  high  degree  of  anaemia  have  been 
repeatedly  observed  especially  in  connection  with  the  bothriocephalus 
latus,  less  frequently  with  the  taenia  saginata  and  the  taenia  solium. 
Associated  with  the  ansemia  there  may  be  gastro-intestinal  disturbance, 
oedema,  palpitation,  and  extreme  feebleness.  The  liability  of  the  pos- 
sessor of  the  taenia  solium  becoming  infected  with  cysticerci  from  the 
presence  of  the  sections  in  the  stomach  or  the  premature  discharge  of  the 
eggs  in  the  upper  portion  of  the  intestines,  or  their  deglutition,  is  con- 
siderable. The  symptoms  to  which  they  give  rise  depend  upon  their 
location.  If  in  the  muscles  and  superficial  connective  tissue,  there  is 
considerable  stiffness,  tenderness  and  pain ;  if  in  the  superficial  parts, 
the  nodules  may  be  palpated.  Their  location  in  the  brain  produces 
serious  symptoms,  viz.,  localized  spasms  or  pi^ralyses,  general  convul- 
sions or  mental  aberration.  In  the  eye  they  may  excite  a  variety  of 
changes  which  may  terminate  in  complete  loss  of  vision. 

Diagnosis. — The  only  positive  evidence  of  the  presence  of  the  tape- 
worm is  the  discharge  of  the  segments  from  the  body.  Search  for  eggs, 
in  the  intestinal  discharges  is  often  futile  as  they  are  usually  expelled 
after  the  escape  of  the  segment.  The  joints  cannot  be  confounded  with 
any  other  substance  in  the  eyes  of  one  acquainted  with  the  tape-worm. 
Most  frequently  a  strip  of  exudate  formed  in  the  course  of  pseudo-mem- 
branous enteritis  is  supposed  by  one  without  experience  to  be  a  link 
of  the  tape-worm.  * 

Prophylaxis, — The  prevention  of  infection  is  accomplished  by 
eating  only  meat  which  has  been  properly  cooked.  The  subjection  of 
meat  to  a  boiling  temperature  insures  the  destruction  of  the  measles.  In- 
fection of  animals  is  prevented  by  the  avoiding  of  defecation  by  persons 
infected  with  tape-worm  in  places  where  the  animals  feed.  Cleanliness  of 
person  and  of  habitation  is  important.  Too  little  care  is  exercised  in 
the  handling  and  disposal  of  the  parasite  after  its  expulsion.  Phy- 
sicians should  be  especially  cautious  in  this  particular,  as  many  special- 
ists have  been  infected  in  this  manner.  The  parasite  should  always  be 
handled  with  forceps,  and  the  hands,  including  the  finger-nails,  thoroughly 
cleansed  at  once.  The  risk  from  vomit  is  considerable,  especially  in 
the  case  of  the  pork-worm,  as  the  larval  condition  may  be  established 
as  the  result  of  regurgitation  of  portions  of  the  worm  into  the  stomach. 
In  certain  countries  where  all  meat  is  now  officially  inspected  prior  to 
sale  the  number  of  infections  has  notably  decreased. 

Treatment. — The  proper  treatment  of  the  tape-worm  is  its  expul- 
sion. The  various  taeniafuges  in  use  simply  diminish  the  activity  of  the 
worm  and  it  is  then  expelled  by  a  purge.  Their  action  is  favored  by  a 
period  of  abstemiousness  in  diet,  which  should  continue  for  about  three 
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days  before  the  administration  of  the  medicine.  During  the  last  twenty- 
four  hours  of  this  preparatory  period  nothing  should  be  taken  but  a 
little  gruel,  broth,  or  milk.  A  purge  is  of  advantage  during  this  pre- 
liminary stage  of  the  treatment.  A  lack  of  success  in  expulsion  is  fre- 
quently due  to  neglect  of  proper  preparation  of  the  patient. 

It  is  seldom  that  the  etherial  extract  of  the  male  fern  is  unsuccessful. 
Thirty  minims  should  be  given  at  bedtime  and  sixty  minims  in  the 
morning.  The  patient  should  remain  in  bed  and  receive  an  active 
purge,  preferably  castor  oil,  about  eight  hours  after  the  morning  dose. 
Some  observers  order  as  much  as  two  drachms  of  the  male  fern  at  one 
dose,  but  this  must  be  seldom  necessary.  It  is  best  given  in  gelatin  cap- 
sules, which  should  be  filled  at  the  time  of  taking.  Traction  should  not 
be  made  upon  a  projecting  portion  of  the  worm  for  fear  of  fracture  and 
resulting  retention  of  the  head,  which  would  lead  to  reproduction  of  the 
worm. 

The  alkaloids  of  the  pomegranate-rind,  viz.,  pelietierine  and  isopeUe- 
tierine  are  much  used,  but  are  too  expensive  for  general  use.  Thirty  centi- 
grammes of  the  sulphate  of  one  of  these  substances  may  be  given  in  sol- 
ution, combined  with  fifty  centigrammes  of  tannic  acid,  followed  in  a 
quarter  of  an  hour  by  eight  ounces  of  water,  and  an  active  cathartic  one 
half-hour  later  (Dujardin-Beaumetz).  I  have  used  successfully  the 
tannateofpeUetierine  in  doses  of  fifteen  to  thirty  grains,  in  connection  with 
the  general  plan  advised  for  the  use  of  the  male  fern. 

Recent  experience  with  naphthalin^  as  a  taeniafuge  has  been  favorable. 
I  have  used  it  successfully,  administering  ten-grain  doses  before  meals 
for  several  days  before  and  after  the  expulsion,  the  latter  being  accom- 
plished by  the  administration  of  thirty  grains  in  the  morning,  followed 
by  a  cathartic  three  hours  later.  The  powdered  crystals  are  not  unpleas- 
ant and  may  be  washed  down  with  a  little  water. 

The  pumpkin  seed  is  often  used  successfully,  and  is  a  pleasant  remedy, 
especially  for  children.  From  one  to  two  ounces  of  the  powdered  seeds, 
mixed  with  some  pleasant  substance,  should  be  given  in  the  morning, 
followed  by  the  usual  purge  in  the  afternoon. 

Turpentine,  kousao,  or  kcmasin,  thymol,  santonin,  carbolic  add,  and  many 
other  drugs  have  been  used  successfully,  and  may  be  considered  in 
obstinate  cases.  I  have  not  employed  them  as  all  of  the  cases  which  I 
have  seen  have  yielded  to  the  remedies  previously  mentioned.  Prepara- 
tory treatment  should  not  be  neglected  prior  to  the  use  of  any  of  these 
agents. 

TAENIA  EOHINOOOOOUS. 

The  tsenia  echinococcus  is  a  cestode,  the  smallest  of  the  tsenia,  pos- 
sessed of  four  segments  in  its  fully  developed  state,  and  is  generally 
about  one-fourth  of  an  inch  in  length.    It  infests  with  especial  frequency 
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dogs,  wolves,  jackals,  but  herbivora,  particularly  sheep,  are  by  no  means 
exempt.  In  man  it  occurs  only  in  its  larval  state,  forming  thus  the  well- 
known  echinococcus  cysts.  Attempts  have  been  made  to  describe  a  num- 
ber of  varieties  of  this  parasite,  thus  far  without  success,  because  the 
taenia  echinococcus,  no  matter  what  its  host  may  be,  is  essentially  the 
same  living  organism.  The  distribution  of  the  taenia  echinococcus  is 
widespread,  although  it  is  far  more  frequently  observed  in  some  coun- 
tries than  in  others.  In  Iceland,  for  example,  where  the  association  of 
the  inhabitants  with  their  dogs  is  so  close,  it  has  been  estimated  that  one- 
sixth  of  all  deaths  arise  from  this  cause.  The  parasite  seems  to  be  only 
less  frequent  in  Australia.  In  America  and  England  echi- 
nococcus is  a  very  rare  disease;  indeed,  well-authenticated 
reports  of  it  as  infesting  dogs  are  wanting  in  both  countries. 
In  the  Argentine  Republic  it  is  on  the  increase,  notably 
among  those  members  of  the  community  notorious  for  their 
uncleanly  habits. 

Desoriptioii  of  the  Tssnia  Eohinocoeoiuu— As  already 
stated,  the  taenia  echinococcus  is  a  small  cestode  of  about 
one-quarter  of  an  inch  in  length,  possessed  of  four  s^ments 
in  its  fully  developed  condition.  The  first  s^ment — the 
head — is  surmounted  by  a  pointed  rostellum,  below  which 
is  a  double  row  of  comparatively  large-rooted  hooks,  from 
thirty  to  forty  in  number. 

The  double  row  can  only  be  discerned  with  the  greatest 
care.  Below  these  again  are  four  suckers,  and  these  are 
succeeded  by  an  elongation  of  the  segment  called  the  neck. 
The  final  segment  is  as  long  as  all  the  others  combined  and 
contains  the  eggs,  which  may  be  as  many  as  five  hundred  in 
number.  To  the  naked  eye  the  appearance  of  the  parasite 
Fio.64^T.BNiAi8  such  that  it  may  be  readily  confounded  with  the  intesti- 
EoHorococcuB.  nal  villi. 

(Ck)bbold.)  The  usual  method  by  which  the  eggs  enter  the  human 

body  is  through  the  drinking  water.  Not  infrequently,  however,  they  are 
placed  on  the  lips  by  dogs  when  playfully  fondling  their  masters.  The  eggs 
being  taken  into  the  stomach,  the  shell  is  digested  and  the  embryos  are 
set  free.  They  rapidly  bore  their  way  int?  the  bloodvessels,  especially 
those  of  the  portal  system,  and  thus  are  carried  to  the  liver, — the  most 
frequent  situation  of  echinococcus  cysts.  When  they  enter  the  systemic 
vessels,  they  are  carried  most  frequently  to  the  lungs,  but  the  brain, 
kidneys,  heart,  orbit,  and  other  parts,  may  be  their  final  resting-place. 

The  relation  between  the  taenia  echinococcus  and  hydatid  cysts  has 
been  proven  by  the  fact  that  the  feeding  of  animals  on  the  contents  of 
hydatid  cysts  taken  from  man  produces  the  parasite  in  the  subject  of 
the  experiment. 
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Fio.dS.— Hydatid  of  Foub 
Weeks'  QBOwTH,SHowiKa 

ECTOOTBT  AND  EnDOCTBT. 

(After  Leackart) 


Development  of  the  Eohinococons. — The  development  of  the 
echinococcus  cyst  cannot  be  described  briefly  in  any  better  language 
than  that  of  J.  Blimd  Sutton.  ''  At  first  they  are 
sxnsiW  white  dots  with  thick  homogeneous  trans- 
parent capsules,  with  concentric  lamination  inclos- 
ing coarse  granular  contents  (Fig.  65).  After  the 
cyst  has  been  growing  five  months  and  has  at- 
tained a  diameter  of  half  an  inch,  echinococcus 
heads  begin  to  bud  from  its  walls.  Each  of  these 
heads  when  wholly  formed  is  about  0.3  mm.  in 
length  when  fully  distended,  and  represents  the 
head  and  neck  of  an  adult  echinococcus.  Each 
head  is  furnished  with  four  suckers  and  an 
iirmed    rostellum,   the  booklets   of  which    are 

very  small.  Numerous  calcareous  par- 
ticles are  lodged  in  its  parenchyma.  The 
rostellum  with  its  hooks  and  suckers  can 
be  retracted  and  extended.  In  examin- 
ing such  specimens  under  the  microscope, 
it  is  usual  to  find  them  in  the  inverted 
or  retracted  condition.  The  heads  or 
scolices  are  formed  within  brood-capsules, 
and  Leuckart  emphatically  states  that 
they  are  throughout  life  directly  continu- 
ous with  each  other  by  means  of  the  paren- 
chyma of  the  main  cyst,  and  cannot  remain 
iibout  the  cavity  and  retain  their  vitality.  The 
walls  of  hydatids  consist  of  two  layers,  an  outer  or 
cuticular  and  an  inner  layer  or  parenchyma.  The 
•cuticular  layer  is  highly  elastic  and  curls  up  when 
divided;  the  parenchyma  consists  of  granular 
matter,  cells,  and  muscle  fibre.  The  brood-cap- 
sules are  developed  from  the  parenchyma ;  each 
brood-capsule,  like  the  parent  cyst,  has  two  layers, 
s,n  outer  parenchymatous  and  an  inner  cuticular, 
thus  reversing  the  conditions  of  the  mother  cyst. 
Leuckart  maintains  that  the  scolices  bud  from 
the  outer  wall  of  the  capsule,  but  when  fully  de- 
veloped invaginate,  so  that  which  was  formerly 
the  internal  cuticular  surface  of  the  head  now  becomes  the  external.  The 
mother  cyst  grows  larger  as  fresh  brood-capsules  are  formed.  Every 
echinococcus  does  not  develop  brood-capsules,  and  may  attain  a  large  size 
and  yet  remain  sterile.  The  presence  of  the  cyst  irritates  the  surround- 
ing structures,  and  leads  to  the  formation  of  a  spurious  capsule  of  fibrous 


Fio.66.~Qboup  of  Echinoooocus 
Heads.    (Busk.) 


FlO.  67.— ECHINOOOCOUB 

HOOKURB  FROM  UbIHE. 

(▼on  Jaksch.) 
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tissue,  sometimes  of  great  thickness  and  usually  very  vascular.  The  brood- 
capsules  with  their  contained  scolices  occur  in  clusters ;  each  capsule  is 
of  the  size  of  a  No.  5  shot.  Occasionally  the  capsules 
become  much  larger  and  form  internal  daughter  cysts, 
attaining  in  some  specimens  the  size  of  a  Tangerine 
orange.  Such  daughter  cysts  may  develop  cysts  of  their 
own  or  granddaughter  cysts.  When  the  mother  cyst 
I  is,  as  a  rule,  of  very  large  size,  it  contains  as  many  as 
two  or  three  thousand  daughter  cysts,  varying  in  size 
from  a  pea  to  an  orange." 

Looation   of   Echinoooccns  Cysts    in   Man.— 

Echinococcus  cysts  may  be  found  in  any  portion  of  the 

Fig.  68.— Echimo-  body.    The  liver,  however,  is  their  favorite  location,  next 

coocus-Head.    tQ  which  come  the  lungs.    Even  the  bones  may  be  in- 

(    er    nx  ej.)  y^jy^^j  occasionally,  the  most  prominent  feature  of  such 

cases  being  increased  fragility  of  the  affected  tissue. 

EOHINOOOOOUS  OR  HYDATID  DISEASE  OF  THE  LIVEU. 

Pathology  and  Morbid  Anatomy. — One  remarkable  fact  concern- 
ing hydatid  disease,  as  it  affects  the  liver  of  man,  is  the  rarity  with  which 
the  tumors  are  multiple.  The  size  of  the  cyst  ranges  all  the  way  from 
that  of  a  pea  to  one  as  large  as  the  surrounding  tissues  will  permit.  Any 
portion  of  the  organ  may  be  invaded,  but  the  disease  is  more  frequently 
found  in  the  right  lobe.  When  the  tumor  attains  a  large  size,  it  may  by 
pressure  on  neighboring  organs,  exert  marked  changes  in  their  func- 
tions. In  some  cases  it  produces  important  alterations  in  the  liver  struc- 
ture. It  not  infrequently  happens  that  it  excites  inflammation  and  so 
produces  adhesions  to  adjacent  structures.  Perforation  into  neighboring 
cavities  as  the  pleura  and  peritoneum  may  take  place. 

Symptomatology. — ^The  symptoms  of  hydatid  disease  of  the  liver 
depend  in  great  measure  on  the  size  and  situation  of  the  growth.  When 
small  they  may  exist  without  the  slightest  disturbance  of  hepatic  or  other 
functions.  When  large,  many  of  the  symptoms  arise  from  the  mechani- 
cal effects  of  the  tumor. 

Thus  it  may  from  upward  pressure  on  the  diaphragm  displace  the 
heart  and  lungs  and  so  excite  dyspnoea ;  from  pressure  on  the  portal 
vein,  develop  ascites;  sometimes  it  presses  upon  the  hepatic  vein  or 
vena  cava,  when  oedema  of  the  lower  extremities  ensues ;  in  still  other 
cases,  the  bile-ducts  are  obstructed  and  jaundice  is  a  result.  In  addition 
to  these  disturbances  of  function,  the  weight  of  the  cyst  produces  sensa- 
tions of  weight  and  dragging  in  the  right  hypochondrium.  These  symp- 
toms differ  in  no  particular  from  those  arising  from  any  other  growth  of 
the  same  size  aad  similarly  situated.  The  physical  signs,  however, 
fiimish  important  diagnostic  data.    Inspection  reveals  a  fulness  in  the 


Digitized  by 


Google 


ECHINOCOCCUS  OF  THE  LIVER.  939 

region  of  the  liver.  Palpation  reveals  nodules,  which  give  a  firm  resist- 
ing elastic  feel,  and  an  indistinct  sense  of  fluctuation.  Briancon  and 
Pierry  have  called  attention  to  a  phenomenon  which  they  believed  to  be 
diagnostic.  It  consists  of  a  peculiar  vibratory  feeling  under  palpation, 
which  has  been  described  as  the  hydatid  fremitus.  Too  much  reliance 
must  not  be  placed  upon  it,  however,  for  it  is  present  in  any  case  in 
which  a  parent  sac  contains  fluid  in  which  daughter  sacs  float,  and  is  not 
always  present  in  hydatids.  Frerichs,  for  example,  found  this  symp- 
tom absent  in  about  half  his  cases.  It  has  been  described  as  giving  a 
sensation  similar  to  that  produced  by  the  purring  of  a  cat. 

Constitutional  symptoms  are,  as  a  rule,  absent.  Pain  is  rarely  pres- 
ent.   Sometimes,  however,  there  is  a  gnawing  feeling  at  the  epigastrium. 

The  cyst  may  undergo  suppuration,  in  which  case  the  symptomatic 
picture  changes.  Rigors,  pyrexia  and  sweat  appear  in  addition  to  the 
above  phenomena.  The  cyst  may  rupture  into  important  organs  or  cavi- 
ties, the  symptoms  varying  according  to  the  seat  of  perforation.  When 
the  rupture  takes  place  into  the  peritoneum  urticaria  is  a  prominent 
symptom,  due  probably  to  the  absorption  of  toxic  products.  The  same 
condition  has  been  observed  to  follow  aspiration  of  hydatid  cysts. 

Diagnosis. — The  diagnosis  of  hydatid  cysts  of  the  liver  is  always  a 
difficult  matter.  One  should  not  attach  too  much  importance  to  a  history 
showing  that  the  patient  has  been  too  much  in  the  companionship  of 
dogs,  as  infection  may  take  place  through  drinking  impure  water,  or  the 
accidental  caresses  of  a  dog  which  may  have  long  since  been  forgotten.  Pro- 
bably the  information  on  which  a  diagnosis  can  be  based  is  that  derived 
from  an  examination  of  the  contents  of  the  cyst  after  aspiration.  This 
fluid  ranges  in  specific  gravity  from  1005  to  1015,  and  contains  little  or 
no  albumin,  and  is  rich  in  common  salt.  Attention  has  also  been 
directed  to  the  presence  in  it  of  succinic  acid  and  inosite,  or  muscle 
sugar.  The  albumin  may  be  discovered  by  the  ordinary  tests  for  that 
substance  in  the  urine ;  common  salt,  by  the  addition  of  a  standard  solu- 
tion of  nitrate  of  silver.  The  discovery  of  succinic  acid  is  a  more  com- 
plicated process.  The  fluid  is  evaporated,  acidulated  with  hydrochloric 
acid  and  agitated  with  ether.  The  ether  is  now  evaporated,  leaving  a 
crystalline  mass,  which  is  dissolved  in  water.  The  addition  of  a  solution 
of  chloride  of  iron  produces  a  gelatinous  rusty  precipitate,  consisting  of 
succinate  of  iron.  The  examination  for  inosite  is  too  complicated  a  pro- 
cess for  clinical  use. 

Microscopic  examination  of  the  fluid  gives  still  more  definite  infor- 
mation in  the  majority  of  instances,  for  in  this  way  the  presence  of  shreds 
of  membrane,  scolices,  and  booklets  are  discoverable.  Especially  should 
they  be  detected,  when  care  is  taken  to  sediment  the  fluid.  They  are 
well  illustrated  in  Fig.  67,  better  indeed  than  they  can  be  described  by 
mere  words. 
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As  to  the  diagnostic  value  of  the  clinical  course  of  the  case,  much 
importance  may  be  attached  to  the  discovery  of  a  tumor  presenting  the 
characteristics  already  described  and  unattended  by  pain  or  disturbance 
of  general  health.  The  chronicity  of  the  case  is  also  of  value.  When 
suppuration  has  set  in,  the  condition  is,  for  all  practical  purposes,  one  of 
abscess,  which  will  present  all  the  phenomena  of  that  affection,  but  dif* 
fering  from  it  in  giving  a  history  of  preceding  hepatic  tumor. 

Syphilis  of  the  liver  gives  rise  to  an  enlargement  which  may  be 
irregular,  but  palpation  shows  such  enlargement  to  be  firm  and  not. 
elastic  and  semi-fluctuating. 

Cancer  is  attended  by  pain  and  cachexia,  both  of  which  phenomena 
are  absent  in  hydatids. 

From  pleurisy  with  effusion  hydatids  of  the  liver  are  to  be  differen- 
tiated by  the  course  of  the  line  of  percussion  dulness.  In  the  latter  it 
curves  upward,  the  summit  of  the  curve  being  in  the  axillary  region; 
in  the  case  of  pleuritic  exudation  the  highest  point  is  in  the  dorsal 
region. 

When  perforation  into  the  pleura  takes  place  and  suppuration 
ensues,  the  physical  signs  are  those  of  empyema,  plus  the  history  of 
hydatids  as  above  described. 

PrognosiB.—- The  course  of  hydatids  of  the  liver  is  a  chronic  one, 
the  disease  lasting  for  years.  In  some  cases  the  parasite  dies  and  pro- 
gress of  the  growth  ceases.  In  less  fortunate  cases  the  tumor  increases 
in  size  and  becomes  a  serious  matter,  ending  fatally  if  not  relieved  by 
surgical  intervention.  Perforation  into  certain  parts  of  the  body  con- 
stitutes a  very  serious  accident ;  if  into  the  heart  or  inferior  vena  cava  it  is 
rapidly  fatal.  Recent  surgical  experience  has,  however,  given  many 
excellent  results,  as  the  cysts  are  very  readily  extirpated.  Aspiration,  as 
a  rule,  is  but  a  temporary  expedient,  the  cyst  rapidly  refilling. 

Treatment. — ^There  is  no  medicinal  treatment  especially  applicable 
to  the  treatment  of  hydatids  of  the  liver,  or  indeed  of  any  other  organ. 
The  only  published  homoeopathic  experience  of  late  years  is  that  of  von 
Musitts,  of  New  York,  and  his  case  was  ultimately  cured  by  operation. 
Every  case,  as  soon  as  recognized  and  the  progressive  character  of  the 
case  determined,  should  be  submitted  to  radical  operation. 

EOHINOOOOOUS  OP  THE  LUNGS  AND  PLEURA. 
Hydatid  cysts  of  the  pleura  may  attain  a  large  size.  The  symptoms 
are  such  as  would  be  expected  from  a  cystic  growth  developing  in  this 
locality.  There  are  compression  of  the  lungs  and  displacement  of  the 
heart.  The  physical  signs  are  those  of  pleural  effusion,  the  line  of  dul- 
ness, however,  being  quite  irregular.  Despite  the  severity  of  the  local 
condition,  general  symptoms  are  mild  or  absent.  The  diagnosis  can  only 
be  made  with  any  certainty  by  aspiration  of  the  cyst  and  examination  of 
its  contents  for  echinococcus  booklets. 
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Hydatids  of  the  lungs  are  far  more  common  than  the  same  condi- 
tion occurring  in  the  pleura.  They  are  especially  liable  to  affect  the 
right  side.  Any  portion  of  the  organ  may  be  attacked,  but  the  points  of 
predilection  are  the  central  portions  and  the  bases.  Hydatid  cysts  of 
the  lungs  may  exist  for  a  long  time  without  causing  any  disturbance. 
Sometimes  they  are  accompanied  by  cough,  dyspnoea,  hsemoptysis,  and 
pain.  Fever  is  abseni  The  physical  signs  are  those  of  tumors  of  the 
lungs.  They  are  liable  to  excite  destructive  inflammation  of  contiguous 
structures,  resulting  in  gangrene  and  cavities.  Sometimes  the  cyst  rup- 
tures spontaneously,  in  the  majority  of  cases  into  the  bronchial  tubes, 
occasionally  into  the  pleura  or  pericardium.  The  occurrence  of  this 
accident  is  announced  by  the  sudden  advent  of  pain  and  the  expcfctora- 
tion  of  a  large  amount  of  fluid  possessed  of  the  characteristics  detailed  in 
the  article  on  echinococcus  of  the  liver.  The  microscope  may  detect 
echinococcus  booklets  in  the  sputum ;  a  number  of  daughter  cysts  may 
be  expectorated.  Haemoptysis  may  be  profuse.  Death  often  takes  place 
by  suffocation  at  the  time  of  the  accident  In  other  cases,  the  illness 
follows  the  ordinary  course  of  pulmonary  abscess.  The  sputum  then 
becomes  foetid,  and  all  the  constitutional  symptoms  of  suppurative 
disease  appear.  The  treatment  of  pulmonary  and  pleural  hydatids  is 
the  same  as  hydatids  elsewhere,  i.  e.,  strictly  surgical. 

EOHINOOOOOUS  OF  THE  KIDNEYS. 

Echinococcus  of  the  kidneys  closely  simulates  clinically  hydrone- 
phrosis. The  diagnosis  can  only  be  made  by  aspiration  and  examina- 
tion of  the  contents  of  the  cyst.  Exceptionally  the  echinococcus  hook- 
lets  may  appear  in  the  urine. 

NEMATODES  (Round- Worms). 

Synonyms. — Round-worms ;  thread-worms. 

The  nematodes  are  inarticulate,  slender  and  round,  with  well- 
marked  tapering  of  one  or  both  extremities,  a  well-developed  interior 
cavity,  with  a  mouth  at  one  extremity  and  an  anus  at  the  other.  They  are 
surrounded  by  muscular  walls  and  an  elastic  integument  which  is 
thrown  into  transverse  folds.  The  female  is  usually  much  larger  than 
the  male. 

The  more  important  of  the  several  varieties  infesting  man  are 
(1)  Ascaria  lumbricoidea ;  (2)  Ozyuris  vermicuiaria ;  (3)  IMchina  apiralU; 
(4)  Anchylostomum  duodenale. 

ASOARIS  LUMBRICOIDES. 

AscARis  LUMBRICOIDES,  round,  or  long  round-worm,  lumbricus 
and  maw-worm  are  synonymous  terms. 

Next  to  the  oxyuris  vermicularis  this  variety  is  the  most  common 
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and  widely  distributed  of  intestinal  parasites  and  is  the  largest  member 
of  the  group.  It  is  round,  with  tapering  extremities,  and  of  a  brownish 
or  reddish  color.  The  male  is  about  eight  inches  in  length  and  the 
female  about  double  that  The  male's  caudal  extremity  is  curved  to  the 
ventral  aspect,  forming  a  hook,  the  cloaca  being  located  within  the  con- 
cavity with  two  adjacent  chitinou»  hooks.  The  caudal  extremity  of  the 
female  is  straight.  The  genital  aperture  is  located  at  the  junction  of  the 
upper  and  middle  third  upon  the  ventral  surface.  The  eggs  are  exceed- 
ingly numerous  and  readily  detected,  being  about  0.05  millimetres  in 
length.  The  external  color  of  the  ova  is  dark.  They  are  surrounded 
by  a  double  shell  with  an  external  layer  of  albuminous  matter.  The 
surfa<^  is  somewhat  nodulated.  Their  power  of  resisting  external  influ- 
ences is  marked,  as  neither  a  considerable  degree  of  heat,  drying  or 
freezing  is  sufficient  to  destroy  them.  They  may  possess  power  of 
development  for  several  years.  It  is  believed  that  the  worm  is  developed 
from  the  ovum  taken  into  the  digestive  canal  in  contaminated  water, 
and  in  other  ways  not  yet  understood.    Failure  to  develop  the  parasite 

as  the  result  of  feeding  the  ova,  has  led  to 
the  supposition  that  an  intermediate  devel- 
opment within  some  other  animal  is  neces- 
sary. 

Children  and  women  are  more  frequently 
affected  than  men.  The  influence  of  general 
cleanliness,  especially  in  the  preparation  of 
food  and  the  securing  of  pure  drinking  water, 
upon  the  prevalence  of  this  parasite,  is  very 
considerable.  Davaine  states  that  the  round- 
worm is  common  in  the  rural  provinces  of 
France,  but  rare  in  Paris,  where  the  inhabi- 
tants drink  only  filtered  water.  The  greatest 
prevalence  is  among  the  half-civilized  tribes 
of  warm  climates,  consequently  in  Asia, 
Africa,  India,  West  Indies,  South  and  Cen- 
tral America. 

The  small  intestine  is  the  normal  habi- 
tat of  the  ascaris.  From  this  point  it  is  in- 
clined to  migrate  in  some  instances.  Pass- 
ing through  the  oesophagus  they  may  enter 
the  air  passages,  causing  suffocation  or  in- 
flammatory changes  and  gangrene.  They  may  also  pass  into  the  nasal 
chambers,  or  rarely,  into  the  lachrymal  duct  or  eustachian  tubes.  Chil- 
dren sometimes  vomit  them.  The  bile-ducts  may  be  entered  with  result- 
ing jaundice  or  the  development  of  cholangitis  or  abscess  of  the  liver. 
Perforation  of  the  intestinal  wall  may  occur  with  their  escape  into  the 


Fro.  69.— Ascaris  Lumbricoideb. 

(a)  Worm;  (6)  Head;  (c)  Ego. 

(a)  Half  Natural  Size  ; 

(b)  Slightly  Maoni- 

FiED.  (yonJaksch.) 


Digitized  by 


Google 


ASCARIS  LUMBRICOIDES.  943 

peritoneal  cavity,  and  the  formation  of  abscess  and  fistulse  may  result  in 
the  appearance  of  worms  in  the  pleural  cavities,  pericardium,  the  urinary 
passages,  or  upon  the  cutaneous  surface. 

The  number  of  worms  present  may  vary  from  one  or  two  to  many 
thousands.  When  numerous  they  may  excite  much  irritation  of  the 
mucous  membrane,  or  become  interlaced  and  obstruct  the  bowel.  It  is 
not  uncommon  for  other  nematodes  or  tape-worms  to  be  associated  with 
round-worms. 

Symptoms. — In  most  cases  there  is  an  absence  of  symptoms,  a 
knowledge  of  the  existence  of  the  worms  being  gained  from  their  expul- 
sion from  the  body  either  at  stool  or  by  vomiting  efforts.  The  appetite 
may  be  impaired,  excessive  or  morbid,  and  the  breath  offensive.  Attacks 
of  gastric  or  gastrointestinal  disturbance  are  common.  Colicky  pains 
may  be  a  persistent  symptom.  Serious,  and  fortunately,  unusual  results 
are  ulceration  and  perforation  of  the  intestines,  convulsions,  chorea,  etc. 

In  some  instances  the  patient  loses  flesh  and  strength,  picks  the  nose 
because  of  itching,  or  this  symptom  may  involve  the  general  cutaneous 
surface.  There  may  be  a  slight  night  fever  or  fever  of  remitting  typa 
The  sleep  is  restless  and  there  is  grinding  of  the  teeth. 

The  symptoms  excited  by  migration  of  the  parasite  include  vomiting 
and  other  evidences  of  gastric  irritation  if  the  stomach  is  invaded ;  jaun- 
dice, and  perhaps  later,  symptoms  of  inflammation  or  of  abscess  of  the 
liver,  if  the  biliary  ducts  are  entered ;  and  suffocation  or  symptoms  of 
pneumonia  or  pulmonary  gangrene  if  the  air  passages  are  obstructed. 

The  number  of  worms  which  have  been  passed  by  a  single  individual 
in  the  course  of  several  years  has  amounted  to  several  hundred. 

Diagnosis. — In  most  instances  this  is  established  positively  by  the 
expulsion  of  one  or  more  worms.  If  irritation  of  the  nose  or  skin,  gastro- 
intestinal irritability,  or  other  symptoms  suggestive  of  worms  are  present, 
the  stools  should  be  examined  for  the  eggs  of  the  parasite  which,  by  rea- 
son of  their  size  and  large  number,  are  readily  detected. 

Prognosis. — With  the  exception  of  some  of  the  very  rare  conditions 
excited  by  the  round-worm  the  outlook  is  entirely  favorable.  Micro- 
scopic examinatioti  of  the  faeces  will  show  the  presence  of  eggs  if  the 
treatment  has  been  ineffectual. 

Treatment. — ^The  careful  prescription  of  homoeopathic  remedies  is 
often  sufficient  to  secure  the  disappearance  of  the  round-worm  without 
the  aid  of  drugs  directed  solely  to  their  expulsion.  Of  the  latter  class 
sanionin  is  the  most  popular,  of  which  one  to  two  grains  may  be  given  to 
adults  at  a  single  dose.  Children  of  two  or  three  years  should  receive 
one-fourth  of  a  grain,  and  those  of  five  or  six  years  one-half  grain  at  each 
dose.  These  doses  may  be  repeated  several  times  daily.  Yellow  or  blue 
vision,  icteric  hue  of  the  skin  and  serious  nervous  symptoms  have  been 
reported  from  the  use  of  santonin ;  but,  although  I  have  administered  it 
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a  great  many  times,  I  have  never  observed  unpleasant  symptoms  of  any 
kind.  Santonin  is  often  successful  in  very  small  doses.  NapJUhalin  in  three- 
to  fifteen-grain  doses,  repeated  three  times  daily,  is  very  efficieni  The 
powdered  crystals  may  be  washed  down  with  a  little  water.  It  is  advisa- 
ble to  feed  the  patient  meagrely  for  a  day  or  two  previous  to  administer- 
ing an  ezpellant.  Remedies  of  this  character  should  be  followed  by  a 
laxative  within  four  to  eight  hours.  Calomd  is  strongly  recommended 
for  this  purpose,  for  the  especial  reason  that  it  possesses  considerable  an- 
thelmintic power. 

Oina  is  an  admirable  remedy  for  children,  and  is  called  for  by  dis- 
ordered digestion,  vomiting,  itching  of  the  nose  and  mouth,  colicky  pains 
fever,  restlessness,  and  even  convulsions.  If  cina  controls  the  symptoms 
the  worms  may  disappear,  but  not  always.  If  the  eggs  do  not  disappear 
from  the  stools,  or  some  symptoms  continue,  cakarea  carb.,  lyeopadium, 
mercurivs  or  sulphur  may  be  administered  according  to  the  indications. 

For  the  acute  symptoms  excited  by  worms,  we  may  also  employ 
aconite,  gdsemium,  hdladonna,  cicvia,  ignatia,  nux  vomica,  and  podophyllum^ 
and  for  more  persistent  disorders,  argentum  nitricum,  cinchona,  doUchoB, 
ferrum,  silicea,  and  stannum.  SabadiUa  and  spigdia  have  some  reputation 
as  essential  remedies  against  round-worms. 

OXYURIS  VERMIOULARIS. 

The  most  common  of  intestinal  parasites  .in  man  and  one  which  is 
peculiar  to  him  is  the  Oxyuris  vermicularis  commonly  called  the 

seat-,  pin-  or  thread- worm.  Its  chief  peculi- 
arities are  its  small  size,  active  mobility,  and 
the  irritation  of  the  rectum  which  it  causes. 
The  length  of  this  worm  is  about  one-half 
inch  in  the  case  of  the  female,  the  male 
being  about  half  as  long.  The  tail  tapers 
to  a  point  in  both,  that  of  the  male  being 
curved  ventrally,  forming  a  hook  with  which 
the  female  is  seized.  The  penis  is  in  the  form 
of  a  chitinous  spiculum,  which  may  be  seen 
near  the  tail.  The  vulva  is  located  near  the 
middle  of  the  body.  The  head  in  both  sexes 
is  blunt,  and  presents  three  papillae  arranged 
about  the  mouth.    The  numberless  eggs  are 

oval,  and  measure  about  0.05  mm.  in  length, 
Fig.  70.— Oxyurk  Vermicularis.  ,  j  i       j  •        x  a 

(a)  Head  ;  (6)  Male  ;  (c)  Fe-    ^^®  granular,  and  enveloped  m  a  transparent 
male;  (d)  Egos,   (von        albuminous  layer.    They  are  usually  found 
JakBch.)  in  the  collection  beneath  the  finger-nails  of 

the  subject,  as  well  as  in  the  bowel  dis- 
charges. Infection  and  reinfection  occur  from  introduction  of  the  ^gs 
into  the  mouth  in  various  ways  which  may  be  readily  conceived  of.    In 
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the  stomach,  the  outer  envelope  is  destroyed,  development  continuing 
with  the  downward  movement  of  the  ovum.  It  is  believed  that 
the  female  becomes  pregnant  in  the  lower  portion  of  the  ileum, 
and  migrates  into  the  c^cum,  leaving  the  developing  embryo  and 
the  males  in  the  jejunum.  The  impregnated  female  discharges 
her  eggs  in  the  rectum  as  she  descends  to  be  expelled.  Seat-worms 
are  actively  mobile,  but  have  little  power  of  progression  if  resting  upon 
a  dry  surface.  They  live  but  a  short  time  after  their  discharge  from  the 
bowel.  This  parasite  is  found  most  frequently  in  children  and  women, 
especially  those  in  the  lower  walks  of  life,  who  are  uncleanly.  The 
limited  life  of  this  worm  would  soon  lead  to  its  disappearance  were  it  not 
for  the  constant  reinfection  which  is  going  on,  the  eggs  being  readily 
transported  from  the  anus  to  the  mouth  by  the  fingers. 

Symptoms, — Itching  of  the  anus  is  the  symptom  most  constantly 
present,  although  a  few  cases  are  free  from  it.  In  these  the  worms  have 
not  yet  occupied  the  rectum.  The  prominence  of  this  symptom  at  night 
is  due  to  descent  of  the  worms  into  the  rectum  at  this  time,  which  is 
favored  by  the  quiet  state  of  the  patient.  Itching  of  the  nose  is  also  a 
common  symptom  leading  to  rubbing  and  boring. 

Very  marked  nervous  symptoms  may  be  excited  in  neurotic  sub- 
jects, viz.,  restless  sleep,  twitchings,  startings,  grinding  of  the  teeth,  and 
rarely,  convulsions. 

The  digestion  may  be  disturbed  with  impaired  or  morbid  appetite, 
colic,  and  diarrhoea.  The  worms  escape  from  the  rectum  readily  and  are 
found  upon  the  bed  or  perineum,  and  about  the  genital  organs,  where 
they  cause  much  itching  and  even  catarrhal  inflammation.  In  both 
sexes  the  irritation  which  they  excite  is  a  common  cause  of  the  estab- 
lishment of  the  habit  of  masturbation. 

DiagnOBis. — Seat- worms  are  readily  detected  in  the. stools,  on  the 
skin,  or  in  the  bed  of  the  infected  individual.  Failing  in  this,  the  ova 
should  be  looked  for  with  the  microscope. 

Prognosis. — ^The  prognosis  is  good,  the  worms  being  readily  expelled, 
but  great  care  is  necessary  to  prevent  reinfection  which  may  continue  the 
case  for  many  years >  Even  after  apparent  cure,  mucus  scraped  from  the 
rectum  may  show  the  presence  of  eggs,  which  is  an  indication  for  persever- 
ing with  treatment. 

Treatment. — The  obstinacy  under  treatment  is  due,  as  suggested, 
to  reinfection,  which  indicates  the  necessity  for  the  greatest  cleanliness  on 
the  part  of  the  patient,  or  the  nurse  in  case  the  patient  is  a  child.  The 
nails  of  both  should  be  kept  short  and  a  stifif  nail-brush  used  repeatedly 
each  day. 

If  the  worms  do  not  disappear  after  the  administration  of  dna, 
BanUmin,  mercurius^  teucrium,  sulphur  or  other  appropriate  remedies,  it  is 
best  to  expel  them  by  means  of  a  laxative  which  may  be  composed  of 


Digitized  by 


Google 


946  TRICHINOSIS. 

TnereuriuB  diJcU  in  the  first  decimal  tritaration,  three-grain  powders  being 
repeated  every  two  hours  until  the  bowels  have  been  moved  freely.  It 
should  be  followed  by  some  saline.  Succeeding  the  catharsis  large  intes- 
tinal enemata  should  be  used,  consisting  of  warm  water  strongly  impreg- 
nated with  common  soap.  The  intestine  should  be  well  distended,  as  the 
eggs  are  inclined  to  lodge  in  the  folds  of  the  gut.  I  have  also  observed 
excellent  results  from  the  napkthalin  treatment  as  directed  for  round- 
worms. 

TRICHINOSIS. 

Synonym. — ^Trichiniasis. 

Definition. — ^A  disease  produced  by  the  entrance  of  the  trichina 
spiralis  into  the  organism. 

History. — Although  cases  of  trichinosis  were  observed  seventy-five 
years  ago,  the  true  value  of  the  observations  was  not  appreciated  until 
Zenker,  in  1860,  described  the  first  authenticated  case.  Prior  to  that  time, 
the  lesions  produced  by  the  parasite  were  either  misinterpreted  or 
regarded  as  dissecting-room  curiosities.  Zenker's  first  case  was  regarded 
in  the  beginning  as  one  of  typhoid  fever,  the  correctness  of  the  diagnosis 
not  being  doubted  until  the  end  of  the  first  week,  when  general  muscular 
pains  and  pneumonia  set  in,  and  the  patient  died.  The  autopsy  disclosed 
the  presence  of  trichinae  throughout  the  body.  The  investigation  was 
aken  up  by  Virchow,  who  fed  a  rabbit  with  portions  of  the  muscular  tis- 
sue taken  from  the  patient,  with  the  result  of  producing  trichinosis  in  the 
animal.  The  first  diagnosis  of  the  disease  during  life  was  made  by 
Friedreich,  in  1862.  The  first  recognized  case  in  the  United  States 
occurred  in  1864. 

Mode  of  Infection. — It  is  now  generally  conceded  that  trichinosis, 
as  it  occurs  in  man,  is  the  result  of  eating  imperfectly  cooked  meat  from 
infected  swine.  The  parasite  is  effectually  destroyed  by  exposure  to  a 
temperature  of  212°  F.  When,  however,  large  pieces  of  meat  are  cooked, 
the  innermost  portions  do  not  reach  this  point  unless  the  cooking  is  pro- 
longed, and  thus  some  of  the  trichinae  escape  destruction.  The  flesh  of 
other  animals  than  swine  may  become  infested  and  in  turn  transmit  the 
disease  to  man. 

Of  2,057,272  swine  slaughtered  in  Russia  in  1877,  701  or  0.04  per 
cent,  were  found  trichinous ;  of  2,701  swine  examined  by  Billings,  in 
Boston,  in  1880,5.7  per  cent,  were  infected.  Of  1,000  examined  by  Osier 
and  Clement,  but  4  were  diseased ;  extensive  observations  from  Amer- 
ican sources  are  wanting  because  of  the  lack  of  systematic  inspection  of 
swine-flesh.  Owing  to  rigid  inspection  of  swine  trichinosis  has  dimin- 
ished greatly  in  frequency  of  late  years. 

Swine  are  believed  to  acquire  the  disease  by  eating  the  offal  of 
infected  animals.    It  has  been  suggested,  however,  that  as  the  rat  may 
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become  the  host  of  trichinse,  and  as  this  animal  frequents  pig-sties  and 
is  frequently  eaten  by  pigs,  that  the  original  source  of  the  trouble  is 
the  rat. 

Post-mortem  examinations  seem  to  prove 
that  trichinosis  in  the  human  being  is  far 
more  frequent  than  clinical  observations 
would  indicate.  Thus  it  has  been  stated  by 
those  accustomed  to  working  in  dissecting- 
rooms  and  large  hospitals,  that  from  1  to  2 
per  cent,  of  the  muscles  of  all  bodies  are 
trichinous.  Such  statistics  cannot  apply  to 
people  in  general,  for  they  are  drawn  from 
a  class  notoriously  careless  in  personal  and 
general  hygiene,  and  who  are  as  likely  to  take 
their  meat  imperfectly  cooked  as  not.  Such 
observations  certainly  teach  that  the  danger 
of  trichinous  infection  is  not  small  when 
careless  preparation  of  food  is  permitted. 

While  statistics  seem  to  show  that  in- 
fected meat  is  less  common  in  Europe  than 
in  this  country,  trichinosis  is  more  common 
in  the  former,  and  especially  in  North  Ger- 
many, where  the  people  eat  freely  of  raw  Fig.  71.— Teichiha  Spiralis,  (a) 
ham  and  sausage.    Salting  and  smoking  of  Max,b;  (b)  Fbmalb,  Discharg. 
the  meat,  no  matter  how  thoroughly  per-         '""^  ^"""^^^   ^^^"^'-^ 
formed,  is  valueless  as  a  prophylactic,  as  the  trichinss  have  been  found 
alive  in  well-pickled  meats. 

Description  of  the  Trichina  SpiraliB.— The  trichina 
spiralis  is  a  nematode  worm  visible  to  the  naked  eye  as  a 
fine  yellowish-white  thread.  It  is  slightly  curved  at  one 
end,  hence  its  name.  The  females  are  from  3  to  4  milli- 
metres  in  length  and  the  males  1.5  millimetres.  The 
former  are  present  in  greater  numbers  than  the  latter. 
The  parasites  are  always  found  in  larger  numbers  at 
the  beginning  of  the  intestinal  canal  than  elsewhere. 
Their  cephalic  extremity  is  thin,  and  their  caudal  thick- 
ened or  rounded. 

When  trichinae  enter  the  stomach  in  diseased  meat 
-Encysted  their  capsules  are  first  dissolved  by  the  action  of  the  gas- 
TriohtnaSpiralm  trie  juice,  and  they  are  set  free.  Copulation  next  takes 
in  uscle.  place,  and  in  the  course  of  seven  days  the  female  brings 
forth  large  numbers  of  young  trichinse.  Several  broods  are  brought 
forth,  one  female  often  producing  thirteen  hundred  embryos.  The  mother 
herself  dies  in  the  course  of  seven  or  eight  weeks,  while  the  embryos 


Fig.  72.- 
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migrate.  They  first  pierce  the  intestinal  walls,  and  next  the  connective 
tissue,  and  finally  lodge  in  the  muscular  substance.  They  appear  there 
coiled  up  at  first.  They  excite  irritation  and  inflammation  of  surround- 
ing structures  and  finally  become  encapsulated.  The  time  occupied  by 
the  muscle  trichina  in  reaching  their  full  development  amounts,  as  a 
rule,  to  about  two  weeks. 

The  trichinous  capsules  are  generally  of  oval  shape,  and  contain  but 
one  parasite  each ;  exceptionally  from  two  to  four  may  be  found.  Ulti- 
mately the  walls  of  the  capsules  undergo  calcification.  Sometimes  the 
parasite  itself  takes  on  a  similar  change. 

The  muscles  especially  liable  to  trichinous  invasion 
are  the  intercostal,  the  diaphragm,  and  the  muscles  of  the 
neck,  eyeball  and  larynx.  The  muscles  of  the  extremi- 
ties are  less  involved  as  their  distance  from  the  trunk  is 
greater. 

Symptomatology. — The  onset  of  trichinosis  does 
not  always  present  the  same  clinical  picture.  In  some 
instances,  symptoms  appear  within  a  few  hours  after 
Fig  78  —  Calci-  Partaking  of  the  contaminated  meat.  These  consist  as  a 
MED  TBicHiNiE.  rulc  of  thc  ordinary  phenomena  of  gastra-intestinal  irrita- 
Natural  Sizk.  jJqjj^  qq  vomiting,  epigastric  pain,  and  diarrhcBa.  Such 
®'''  instances  are  unusual  however,  the  first  symptoms  ap- 
pearing at  about  the  expiration  of  a  week's  time,  and  consisting  of 
mental  depression,  alternating  heat  and  chills,  nausea,  loss  of  appetite, 
coated  tongue,  and  foul-smelling  breath.  Next  appear  the  symptoms 
produced  by  the  migration  of  the^  trichinee  into  the  muscles.  These 
consist  of  severe  pains,  which  are  very  liable  to  be  confounded  with 
those  of  rheumatism,  and  are  greatly  aggravated  by  motion  and 
pressure.  Unlike  rheumatism,  oedema  is  apt  to  be  present,  and  is 
generally  first  noticed  in  the  eyelids.  The  hands  and  feet  are  the 
least  likely  parts  of  the  body  to  be  affected  by  this  symptom.  The 
oedema  is  generally  most  marked  over  the  affected  muscles.  They 
often  become  swollen.  To  relieve  tension,  the  extremities  are  main- 
tained in  a  position  of  semiflexion.  Because  of  the  involvement  of 
the  diaphragm  and  intercostal  muscles,  dyspnoea  often  becomes  a  source 
of  great  discomfort.  The  insuflScient  chest  expansion  thus  occasioned 
may  lead  to  catarrhal  pneumonia.  When  the  masseter  muscles  are  in- 
volved, a  condition  simulating  trismus  appears. 

Fever  is  a  prominent  symptom  in  nearly  all  cases,  the  temperature 
in  severe  ones  reaching  104°  F.  Its  course  for  awhile  resembles  that  of 
typhoid  fever  very  closely.  In  many  instances  it  is  quite  irr^ular, 
and  follows  no  definite  type.  The  pulse  and  respiration  changes  coin- 
cide with  those  of  the  temperature.  Sweating  is  proftise  and  a  source 
of  great  annoyance  if  not  of  actual  suffering. 
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Diagnosis. — ^The  diagnosis  of  trichinosis  is  to  be  made  by  the 
knowledge  that  suspected  meat  has  been  partaken  of,  and  that  others 
who  had  also  partaken  are  similarly  affected.  The  symptoms  on 
which  most  stress  should  be  laid  are  the  gastro-intestinal  ones  followed 
by  the  severe  muscular  pains,  oedema,  fever,  sweating,  and  headache. 
The  diagnosis  cannot  be  made  conclusive,  however,  until  an  examina- 
tion of  the  muscular  tissue  discloses  the  presence  of  the  parasite 
therein.  Muscular  rheumatism  and  typhoid  fever  are  the  diseases 
which  are  most  liable  to  be  mistaken  for  trichinosis.  The  former  lacks 
the  cddema  and  high  fever,  and  the  affected  muscles  are  not  as  a  rule 
the  same  as  those  which  are  the  favorite  sites  of  the  trichinae.  Typhoid 
fever  has  a  temperature  following  a  definite  type,  the  muscle  pains  are 
not  severe,  and  oedema  is  absent. 

Portions  of  muscular  tissue  may  be  removed  for  microscopic  exami- 
nation by  means  of  a  specially  constructed  harpoon,  or  by  excision  of  a 
small  piece  under  cocaine  ansesthesia.  The  favorite  situation  for 
excision  examination  is  the  biceps  or  the  pectoralis  muscles. 

Flrognosis. — ^Trichinosis  is  always  a  very  serious  disease;  in  severe 
epidemics  about  one-third  of  the  cases  ending  fatally.  In  mild  types 
the  disease  may  run  a  course  of  from  ten  days  to  two  weeks.  Sometimes 
seven  or  eight  weeks  elapse  before  the  patient  is  well;  and  instances 
have  been  recorded  in  which  the  patient  remained  in  poor  health  for 
years.  The  severity  of  the  symptoms  and  the  gravity  of  the  case  seem 
to  depend  almost  entirely  upon  the  number  of  the  trichinae  in  the 
muscles;  ^ 

Treatment- — The  most  important  point  in  the  treatment  of  trich- 
inosis is  prophylaxis.  This  is  to  be  secured  by  rigid  inspection  of  all 
meats  offered  for  sale,  and  thorough  cooking  of  all  prepared  for  the 
table.  It  must  be  •remembered  that  the  vitality  of  the  encapsuled  trich- 
inae is  enormous,  infection  having  taken  place  in  instances  in  which  the 
parasites  were  enclosed  in  calcified  capsules.  Even  putrefaction  of  the 
meat  does  not  destroy  them. 

When  trichinous  invasion  is  suspected,  the  bowels  should  be  thor- 
oughly and  repeatedly  emptied  by  the  administration  of  a  brisk  purge. 
By  this  means  many  of  the  parasites  are  evacuated  before  they  have 
had  an  opportunity  of  procreating.  Fiedler's  observation  that  glycerin 
destroys  trichinae  may  be  taken  advantage  of,  and  that  substance  admin- 
istered in  doses  of  one  tablespoonful  every  hour  until  about  eight  fluid 
ounces  have  been  taken.  When  the  trichinae  have  invaded  the  muscles 
nothing  can  be  done  looking  to  their  destruction.  Remedies  must  then 
be  prescribed  on  a  purely  symptomatic  basis. 

ANOHTLOSTOMUM  DUODENALE. 

Synonyms, — Strongylus  duodenale ;  dochmius  duodenalis ;  sclero- 
stomum. 
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This  is  the  only  strongyle  which  is  a  parasite  of  man.  An  inter- 
mediate host  is  not  necessary.  It  is  a  short  cylindrical  worm,  the  female 
measuring  from  five  to  nine  lines  in  length,  the  male  being  a  little  more 
than  half  as  long.  The  females  are  much  more  numerous  than  the 
males,  and  of  a  brownish  or  reddish  color,  which  is  due  to  absorbed 
blood.  The  male  is  lighter  in  color,  even  grayish.  Their  anterior 
extremities  are  pointed  and  recurve.  The  body  of  the  male  is  irregu- 
larly pouched,  particularly  the  posterior  extremity,  which  condition  is 
not  present  in  any  degree  in  the  female.  Her  genital  aperture  is  upon 
the  ventral  surface  and  in  the  posterior  third.  The  mouth  is  large  and 
provided  with  six  teeth  of  a  hook-like  character,  with  which  the  worm 
takes  hold  of  the  intestinal  wall.  It  occupies  the  jejunum  and  duode- 
num. The  eggs,  which  are 
discharged  in  the  intes- 
tines and  found  in  the 
stools,  are  elliptical  in 
shape,  the  largest  varying 
from  0.044  to  0.063  mm. 
The  transparent  nature  of 
the  shell  permits  the  brown- 
ish, segmenting  centre  to 
be  readily  observed.  Con- 
tinual segmentation  is  suf- 
ficiently characteristic  to 
peryiit  of  a  ready  diag- 
nosis of  this  variety.  Water 
appears  to  be  the  normal 
home  of  this  parasite  ex- 
ternal to  the  body.  The 
ovum  developed  within 
the  shell  finally  escapes,  and,  after  a  period  of  independent  existence, 
may  be  taken  in  drinking  water  into  the  intestines  of  man  where  it  under- 
goes complete  development. 

Etiology. — The  anchylostomum  was  first  observed  by  Dubini,  in 
Milan,  in  1838.  It  was  shown  by  Perroncibo  to  be  the  cause  of  serious 
disease  characterized  by  a  high  grade  of  anaemia  occurring  in  the 
laborers  employed  in  constructing  the  St.  Gotthard  tunnel,  and  Grie- 
singer  demonstrated  it  to  be  the  cause  of  the  "  Egyptian  chlorosis."  Of 
late  it  has  been  disseminated  throughout  Europe  by  Italian  and  Polish 
laborers  and  miners.  It  is  found  in  India  and  in  portions  of  South 
America,  notably  Brazil.  I  know  of  no  positive  evidence  of  its  existence 
in  this  country  at  this  time.    It  is  largely  confined  to  hot  climates. 

Symptoms. — The  symptoms  are  due  to  the  irritant  influence  of  the 
worm  which  penetrates  the  wall  of  the  intestine  with  its  head  and  fills  itself 


FlO.    74.— ANOHTL06TOMT7M     DuODENALE.      (a)   MaI^ 

(Natural  Size)  ;  (6)  Female  (Natural  Size)  ; 
(e)  Male  (Magnified)  ;  (d)  Female  (Mag- 
nified); (e)  Head;  (/)  Eggs. 
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with  blood.  When  the  worms  are  numerous,  it  results  in  serious  loss  of 
the  vital  fluid  and  also  gives  rise  to  ecchymoses,  ulcerations,  and  seriously 
interferes  with  intestinal  digestion  and  absorption.  The  degree  of  inju- 
rious influence  is,  of  course,  due  to  the  number  of  parasites  present,  al- 
though serious  deterioration  of  health  has  accompanied  the  presence  of 
but  a  few.  In  these  cases  other  factors  were  probably  operative.  The 
symptoms  resemble  those  of  pernicious  ansemia.  Those  developing  early 
are  anorexia,  nausea,  vomiting,  alternating  state  of  the  bowels,  and  some 
pain  in  the  epigastrium  or  bowels.  There  may  be  obstinate  diarrhoea. 
After  the  existence  of  these  symptoms  for  a  time,  ansemia  appears  attended 
by  its  well-known  symptoms.  The  blood  loses  one-half  or  more  of  its 
hsemoglobin,  and  the  red  blood-corpuscles  are  greatly  reduced  in  num- 
ber. The  worms  are  seldom  found  in  the  stools,  although  their  eggs  are 
plenteous,  also  blood-corpuscles  and  the  crystals  of  Oharcot-Leyden. 
With  full  development  of  the  symptoms,  the  patient  is  pallid  and  much 
emaciated.  There  may  be  various  nervous  disturbances,  the  urine  may 
be  albuminous,  and  hsemoptysis  has  been  observed.  The  heart  has  been 
frequently  found  dilated  and  hypertrophied. 

The  course  of  the  symptoms  may  be  acute  with  a  fatal  termination 
within  a  few  weeks  or,  with  good  care,  the  patient's  life  may  be  prolonged 
for  months  or  even  years. 

Diagnosis. — The  greater  irregularity  in  the  contour  of  the  red  blood- 
corpuscles,  and  the  occurrence  of  retinal  haemorrhages  in  pernicious 
ansemia  are  helpful  in  distinguishing  this  affection  from  anchylostomia- 
sis,  but  it  is  necessary  to  depend  upon  microscopical  examination  of  the 
stools  for  a  diagnosis,  the  segmented  eggs  being  readily  discovered  if  the 
parasite  is  present. 

Prognosis.— A  favorable  termination  results  only  from  proper  treat- 
ment.   Spontaneous  recovery  has  not  been  observed. 

Treatment — Infection  may  be  prevented  by  filtering  and  boiling  all 
of  the  water  used  for  drinking  purposes.  If  possible,  only  clear  running 
water  should  be  used.  That  from  wells  may  be  infected.  General  clean- 
liness should  be  encouraged  in  regions  where  this  parasite  is  known  to 
exist.  The  bands  and  face  especially  should  be  frequently  and  carefully 
washed;  always  before  eating.  The  etherial  extract  oimale  fern  in  one- 
to  two-drachm  doses  should  be  prescribed  for  the  expulsion  of  the 
worms.  The  usual  preparatory  treatment,  which  has  been  already  de- 
tailed, should  be  employed.  There  is  difference  of  opinion  as  to  the 
necessity  of  a  cathartic  subsequently  to  the  administration  of  the  medi- 
cine. Thymol  is  highly  recommended,  given  in  doses  of  a  half  drachm 
every  hour  until  two  drachms  have  been  taken.  A  purgative  is  not  re- 
quired (Sonsino). 
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TMOOOEPHALUS  DISPAR. 

Of  less  important  nematodes  we  may  mention  the  Trioocephalus 
DISPAR,  known  as  the  whip-worm  or  tricocepJudus  Iiominia. 

The  female  is  about  two  inches  in  length  and  the  male  a  little 
more  than  one  inch.  It  is  named  *' whip- worm"  on  account  of  its  resem- 
blance to  a  whip.  The  end  to  which  the  head  is  attached  consists  of  a 
long  spirally  arranged  thread — the  lash — ^and  represents  about  three- 
fifths  of  its  length.  The  remaining  portion — ^the  handle — ^is  thick,  and 
in  the  male  is  rolled  upon  itself.  The  eggs  are  of  a  brownish  color, 
elliptical  shape,  and  about  0.50  mm.  in  length,  having  a  granular  yolk, 
and  a  transparent  projection  at  either  pole.  These  worms  undergo 
full  development  within  the  body  of  man,  being  found  in  the  csecum  and 
colon.  The  number  present  may  reach  thousands.  It  is  a  common 
parasite  in  Europe,  being  found  in  a  large  percentage  of  all  bodies 
examined.    Its  presence  is  not  usually  attended  by  symptoms.    Of  late 

observations  suggest  that  it  may  be  the  cause  of 
an  ansemia,  which  is  usually  associated  with 
diarrhoea.  It  has  even  been  thought  to  cause 
beri-beri.  The  diagnosis  depends  upon  the  dis- 
covery of  the  worm  or  of  the  dark-brown,  lemon- 
shaped  eggs,  which  may  be  present  in  the  faecal 
discharges  in  large  numbers.  No  better  treatment 
can  be  recommended  than  that  already  suggested 
for  round-worms. 

•     j^^  ^.  The  AmphiBtoma  hominis  is  a  round-worm 

^  y*S!^  IBA  iiifestiiig  the  ascending  colon  and  csecum,  and 
jk  C^  WJf  observed  in  the  East.  It  varies  from  one-third  to 
%v.  ^  M  one  inch  in  length. 

The  Rhabdonema  intestinale,  also  known 

Fio.  75.—  Trioooephalub  as  the  rhabdUis  intedinalia  and  angulUula  Merearalis^ 

Dkpab.   (o)  Maxb;  (6)   jg  ^^^  unusual  variety  of  round-worm  which  has 

SliJ!^  Maonipied.     been  observed  in  portions  of  Europe,  Brazil  and 

(von  Jakflch.)  Cochin  China,    It  is  less  than  a  line  in  length 

and  pointed  anteriorly.    It  inhabits  the  jejunum, 

less  frequently  other  portions  of  the  small  intestine.    It  occasions  active 

intestinal  catarrh  or  dysentery.    It  may  enter  the  various  ducts  opening 

into  the  duodenum  with  resulting  obstruction  and  disorder  of  the  liver 

or  pancreas.    This  parasite  is  taken  into  the  intestinal  tract  in  stagnant 

drinking  water.    The  method  of  treatment  recommended  for  the  other 

forms  of  round-worm  are  also  efficient  for  this  variety. 

Of  the  fluke  worms  we  may  consider  those  associated  with  the  liver^ 
bloodvessels  and  pulmonary  organs. 

Of  blood-flukes  the  Bilharzia  hsematobia  has  been  observed  in 


Digitized  by 


Google 


TRICOCEPHALUS  DISPAR. 


953 


parts  of  the  E^ast  and  South,  especially  in  Egypt  and  Africa.  It  is  a 
cylindrical  thread-like  worm.  The  female  is  about  two  centimetres  in 
length.  It  is  found  in  the  venous  system  of  the  abdominal  organs,  espe- 
cially the  portal  veins.  The  embryos  are  supposed  to  gain  entrance  to 
the  body  in  contaminated  drinking  water,  but  there  is  nothing  definitely 
known  regarding  this.  The  eggs  are  oval  in  shape  and  have  a  spike  at 
one  extremity.  They  are  readily  discovered  with  the  microscope.  The 
symptoms  are  referable  to  the  urinary  organs,  the  most  important  being 
hematuria,  which  appears  intermittingly.  Most  cases  recover.  They 
are  seldom  discovered  after  puberty. 

Liyer  Flukes. — Passing  several  varieties  which  have  thus  far  been 
observed  only  in  ruminants,  the  Distoma  cbassum  may  be  considered, 
which  is  the  largest  form,  measuring  from  three  to  six  or  eight  centi- 
metres in  length.  It  is  thick,  smooth,  and  of  elliptical  shape.  It  inhabits 
the  duodenum  and  has  been  observed  in  the  extreme  East. 

Ijima  and  other  Japanese  physicians  have  described  the  Distoma 
BNDBMicuM  and  the  Distoma  perniciosum,  which  are  endemic  in  certain 
provinces  of  that  country.  Some  observers  think  it  probable  that  both 
belong  to  the  same  species.  Nearly  one-fourth  of  the  inhabitants  of  cer- 
tain regions  are  believed  to  be  possessors  of  this  parasite. 

Distoma  HepatiounL — ^This  worm  is  in  shape  like  a  leaf,  about  30 
mm.  in  length  and  about  half  as  wide.  It  possesses  two  suckers,  one 
upon  the  head,  the  other  upon  the  ventral  surface.  The  genital  aperture 
is  between.  The  uterus  is  composed  of  convoluted 
tubes  arranged  in  the  form  of  a  ball.  The  oval  eggs 
are  brownish,  furnished  with  a  shell  in  two  layers,  the 
broader  end  being  furnished  with  a  lid.  Their  length 
is  about  0.13  mm.,  and  they  are  0.08  mm.  wide.  They 
may  be  found  in  stools.  Several  observers  have  dis- 
covered them  in  man. 

The  liver  flukes  inhabit  the  bile-ducts,  the 
duodenum  and  upper  portion  of  the  jejunum.  They 
cause  great  enlargement  of  the  liver,  jaundice,  ascites, 
diarrhoea,  emaciation,  etc.  The  alterations  within  the 
organs  are  various;  cholangitis  .with  extensive  changes 
in  the  walls  of  the  ducts  is  common.  Changes  in  the 
parenchjrma  may  result  in  abscess. 

The  bronchial  fluke  has  been  described  by  Ringer 
and  Patrick  Manson,  and  has  been  called  the  Distoma 
RiNGERi.  The  term  paraaUic  hsemoptysis  has  also  been 
employed.  This  fluke  has*  been  studied  in  Japan, 
China,  and  Formosa.  The  symptoms  are  those  of  a 
persistent  bronchitis.  The  expectoration  contains  the  parasite.  Hemop- 
tysis is  a  prominent  symptom. 
61 


Fio.  76.— DnrroMA 
Hepatiouic 
(Ton  Jaksch.) 
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A  number  of  organisms  of  this  class  have  been  found  within  the 
intestines  of  man,  but  their  relationship  to  diseased  conditions  of  many 
has  not  been  satisfactorily  determined.    We  pass  by  the  organism  of 

Laveran,  which  has  been  described  in  con- 
nection with  the  subject  of  malaria  (Vol.  I^ 
p.  139). 

The  amoeba  coli  will  be  considered.  This 
is  apparently  the  most  important  variety  by 
reason  of  its  relationship  to  dysentery.    It 
was  described  for  the  first  time  with  accur- 
acy by  Losch  in  1873.    It  is  a  round  or  ir- 
regularly elongated   cell  of  20/a  to  35/a  in 
breadth.     It  is  granular  in  structure  and 
Fig.  77.— (a)  Trichomonas  Intbb-  enveloped  in  a  transparent  outer  layer.  There 
fiNALis;  (6)CBRcoMONA8lim».  maybe  a  nucleus  and  a  nucleolus  visible, 
TiNALis ;  (c)  Amckba  Coli  ;  ,    "  r,         r  '  i  Ti.  •  ui       r 

(rf)  Pabamcecium  Coli.         ^^^o  a  number  of  vacuoles.    It  is  capable  of 

(yonJaksch.)  movement,  putting  out  pseudopods  in  all 

directions.  There  may  be  one  or  two  or 
quite  a  number  visible  at  one  time.  When  not  in  motion  the  organism 
is  of  a  roundish  shape.  It  is  said  to  become  encysted  under  certain  con- 
ditions. The  outer  layer  under  these  circumstance  acquires  considerable 
firmness  and  the  organism  is  quiet,  consequently  preserves  a  round 
shape.  Observations  upon  its  destruction 
have  been  made  in  connection  with  dysen- 
tery. Quinine  has  proven  most  eflBcient  in 
1 :  5000  solution  (see  Vol.  I,  page  120). 

Megastoma  Entericum. — This  is  an 
organism  resembling  a  pear  in  shape  and 
varying  from  0.010  to  0.016  mm.  in  length, 
and  having  a  peculiar  concavity  at  one  side 
of  the  broad  end.  A  pair  of  flagella  are 
found  upon  the  anterior  lip  of  this  cavity,  pig,  yg.. 
and  two  pairs  closely  related  upon  the  pos- 
terior lip.  The  small  end  terminates  in  two 
fine  thread-like  extremities.  Like  so  many 
other  parasites,  this  one  occupies  the  upper 
portion  of  the  small  intestine,  where  it  at- 
taches itself  to  the  wall  of  the  gut  by  means  of  its  excavation.  It  has 
been  found  in  large  numbers  in  some  cases  of  diarrhoea  of  infants,  and 
Moritz  discovered  it  in  the  evacuations  of  a  healthy  child.  The  colon 
and  the  stools  may  contain  an  encysted  form,  which  is  smaller  than  the 
active  variety  just  described.    The  latter  is  seldom  present  in  the  stools. 


-Cercomonads  from  thr 

Stools  ;  (a)  Mbgastoma  Ekter- 

icuM  (Grassi);  (66)  Encysted 

Form  of  Cercomonas  Ik- 

testinalis  after  Loss  of 

ITS  Tentacles  (Lambe). 
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Another  pear-shaped  parasite  is  the  Cercomonas  intestinalis.  The 
body  terminates  at  the  narrow  end  in  a  pointed  filamentous  extremity 
as  long  as  itself.  There  is  a  flagellum  at  the  broad  end  which  is  three 
times  the  length  of  the  body.  The  length  of  this  organism  is  from  0.008 
to  0.012  mm.  They  attach  themselves  to  the  intestinal  wall  by  means 
of  the  flagellum.  They  are  capable  of  active  motion.  We  do  not  yet 
possess  evidence  that  they  are  peculiar  to  any  form  of  disease,  but  they 
have  been  met  in  connection  with  a  variety  of  affections  characterized 
by  prominent  intestinal  changes,  viz.,  typhoid  fever,  dysentery,  cholera, 
etc.  Zunker  found  it  in  the  secretion  at  the  edge  of  the  gums.  Very 
weak  solutions  of  corrosive  sublimate  1  to  20,000  or  30,000  have  been 
suflScient  to  destroy  them. 

ParamoBciam  Coli. — This  is  also  a  pear-shaped  organism  which  is 
probably  peculiar  to  cold  countries,  it  having  been  thus  far  observed 
especially  in  Russia.  It  is  larger  than  the  preceding  organism,  reaching 
0.06  to  0.10  mm.  in  length.  It  is  granular,  with  a  clear  envelope  possess- 
ing short  cilia.  A  nucleus  has  been  observed,  and  more  frequently  two 
contracting  vacuoles.  It  has  a  mouth  and  an  anus.  It  enters  the  body 
of  man  in  the  drinking  water  in  which  it  has  been  deposited  in  an 
encysted  form.    The  hog  is  its  normal  host 
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Abdominal  aorta,  anearism  of  the,  165. 

Abdominal  dropej,  682. 

Abnormal  seminal  dischargeB,  469. 

AbfloesB  of  the  mediastinum,  178;  retro- 
pharyngeal, 517 ;  of  the  lirer,  714 ;  of  the 
longs,  291 ;  of  the  stomach,  549. 

Abeenoe  of  murmurs  in  valvular  disease  of  the 
heart,  90. 

Absorption  bj  the  mucous  membrane  of  the 
stomach,  to  determine  the  rapiditj  of,  544. 

Acardia,  106. 

Acetic  add  in  ascites,  688 ;  in  malignant  laryn- 
geal tumors,  209;  in  stomach  contents, 
test  for,  543. 

Acid  dyspepsia,  597. 

Acid  hydrocyanicnm  in  gastralgia,  590. 

Acidity  of  the  stomach  contents,  method  of 
determination  of,  541. 

Aconite  in  abnormal  seminal  discharges,  478; 
in  active  hypersemia  of  the  lungs,  800 ;  in 
acute  articular  rheumatism,  870 ;  in  acute 
catarrhal  enteritis,  606;  in  acute  diarrhoea 
of  children,  621 ;  in  acute  difluse  nephritis, 
890;  in  acute  infectious  endocarditis,  65; 
in  acute  myocarditis.  111 ;  in  acute  nasal 
catarrh,  184;  in  acute  phlebitis,  178; 
in  acute  simple  bronchitis,  241;  in  acute 
suppurative  tonsUlitis,  505 ;  in  appendici- 
tis, 658;  in  asthma,  268;  in  bronchitis, 
257;  in  broncho-pneumonia,  275;  in  car- 
diac hypertrophy,  104;  in  chronic  inter- 
stitial nephritis,  414 ;  in  cystitis,  458 ;  in  en- 
teralgia,  633;  in  entero-colitis  and  cholera 
infantum,  628;  in  epiBtaxis,  194;  in  fol- 
licular, tonsillitis,  507 ;  in  glossitis,  495 ;  in 
gonorrhoea,  468 ;  in  hsematemesis,  586 ;  in 
hematuria,  364;  in  haemoptysis,  297,  298; 
in  heart  affections,  29,  33 ;  in  oesophagitis, 
528;  in  pericarditis,  47;  in  perihepatitis, 
710;  in  peritonitis,  678;  in  phaiyngitis, 
521;  in  pleurisy,  320;  in  pyelitis,  426;  in 
simple  acute  endocarditis,  59 ;  in  stomatitis, 
488;  in  tachycardia,  127 ;  in  valvular  disease 
of  the  heart,  93. 

Aoonitine  in  angina  pectoris,  145. 


Acute  articular  rheumatism,  858 ;  catarrhal 
laryngitis,  197  ;  dyspepsia,  545  ;  gastritis, 
545 ;  infectious  endocarditis,  60 ;  nasal  ca- 
tarrh, 182;  oesophagitis,  525;  pancreatitis, 
764 ;  phlebitis,  171 ;  toxic  gastritis,  548. 

Addison's  disease,  complications  of^  825; 
definition,  822;  diagnosis,  825;  etiology, 
822 ;  prognosis,  826 ;  pathology  and  morbid 
anatomy,  822;  symptomatology,  824;  syno- 
nyms, 822 ;  treatment,  826 ;  differentiated 
from  pernicious  anemia,  801. 

Adenie,  815. 

Adhesions,  pericardial,  48. 

Adhesive  pylephlebitis,  757. 

Adonidine  in  valvular  disease  of  the  heart, 
94,95. 

Adonis  vemalis  in  heart  affections,  28 ;  in  val- 
vular affections  of  the  heart,  95. 

Adventitious  sounds  in  the  chest,  examination 
of,  229. 

JE^phony,  284. 

Afebrile  gastritis,  546. 

Agaridne  in  emphysema,  285 ;  in  fatty  degen- 
eration of  the  heart,  118 ;  in  heart  affec- 
tions, 28,  30;  in  valvular  disesse  of  the 
heart,  95. 

Age  as  a  cause  of  cancer  in  the  stomach,  567 ; 
of  chlorosis,  789 ;  of  diabetes  mellitus,  835 ; 
of  diabetes  insipidus,  854;  of  gall-stones, 
746 ;  of  gout,  878 ;  Hodgkin's  disease,  816 ; 
of  leuoocythsemia,  807 ;  of  obesity,  920;  of 
progressive  pernicious  anemia,  795;  of 
rheumatism,  858 ;  of  ulcer  of  the  stomach, 
560. 

Agnus  castus  in  abnormal  seminal  discharges, 
47a 

Albumin  in  the  urine,  346 ;  Heller's  test  for, 
348;  Oliver^s  test  papers  for,  349;  picric 
acid  test  for,  348 ;  Purdy's  percentage  tubes 
for  quantitative  estimation  of,  350 ;  Purdy's 
test  for,  348 ;  quantitative  estimation  of,  in 
the  urine,  349;  Tanret's  test  for,  349;  the 
test  for  by  heat,  347. 

Albuminometer,  Esbach's,  360. 

Alcohol  as  a  cause  of  chronic  gastric  catarrh, 
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551 ;  in  acate  mjocarditis,  111 ;  in  heart 
afiections,  28 ;  in  simple  acute  endocarditis, 
60. 

Alimentar/  tract  in  diabetes  mellitos,  843. 

Allium  cepa  in  hay  fever,  192. 

Aletris  in  nenrous  dyspepsia,  597. 

Aloes  in  chronic  diarrhoea,  612. 

Altitude  as  a  cause  of  rheumatism,  859. 

Alumina  in  chlorosis,  794. 

Amenorrhoea  in  ulcer  of  the  Bu>mach,  564. 

Ammonia  spirits  aromatic  in  acute  myo- 
carditis, 111. 

Ammonio-magnesium  phosphate  in  the 
urine,  342. 

Ammonium  bensoate  in  suppuratiye  inter- 
stitial nephritis,  430. 

Ammonium  carb.  in  bronchitis,  256 ;  in  acute 
diffuse  nephritis,  892 ;  in  acute  nasal  catarrh, 
185;  in  acute  simple  bronchitis,  242;  in 
hypostatic  hypereemia  of  the  lungs,  302. 

Ammonium  phos.  in  arthritis  deformans,  899. 

Amphistoma  hominis,  952. 

Amphoric  breathing,  228;  Toice  and  echo, 
234. 

Amyloid  degeneration  of  the  liver,  728 ;  de- 
generation of  the  pancreas,  779. 

Amyl  nitrite  in  angina  pectoris,  144;  in  ex- 
ophthalmic goitre,  139 ;  in  heart  affections, 
28. 

Anacardium  in  abnormal  seminal  discharges, 
473. 

Anaemia  from  cold,  804 ;  from  exhausting  dis- 
charges, 808 ;  from  haemorrhage,  802 ;  from 
inanition,  803;  from  pregnancy,  804; 
symptomatic,  treatment  of,  804 ;  toxic,  804 ; 
from  valvular  disease  of  the  heart,  the  treat- 
ment of,  96 ;  in  Addison's  disease,  825 ;  in 
Hodgkin's  disease.  819;  of  the  liver,  705; 
of  the  lungs,  303. 

Anaemia,  progressive  pernicious,  794 ;  defini- 
tion, 794;  diagnosis,  800;  etiology,  795; 
history,  795;  pathology  and  morbid  anat- 
omy, 796 ;  prognosis,  801 ;  symptomatol- 
ogy, 798;  synonyms,  794;  treatment,  801. 

Anaemias,  the  symptomatic,  802. 

Anaemic  murmurs,  792.  s 

Anaesthesia  of  the  pharynx,  523. 

Anatomy  of  the  organs  of  respiration,  217. 

Anchylostomum  duodenale,  949. 

Aneurism,  154 ;  definition,  154 ;  etiology  and 
pathology,  155  ;  arterio- venous,  170. 

Aneurism  of  the  abdominal  aorta,  physi- 
cal signs,  166;  prognosis,  166;  treatment, 
166. 

Aneurism  of  the  branches  of  the  abdominal 


aorta,  167  ;  of  the  coronary  arteries,  170 ;  of 
the  heart  and  its  valves,  119  ;  of  the  pulmo- 
nary arteries,  169;  symptomatology  and 
physical  signs,  169 ;  prognosis,  169. 

Aneurism  of  the  thoracic  aorta,  157  ;  sympto- 
matology, 158  ;  physical  signs,  160  ;  diag- 
nosis, 162  ;  prognosis,  163  ;  treatment,  163. 

Angina  ludovici,  502 ;  etiology,  502 ;  symp- 
toms, 502;  prognosis,  502;  treatment,  502. 

Angina  pectoris,  139 ;  definition,  139 ;  diag- 
nosis, 143 ;  pathology  and  morbid  anatomy, 
139 ;  symptoms,  142 ;  treatment,  144. 

Angiomata  of  the  kidneys,  453. 

Anorexia,  599. 

Anthradne  in  angina  ludovici,  502. 

Antimonium  crud.  in  acute  gastritis,  548; 
in  enterocolitis  and  cholera  infantum,  629 : 
in  cholera  morbus,  614;  in  broncho-pneu- 
monia, 276 ;  in  emphysema,  284 ;  in  respi- 
ratory conditions  subsequent  to  valvular 
disease  of  the  heart,  97 ;  in  atelectasis,  27& 

Antimonium  tart,  in  acute  diffuse  nephritis, 
392;  in  acute  simple  bronchitis,  241;  in 
atelectasis,  278 ;  in  broncho-pneumonia,  275 ; 
in  capillary  bronchitis,  249;  in  emphyse- 
ma, 284. 

Antimony,  arsenite  of,  in  acute  simple  bron- 
chitis, 241. 

Antimony,  iodide  of,  in  acute  simple  bnm-  , 
chitis,  241 ;  in  broncho-pneumonia,  275. 

Appendicitis,  649 ;  diagnosis,  654 ;  etiology, 
650 ;  pathology  and  morbid  anatomy,  652 ; 
prognosis,  655 ;  symptomatology,  652 ;  treat- 
ment, 657. 

Aphthe,  Bednar's,  485. 

Aphthous  stomatitis,  477. 

Arrhythmical  disturbance  of  the  heart,  129. 

Aorta,  abdominal  aneurism  of  the,  165;  con- 
genital smallness  of  the,  167 ;  constriction 
of  the,  168 ;  dilatation  of  the,  168 ;  rupture 
of  the,  168 ;  thoracic,  aneurism  of  the,  157. 

Aortic  disease,  74 ;  regurgitation,  74 ;  morbid 
anatomy,  75 ;  prognosis,  79 ;  symptoms  and 
and  physical  signs,  76. 

Aortic  stenosis,  79 ;  symptoms  and  physical 
signs,  80. 

Apis  mel.  in  acute  diffuse  nephritis,  391 ;  in 
ascites,  688  ;  in  chronic  peritonitis,  682 ;  in 
cystitis,  459 ;  in  glossitis,  496 ;  in  hydroperi- 
cardium,  50;  in  laryngeal  perichondritis, 
207 ;  in  oedematous  laryngitis,  205 ;  in  peri- 
carditis, 47 ;  in  pharyngitis,  521. 

Apocynum  cannab.  in  ascites,  688 ;  in  chronic 
diffuse  nephritis,  400,  in  cardiac  dropsies, 
96  ;  in  hydropericardinm,  50. 
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Apomorphia  in  bronchitis,  258. 

Apoplexy  of  the  liver,  783. 

Argentum  nitricum  in  Addison's  disease,  826 ; 
in  chronic  catarrhal  laryngitb,  203 ;  in 
chronic  diarrhoea,  612;  in  chronic  gastric 
catarrh,  559 ;  in  cirrhosis  of  the  liver,  727  ; 
in  diabetes  insipidus,  857  ;  in  gastralgia, 
589 ;  in  glossitis,  496 :  in  nervous  dyspepsia, 
597  ;  in  pseudo-membranous  enteritis,  617  ; 
in  Ktomatitis,  488 ;  in  ulcer  of  the  stomach, 
566. 

Arnica  in  acute  phlebitis,  173 ;  in  cardiac  hy- 
pertrophy, 105 ;  in  dilatation  of  the  veins, 
175 ;  in  goat ;  888 ;  in  hsemoptysis,  297 ;  in 
hffimatemesis,  586 ;  in  macroglossia,  496 ;  in 
rheumatic  fever,  872 ;  in  perinephritis,  421. 

Arsenic  as  a  cause  of  cutaneous  pigmentation, 
826. 

Arsenicum  in  abscess  of  the  lungs,  292;  in 
acute  catarrhal  enteritis,  606,  607 ;  in  acute 
diffuse  nephritis,  391, 392 ;  in  acute  gastritis, 
548;  in  acute  infectious  endocarditis,  65; 
in  acate  myocarditis.  111 ;  in  acute  nasal 
catarrh,  185;  in  acute  phlebitis,  174;  in 
acute  simple  endocarditis,  60;  in  Addison's 
diseaEe,  826 ;  in  ansemia,  804 ;  in  the  anse- 
mia  from  valvular  disease  of  the  heart,  97  ; 
in  angina  pectoris,  144 ;  in  appendicitis,  659 ; 
in  arterio-sclerosis,  154 ;  in  ascites,  688 ;  in 
asthma,  268,  269;  in  bronchitis,  256;  in 
cancer  of  the  stomach,  575 ;  in  cardiac  hy- 
pertrophy, 105 ;  in  chlorosis,  794 ;  in  chol- 
era morbus,  614 ;  in  chronic  diarrhoea,  612 ; 
in  chronic  diffuse  nephritis,  401 ;  in  chronic 
gastric  catarrh,  559 ;  in  chronic  interstitial 
nephritis,  414 ;  in  cirrhosis  of  the  liver,  727 ; 
in  cystitis,  459;  in  diabetes,  852;  in  em- 
physema, 284,  285 ;  in  enteralgia,  633 ;  in 
entero-colitis  and  cholera  infantum,  628; 
in  exophthalmic  goitre,  139 ;  in  fatty  degen- 
eration of  the  heart,  117;  in  gastralgia, 
589 ;  in  glossitis,  496 ;  in  heart  affections, 
28,33 ;  in  hsematemesis,  586,  587 ;  in  hsema- 
turia,  364;  in  hemoptysis,  298;  in  hay 
fever,  191 ;  in  hydropericardium,  50 ;  in  hy- 
postatic hypenemia  of  the  lungs^  302 ;  in  in- 
terstitial haemorrhage,  638;  in  laryngeal 
perichondritis,  207 ;  in  leuoocythcemia,  814 ; 
in  malignant  laryngeal  tumors,  209 ;  in  me- 
tastatic parotitis,  499;  in  oedematous  laryn- 
gitis, 206 ;  in  pancreatitis,  770 ;  in  pericar- 
ditis, 47  ;  in  peritonitis,  679;  in  pernicious, 
anaemia,  801 ;  in  pleurisy,  321 ;  in  pulmonary 
gangrene,  289 ;  in  pyelitis,  426 ;  in  scurvy- 
907;  in  suppurative  interstitial  nephritis, 
431 ;  in  valvular  disease  of  the  heart,  96. 


Arson,  iodid.  in  abscess  of  the  lung,  292;  in 
acute  myocarditis.  111 ;  in  chronic  myocar- 
ditis. 113;  in  chronic  nasal  catarrh,  188;  in 
hay  fever,  191;  in  heart  affections,  34;  in 
lardaceous  disease  of  the  kidneys,  415 ;  in 
malignant  laryngeal  tumors,  209;  in  val- 
vular diseases  of  the  heart,  96. 

Arsenite  of  antimony  in  bronchitis,  256 ;  in 
capillary  bronchitis,  249. 

Arsenite  of  bromine  in  diabetes,  853. 

Arsenite  of  quinine  in  bronchitis,  260. 

Arsenite  of  strychnia  in  diabetes,  853. 

Arterial  pulse,  the,  16 ;  tension,  17 ;  tension, 
sphygmographic  evidence  of  increased,  25 ; 
tension,  sphygmographic  evidence  of  low, 
26. 

Arterial  pysemia,  60. 

Arteries  in  diabetes  mellitus,  844. 

Arterio-sclerosis,  148;  etiology,  149;  diag- 
nosis, 153 ;  pathology  and  morbid  anatomy, 
149;  prognosis,  153 ;  symptomatology,  151 ; 
treatment,  153. 

Arterio- venous  aneurism,  170. 

Arthritis  deformans,  889;  diagnosis,  897; 
etiology,  890;  history,  890;  pathology  and 
morbid  anatomy,  892 ;  prognosis,  897 ; 
symptoms,  893 ;  synonyms,  889 ;  treatment, 
897. 

Arthritis,  secondary  multiple,  differentiated 
from  rheumatic  fever,  867. 

Arthritis,  septic,  differentiated  from  rhea- 
matic  fever,  868. 

Arum  triphylium  in  pharyngitis,  521 ;  in  sto- 
matitis, 488. 

Ascaris  lumbricoides,  941;  diagnosis,  943; 
prognosis,  943;  symptoms,  943;  treatment^ 
943. 

Ascites  differentiated  from  pancreatic  cyst, 
776. 

Ascites,  682;  diagnosis,  686;  etiology,  682; 
pathology  and  morbid  anatomy,  683 ;  prog- 
nosis, 687;  physical  examination,  685; 
symptomatology,  684;  treatment,  687. 

Asclepias  in  perihepatitis,  710;  in  pericar- 
ditis, 47. 

Aspiration  in  pleurisy,  318. 

Asthenia  in  Addison's  disease,  824. 

Asthma,  264;  etiology,  265;  prognosis,  267; 
symptoms,  266 ;  treatment,  267 ;  accompany- 
ing emphysema,  treatment  of,  284. 

Atelectasis,  276 ;  diagnosis,  277  ;  etiology,  276; 
pathology  and  morbid  anatomy,  277  ;  pro^ 
nosis,  278 ;  symptoms,  277 ;  treatment,  278. 

Atheroma,  arterial,  148. 

Athletic  heart,  74. 

Atropia  in  gastralgia,  589. 
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Atrophic  rhinitis,  187. 

Atrophy  of  the  heart,  118 ;  of  maoous  mem- 
bimne  of  the  stomach,  565 ;  in  bronchitis, 
259. 

Aurum  mnriaticam  in  acnte  simple  endocardi- 
te8,60;  in  arterio-sderosis,  154 ;  in  cardiac 
hypertrophy,  105 ;  in  chronic  nasal  catarrh, 
188 ;  in  diabetes,  852 ;  in  chronic  interstitial 
nephritis,  413 ;  in  chronic  peritonitis,  682; 
in  cirrhosis  of  the  liver,  727 ;  in  diabetes  in- 
sipidus, 857 ;  in  glossitis,  496 ;  in  lardaoeous 
disease  of  the  kidneys,  419 ;  in  nervous  dys- 
pepsia, 597;  in  emphysema,  284;  in  fatty 
degeneration  of  the  heart,  117;  in  heart  af- 
fections, 84 ;  in  laiyngeal  perichondritis,  207; 
in  malignant  laryngeal  tumors,  259 ;  in  peri- 
hepatitis, 711 ;  in  tachycardia,  127. 

Aurum  et  sodii  mur.  in  asthma,  269;  in  as- 
dtes,  688 ;  in  chronic  myocarditis,  113 ;  in 
hypertrophy  of  the  tonsils,  509 ;  in  macro- 
gloasia,  496. 

Aurum  iodide  in  asthma,  269. 

Auscultation,  cardiac,  21 ;  of  the  oesophagus, 
524;  in  diseases  of  the  stomach,  540;  of 
the  chest,  226. 

Baptisia  in  abscess  of  the  liver,  720 ;  in  acute 
catarrhal  enteritis,  607 ;  in  acute  phlebitis, 
174;  in  peritonitis,  679 ;  in  stomatitis,  488; 
in  suppurative  interstitial  nephritis,  431. 

Baryta  carfo.  in  acute  suppurative  tonsillitis, 
505 ;  in  exophthalmic  goitre,  139. 

Baryta  iod.  in  bronchitis,  260;  in  hyper- 
trophy of  the  tonsils,  509;  in  goitre,  830; 
in  acute  suppurative  tonsUlitis,  505,  506. 

Bednar's  aphthe,  485. 

Belladonns,  in  abscess  of  the  liver,  720 ;  in 
active  hyperemia  of  the  lungs,  300;  in 
acute  catarrhal  enteritis,  606 ;  in  acute  ca- 
tarrhal laryngitis,  200 ;  in  acute  catarrhal 
tonsillitis,  503 ;  in  acute  diarrhoea  of  chil- 
dren, 621 ;  in  acute  diffuse  nephritis,  390, 392; 
in  acute  nasal  catarrh,  184 ;  in  appendicitis, 
658 ;  in  acute  phlebitis,  173 ;  in  acute  simple 
bronchitis,  242 ;  in  acute  suppurative  ton- 
sillitis, 505;  in  benign  laryngeal  tumors, 
208 ;  in  cardiac  hypertrophy,  104 ;  in 
cholelithiasis,  751 ;  in  chronic  interstitial 
nephritis,  414 ;  in  cystitis,  459 ;  in  enteral- 
gia,  632 ;  in  entero-oolitis  and  cholera  in- 
fimtnm,  628 ;  in  enuresis,  462 ;  in  epistaxis, 
194;  in  exophthalmic  goitre,  139;  in  follic- 
ular tonsillitis,  507  ;  in  gastralgia,  589 ;  in 
glossitis,  495 ;  in  gout,  887  ;  in  heematemesis, 
586 ;  in  hay  fever,  192 ;  in  laryngismus  strid- 


uluB,  211 ;  in  metastatic  parotitis,  499 ;  in 
nephrolithiasis,  447 ;  in  oesophagitis,  528 ; 
in  perihepatitis,  710 ;  in  perinephritis,  421 ; 
in  peritonitis,  679 ;  in  phaiyngitis,  521 ;  in 
pyelitis,  426 ;  in  simple  acute  endocarditis, 
60 ;  in  stomatitis,  488. 

Benign  growths  of  the  kidneys,  453 ;  of  the 
larynx,  207. 

Bensoin  in  acute  catarrhal  laryngitis,  200, 201. 

Bensoates  in  nephrolithissiB,  449. 

Benzoic  acid  in  chyluria,  368 ;  in  enuresis^ 
462;  in  gonorrhoea,  469 ;  in  nephrolithiaus, 
449 ;  in  pyelitis,  426 ;  in  suppurative  intes- 
tinal nephritis,  430 ;  in  bronchitis,  259 ;  in 
gout,  888. 

Bensoin  in  arthritis  deformans,  809. 

Berberis  in  gout,  888;  in  nephrolithiasis^ 
447, 449. 

Biermer's  amemia,  794. 

Bifid  apex,  146. 

Bile-duct,  obstruction  of  the  common,  749. 

Bile,  Qmelin's  test  for,  355  ;  Marechalt's  test 
for,  355 ;  Oliver's  test  for,  355 ;  in  the  urine^ 
355,  741. 

Bilharcia  hsemaioba,  952. 

Bilisry  colic,  747;  difierentiated  from  gas- 
tralgia, 750. 

Bismuth  subgallate  in  chronic  gastric  catarrh, 
558 ;  in  acute  diarrhoea  of  children,  621 ;  in 
the  gastro-intestinal  aflections  associated 
with  valvular  disease  of  the  heart,  97 ;  in 
nervous  dyspepsia,  597. 

Bismuth  subnitrate  in  chronic  gastric  catarrh, 
559 ;  in  salivation,  501. 

Bladder,  afifections  of  the,  453. 

Blood,  affections  of  the,  782.';  color  of  the, 
782 ;  corpuscular  elements  of  the,  782 ;  gen- 
eral considerations  relating  to  diseases  of 
the,  782;  reaction  of  the,  782;  specific 
gravity  of  the,  782. 

Blood  changes  in  acute  articular  rheumatism, 
861;  in  chlorosis,  793;  in  lenoo<7thsBmia, 
813;  in  pernicious  anaemia,  798. 

Blood  cells  in  the  urine,  360. 

Blood  stasis  from  failure  of  cardiac  oompen- 
sation,  86. 

Bloodvessels,  diseases  of  the,  9 ;  remedies  act- 

'   ingonthe,29. 

Bone-marrow  changes  in  leuoocythsmia,  812^ 
in  pernicious  ancemia,  801. 

Borax  in  stomatitis,  487. 

Boracic  acid  in  cystitis,  458 ;  In  pyelitis4426. 

Bowel  and  stomach  symptoms  in  cardiac  val- 
vular diseases,  86. 

Brachycardia,  128 ;  diagnosis,  127 ;  etiology. 
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128;  progDosisy  129;  symptomB,  129;  syno- 
nyms, 128. 

Bright*8  diseases,  381. 

Bright's  disease  acate,  882;  ocular  change 
oocarring  in  the  coarse  of,  377. 

Bromine  in  bronchitis,  267. 

Bronchi,  diseases  of  the,  236. 

Bronchial  breathing,  228. 

Bronchiectasis,  261 ;  definition,  261 ;  diag- 
nosis, 263 ;  etiology,  261 ;  history,  261 ; 
pathology  and  morbid  anatomy,  261  ;  phys- 
ical signs,  263;  symptomatology,  262; 
prognosis,  264 ;  treatment,  264. 

Bronchitis,  acute  capillary,  246;  complica- 
tions and  sequelae,  248;  diagnosis,  248; 
etiology,  246  ;  potiiology  and  morbid  anat- 
omy, 246 ;  physical  signs,  247 ;  prognosis, 
248 ;  treatment,  248. 

Bronchitis,  acute  simple,  236  ;  diagnosis,  239 ; 
etiology,  236 ;  pathology  and  morbid  anato- 
my, 237 ;  physical  signs,  238 ;  complications 
and  sequelae,  239;  prognosis,  240;  symp- 
tomatolo^,  238 ;  treatment,  240. 

Bronchitis,  plastic,  242;  diagnosis,  245* 
etiology,  242;  pathology  and  morbid  anat- 
omy, 243 ;  physical  signs,  244 ;  symptoma- 
tology, 243;  complications  and  sequelae^ 
244;  prognosis,  245 ;  treatment,  245. 

Bronchitis,  chronic,  250 ;  complications,  258 ; 
4x>urBe  and  termination,  254 ;  definition,  250 ; 
diagnosis,  253;  etiology,  250;  pathology 
and  morbid  anatomy,  250 ;  prognosis,  254 ; 
symptomatology,  251 ;  varieties,  250. 

Bronchocele,  827. 

Bronchophony,  283. 

Broncho-pneumonia,  270. 

Broncho-vesicular  breathing,  227. 

Bryonia,  in  abscess  of  the  liver,  720 ;  in  angina 
Indovici,  502 ;  in  asthma,  268, 269 ;  in  acute 
diffuse  nephritis,  392 ;  in  acute  gastritis,  548 ; 
in  acute  simple  bronchitis,  241;  in  appendici- 
tis 658  ;  in  broncho-pneumonia,  275 ;  in  cap- 
illary bronchitis,  249  ;    in  chronic  articular 
rheumatism,  875 ;  in  chronic  gastric  catarrh, 
559 ;  in  constipation,  666 ;  in  diabetes,  852 
in  entero-colitis  and  cholera  infantum,  628 
in  htematemesis,  587 ;  in  heart  affections,  32 
in  oesophagitis,  528 ;  in  peritonitis,  678  ;  in 
pericarditis,  47;    in  perihepatis,  710;   in 
pleurisy,  321 ;  in  rheumatic  fever,  870 ;  in 
pyelitis,  426 ;  in  simple  acute  endocarditis, 
60. 

Bimanual  examination  of  the  stomach,  540. 

Bromine  in  acute  catarrhal  laryngitis,  200 ;  in 
cardiac  hypertrophy,  105 ;  in  acute  simple 
bronchitis,  241 ;  in  plastic  bronchitis,  245. 


Buchu  in  pyelitis,  426. 

Bulimia,  599. 

Butyric  add  in  stomach  contents,  test  for,  543. 

Gachexie  pachydermique,  831. 

Gactus  grand,  in  angina  pectoris,  145;  in 
bronchitis,  260;  in  cardiac  hypertrophy, 
104 ;  in  haemoptysis,  298 ;  in  heart  affec- 
tions, 28, 29. 

Oaffeine  in  cardiac  hypertrophy,  105;  in 
chronic  myocarditis,  113;  in  haemoptysis, 
298  ;  in  heart  affections,  81, 32 ;  in  simple 
acute  endocarditis,  60 ;  in  valvular  ac- 
tions, 94,  95. 

Galcarea  ars.  in  Addison's  disease,  826. 

Calcarea  carb.  in  chronic  catarrhal  laryngitis, 
203 ;  in  chronic  diarrhoea,  612 ;  in  chronic 
nasal  catarrh,  189 ;  in  chronic  peritonitis, 
682 ;  in  acute  suppurative  tonsillitis,  506  ; 
in  arthritis  deformans,  899 ;  in  bronchitis, 
258 ;  in  biliary  lithiasis,  751 ;  in  chronic 
articular  rheumatism,  875 ;  in  cardiac  hy- 
pertrophy, 105 ;  in  chlorosis,  794 ;  in  dia- 
betes, 853 ;  in  epistazis,  194 ;  in  exophthal- 
mic goitre,  139;  in  emphysema,  284;  in 
enuresis,  462 ;  in  goitre,  830 ;  in  hyper- 
trophy of  the  tonsils,  509 ;  in  nephrolithi- 
asis, 449 ;  in  rickeU,  916. 

Galcarea  fluor.in  emphysema,  284. 

Galcarea  iod.  in  hypertrophy  of  the  tonsils,  509. 

Galcarea  phos.  in  acute  suppurative  tonsil- 
litis, 506 ;  in  benign  laryngeal  tumors,  208 ; 
in  emphysema,  284;  in  hypertrophy  of  the 
tonsils,  509. 

Calculi,  pancreatic,  770. 

Camphor  in  acute  nasal  catarrh,  184;  in 
enteroHX>litis  and  cholera  infantum,  628. 

Cancer  of  the  gall-bladder,  756 ;  of  the  gall- 
ducts,  756;  of  the  intestines,  633;  of  the 
liver,  738;  of  the  onophagns,  532;  of  the 
pancreas,  776 ;  of  the  peritoneum,  689;  of 
the  stomach,  566 ;  of  the  stomach  differen- 
tiated from  ulcer  of  the  stomach,  565 ;  of 
the  stomach  differentiated  from  chronic 
gastric  catarrh,  554. 

Cannabis  indica  in  abnormal  seminal  dis- 
charges, 473 ;  in  acute  diffuse  nephritis,  392 ; 
in  pericarditis,  47. 

CannabiB  sativa  in  cystitis,  459 ;  in  gonorrhoea, 
468 ;  in  pyelitis,  426. 

Cantharis  in  abnormal  seminal  discharges, 
473;  in  acute  diffuse  nephritis,  890;  in 
acute  phlebitis,  173;  in  appendicitis,  659; 
in  cystitis,  458 ;  in  entero-colitis  and  cholera 
infantum,  629 ;  in  glossitis,  495 ;  in  gonor- 
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rhoea,  468 ;  in  hsematuria,  364 ;  in  peiicar- 
ditis,  47  ;  in  plearis/,  821 ;  in  p/elitia,  426. 

Capillary  bronchitis,  acate,  246. 

Carbolic  acid  in  acate  diffuse  nephritis,  392; 
in  bronchitis,  260  ;  in  cancer  of  the  stom- 
ach, 575;  in  supparative  interstitial  ne- 
phritis, 431. 

Ou-bonates  in  the  urine,  343. 

Carbo  veg.  in  cancer  of  the  stomach,  576 ; 
in  chronic  gastric  catarrh,  558 ;  in  perito- 
nitis, 679  ;  in  tachycardia,  127. 

Carcinoma  of  the  kidneys,  450;  pulmonary, 
285. 

Cardia,  spasm  of  the,  601. 

Cardiac  affections,  therapeutics  of,  27 ;  aneu- 
rism, 119;  dilatation,  105 ;  digitalis  in,  109 ; 
etiology  and  morbid  anatomy,  105 ;  physical 
■igns,  107;  prognosis,  108;  symptoms,  106; 
treatment,  109. 

Cardiac  hypertrophy,  diagnosis,  103 ;  etiol- 
<^i  99;  morbid  anatomy,  100;  physical 
signs,  102;   prognosis,  104;  treatment,  105. 

Cardiac  lesions  of  rheumatic  fever,  864. 

Cardiac  orifice  of  the  stomach,  position  of  the, 
538. 

Cardiac  valves,  disease  of  the,  67 ;  asthma,  88 ; 
hypertrophy,  99. 

Cardio-vascular  sclerosis  associated  with  val- 
vular disease  of  the  heart,  90. 

Cartilaginous  growths  in  the  kidneys,  453. 

Casts,  blood,  357  ;  epithelial,  357 ;  fatty,  358 ; 
granular,  358 ;  hyaline,  358;  in  the  urine, 
856 ;  pus,  358 ;  of  urates,  357 ;  waxy,  358. 

Catarrh,  acute  gastric,  54o ;  acute  nasal,  182; 
chronic  nasal,  185. 

Catarrhal  croup,  198;  enteritis,  acute,  602; 
laryngitis,  acute,  197;  laryngitis,  chronic, 
201 ;  pharyngitis,  acute,  510;  tonsillitis 
503. 

Causticum  in  acute  diffuse  nephritis,  392 ;  in 
arthritis  deformans,  800 ;  in  benign  laryn- 
geal tumors,  208;  in  bronchitis,  259;  in 
chronic  catarrhal  laryngitis,  208 ;  in  chronic 
diffuse  nephritis,  400 ;  in  enuresis,  462 ;  in 
peritonitis,  679.      * 

Cavernous  breathing,  228. 

Centrifuge,  estimation  of  chlorides  with  the, 
341;  estimation  of  phosphoric  acid  elimi- 
nation with  the,  343 ;  estimation  of  the  sul- 
phates in  the  urine  with  the,  343 ;  Pnrdy's 
electric,  350. 

Cepa  in  acute  nasal  catarrh,  184. 

Cercomonas  intestinalis,  955. 

Cestodes,  927. 

Chamomilla  in  acute  diarrhoea  of  children, 


621;  in  cardiac  hypertrophy,  105 ;  in  enter- 
algia,  638;  in  jaundice,  745;  in  tachycar- 
dia, 127. 

Ohelidonium  in  acute  diffuse  nephritis,  392; 
in  bronchitis,  259;  in  jaundice,  744;  in 
nephrolithiasis,  449  ;  in  perihepatitis,  710. 

Cheyne-Stokes  respiration,  235. 

Chimaphila  in  cystitis,  459 ;  in  pyelitis,  426. 

Chininum  ars.  in  anemia,  804;  in  pyelitis, 
426;  in  suppurative  intestinal  nephritis, 
431. 

Chlorides  in  urine,  340* ' 

Chlorine  in  laryngismus,  211. 

Chloroform  in  angina  pectoris,  144 ;  in  nephro- 
lithiasis, 447. 

Chlorosis,  789;  definition,  789;  diagnosis, 
793 ;  etiology,  789 ;  pathology  and  mor- 
bid anatomy,  791 ;  prognosis,  793 ;  symp- 
tomatology, 791;  synonyms,  789;  treat* 
ment  of,  793. 

Chlorosis  differentiated  from  pernicious  ane- 
mia, 800. 

Cholangitis,  755. 

Cholangitis  and  cholecystitis,  etiology,  755 ; 
morbid  anatomy,  755;  prognosis^  755; 
symptoms,  755. 

Cholecystitis,  755. 

Cholecystectomy  in  cholelithiasis,  753. 

Cholelithiasis,  745 ;  definition,  745 ;  diagnosis, 
750 ;  etiology^  745 ;  morbid  anatomy,  746 ; 
prognosis,  751 ;  symptomatology,  747 ; 
synonyms,  745 ;  treatment  of,  751. 

Cholera  infantum,  623 ;  diagiiosbr6a5>,  etiol- 
ogy, 623 ;  pathology-  and  morbid  anatomy, 
624 ;  prognosis,  625 ;  symptomatology,  626 ; 
treatment,  627. 

Cholera  morbus,  613  ;  diagnosis,  614 ;  etiology, 
613;  pathology  and  morbid  anatomy,  613; 
prognosis,  614 ;  symptomatology,  613;  treat- 
irent,  614. 

Chro^i.  articular  rheumatism,  873. 

Chronic  catarrhal  gastritis,  550. 

Chronic  catarrhal  laryngitis,  207. 

Chronic  gastritis,  550. 

Chronic  gastric  catarrh  differentiated  from 
cancer  of  the  stomach,  554. 

Chronic  nasal  catarrh,  185. 

Chronic  pancreatitis.  780. 

Chylo-pericardium,  50. 

Chyluria,  366 ;  etiology,  366  ;  morbid  anato- 
my, 367 ;  prognosis^  368;  symptomatology, 
367  ;  treatment,  368. 

Cicuta  in  acute  diffuse  nephritis,  392. 

Cimicifuga  in  rheumatic  fever,  872 ;  in  simple 
acute  endocarditis,  60. 
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Cinchona  in  mbnormal  seminal  diachargeB* 
423 ;  in  abeceas  of  the  lungs,  292 ;  in  acate 
catarrhal  enteritis,  607  ;  in  ansmia,  804 ;  in 
ascitea,  688;  in  cholera  morbus,  614;  in 
chronic  diarrhoea,  612 ;  in  chronic  gastric 
catarrh,  559 ;  in  cirrhosis  of  the  liver,  727 ; 
in  cholelithiasis,  752 ;  in  epistazis,  194 ;  in 
hiematemesis,  586 ;  in  hsemoptjsis,  298  ;  in 
heart  affections,  32 ;  in  jaundice,  745  ;  in 
nervous  dyspepsia,  597  ;  in  pyelitis,  426 ; 
in  rheumatic  fever,  872  ;  in  tachycardia, 
127. 

Cina  in  enuresis,  462. 

€irculatoi7  organs,  physical  examination  of, 
18 ;  symptoms  of  chlorosis,  791 ;  of  Hodg- 
kin's  disease,  820 ;  of  scurvy,  905. 

Cirrhosis  of  the  liver,  721. 

Clay-colored  stools  in  pancreatic  disease,  761. 

Clematis  in  gonorrhoM,  469. 

Climate  in  chronic  bronchitis,  254. 

Coca  in  cardiac  hypertrophy,  105. 

Cocaine  in  acute  nasal  catarrh,  185;  in  hay 
fever,  192 ;  in  heart  affections,  31. 

Coocnlus  in  gastralgia,  590. 

Codeia  in  acute  simple  bronchitis,  242. 

Coeliac  aneurism,  167. 

Coffee  in  cardiac  hypertrophy,  105 ;  in  tachy- 
cardia, 127. 

Colchicine  in  arthritis  deformans,  898;  in 
pericarditis,  47;  in  rheumatic  fever,  871; 
in  simple  acute  endocarditis,  59. 

Colchicum  in  acute  catarrhal  enteritis,  606 ;  in 
acute  diffuse  nephritis,  392 ;  in  acute  simple 
endocarditis,  60;  in  appendicitis,  659;  in 
cholera  morbus,  614;  in  chronic  articular 
rheumatism,  875 ;  in  gout,  887 ;  in  pericar- 
ditis^ 47 ;  in  peritonitis,  679 ;  in  rheumatic 
fever,  871. 

Cold,  antemia  from,  804 ;  as  a  cause  of  rheu- 
matism, 859. 

Collinsonia  in  constipation,  666. 

Colocynth  in  appendicitis,  659 ;  in  acute  ca- 
tarrhal enteritis,  606 ;  in  cystitis,  459 ;  in 
enteraigia,  632  ;  in  peritonitis,  679. 

Coma,  urtemic,  374. 

Compensation,  failure  of,  in  cardiac  valvular 
disease,  85 ;  dropsy  resulting  from,  86. 

Condurango  in  cancer  of  the  stomach,  576. 

Congenital  affections  of  the  heart,  146. 

Congenital  smallness  of  the  aorta,  167. 

Conium  in  abnormal  seminal  discharges,  473 ; 
in  benign  laryngeal  tumors,  258 ;  in  bron- 
chitis, 260;  in  exophthalmic  goitre,  139; 
in  macrogloasia,  496 ;  in  malignant  laryn- 
geal tumors,  209. 


Constipation,  659 ;  etiology,  660 ;  symptoms, 
662;  prognosis,  662;   treatment,  662;   in 
acute  gastritis,  547 ;  in  chlorosis,  798  ;  in 
diabetes  mellitus,  843. 
'  Constitutional  diseases,  834. 

Constriction  of  the  aorta,  168. 

Convallaria  in  heart  affections,  28,  31 ;  in 
hiematemesis,  587 ;  in  simple  acute  endo- 
carditis, 60 ;  in  valvular  disease  of  the  heart, 
94. 

Convulsions,  ursemic,  374. 

Corrigan*s  disease,  74. 

Coronary  arteries,  aneurism  of  the,  170. 

Coronilla  varia  in  tachycardia,  128. 

Corpuscular  elements  of  the  blood,  782. 

Corysa,  182. 

Cough  in  chronic  gastric  catarrh,  554. 

Creatin  and  creatinin  in  the  urine,  344. 

Creosote  in  cancer  of  the  stomach,  575,  576 ; 
in  chronic  gastric  catarrh,  559 ;  in  diabetes, 
852. 

Crocus  in  epistaxis,  194 ;  in  heemoptysiB,  298. 

Crotalus  in  acute  infectious  endocarditis,  65, 
66 ;  in  angina  ludovici,  502 ;  in  epistaxis, 
194 ;  in  hematuria,  864 ;  in  heemoglobinu- 
ria,  366;  in  hsematemesis,  586;  in  intes- 
tinal hsemorrhage,  638  ;  in  scurvy,  907 ;  in 
suppurative  interstitial  nephritis,  431. 

Croton  tig.  in  acute  catarrhal  enteritis,  607 ; 
in  entero-oolitis  and  cholera  infantum,  629. 

Crou^,  catarrhal,  198. 

Cuprum  acetate  in  acute  diffuse  nephritis,  392. 

Cuprum  arsen.  in  acute  catarrhal  enteritis, 
606;  in  cholera  morbus,  614;  in  acute 
diarrhoea  of  children,  621 ;  in  acute  diffuse 
nephritis,  392 ;  in  asthma,  269  ;  in  emphy- 
sema, 284 ;  in  enteraigia,  633 ;  in  entero- 
colitis and  cholera  infantum,  628 ;  in  chronic 
interstitial  nephritis,  414;  in  gastralgia, 
589 ;  in  hay  fever,  191 ;  in  nervous  dys- 
pepsia, 597. 

Cuprum  met.  in  asthma,  269  ;  in  cardiac  hy- 
pertrophy, 105 ;  in  cholera  morbus,  614 ;  in 
chronic  interstitial  nephritis,  414  ;  in  gas- 
tralgia, 590 ;  in  laryngismus  stridulus,  211. 

Cuprum  sulph.  in  arterio-sderoeis,  154;  in 
salivation,  501. 

Qystitis,  453;  classification,  453;  etiology, 
454  ;  diagnosis,  456 ;  pathology  and  morbid 
anatomy,  454  ;  prognosis,  457 ;  symptoma- 
tology, 456 ;  treatment,  457. 

Cystic  degeneration  of  the  kidneys,  449;  duct, 
obstruction  of  the,  749. 

Cjrstin  in  the  urine,  345. 

Cysts,  pancreatic,  772. 
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Dampness  as  a  cause  of  rheamatism,  869. 

Deafness  in  Hodgkin's  disease,  820 ;  in  leuoo- 
cythaemia,  813. 

Deformities  in  arthritu  deformans,  895 ;  in 
ricketo,  912. 

Derbyshire  neck,  827. 

Determination  of  the  number  of  blood-oorpua- 
cles,  788. 

Dextrocardia,  146. 

Diabetes,  834. 

Diabetes  insipidus,  853 ;  diagnosis,  856 ;  etiol- 
ogy, 853 ;  morbid  anatomy,  854 ;  prognosis, 
856 ;  symptoms,  854 ;  synonyms,  853 ; 
treatment,  856. 

Diabetes  mellitus,  834  ;  clinical  course,  840 ; 
etiology  834 ;  history,  834 ;  morbid  anat- 
omy, 838 ;  pathology,  837  ;  prognosis,  847 ; 
treatment,  848. 

Diaphragm,  inyoWement  of,  in  pleurisy,  313. 

Diarrhoaa,  acute,  of  children,  617 ;  diagnosis, 
619;  etiology,  617 ;  prognosis,* 619;  symp- 
tomatology, 618;  treatment,  619. 

Diarrhoea,  chronic,  607 ;  diagnosis,  610 ;  eti- 
ology, 607  ;  pathology  and  morbid  anatomy, 
608 ;  prognosis,  608 ;  symptomatology,  609 ; 
treatment,  610. 

Diarrhoeal  diseases  of  children,  617. 

Diet  as  a  cause  of  arthritis  deformans,  891 ;  of 
gall-stones,  746 ;  of  scurvy,  901. 

Diet  in  acute  articular  rheumatism,  870  ;  in 
arthritis  deformans,  897  ;  in  chlorosis,  793; 
in  chronic  gastric  catarrh,  556 ;  in  dial>etes 
mellitus,  847  ;  in  gout,  887  ;  in  jaundice, 
744 ;  in  rickets,  915 ;  in  scurry,  906;  in  ul- 
;.cer  of  the  stomach,  565. 

Dietetic  errors  as  a  cause  of  acute  gastritis, 
545  ;  of  gout,  878 ;  of  fatty  liver,  731. 

Digestive  symptoms  of  diabetes  insipidus,  855; 
in  Hodgkin's  disease,  820  ;  in  jaundice, 
741 ;  of  rheumatism,  863. 

Digitalis  in  angina  pectoris,  144 ;  in  ascites, 
688  ;  in  cardiac  dilatation,  109 ;  infusion  of, 
in  cardiac  dropsies,  96  ;  in  cardiac  hyper- 
trophy, 105;  in  chronic  myocarditis,  113; 
in  emphysema,  285  ;  in  exophthalmic  goitre, 
138;  in  fatty  degeneration  of  the  heart, 
117, 118 ;  in  hseraoptysis,  298 ;  in  heart 
affections,  28, 29 ;  in  hsematemesiB,586, 587  ; 
in  hydropericardium,  50 ;  in  hypostatic  hy- 
persemia  of  the  lungs,  302 ;  in  chronic  diffuse 
nephritis,  400 ;  in  pericarditis,  47;  in  simple 
acute  endocarditis,  60 ;  in  valvular  affec- 
tions, 94. 

Digitaline  in  abnormal  seminal  discharges, 
473. 


DUatation  of  the  aorta,  168 ;  of  the  heart, 

105 ;  of  the  oesophagus,  530 ;  of  the  stomach, 

576 ;  of  the  veins,  174. 
Dilatation  of  the  stomach  in  chronic  gastric 

catarrh,  553. 
Diosoorea  in  cholera  morbus,  614;  in  enteral- 

gia,  633. 
Diphtheria  as   a  cause  of  paralysis  of   the 

oesophagus,  535. 
Diphtheritic  endocarditis,  60. 
Displacement  of  the  heart,  19 ;  of  the  kidney, 

436. 
Distoma  hepaticum,  953. 
Dropsy  of  the  abdomen,  682 ;  from  fiulnre  of 

cardiac  compensation,  86 ;  of  renal  origin, 

368. 
Drosera  in  bronchitis,  258. 
Ductless  glands,  diseases  of  the,  822. 
Dulcamara  in  cystitis,  458 ;  in  enteralgia,  633. 
Dust,  lodgment  in  the  lungs,  290. 
Dyspepsia,  acute,  545. 
Dysphagia  in  goitre,  829;  in  spasm  of  the 

OBSophagus,  536. 
Dyspepsia,  acid,  597 ;  chronic,  559. 
I)yspepsia,  nervous,  590 ;  diagnosis,  594 ;  eti- 
ology and  pathology,  591 ;  prognoeiai  594; 

symptomatology,  593 ;  treatment^  594. 
Dyspnoea,  234. 

Echinococcus  of  the  kidneys,  941;  iji  the 
lungs  and  plenra,  941 ;  of  the  liver,  988. 

Ectopia  cordis,  146. 

Effusion  pericardial,  40. 

Ehrlich's  method  of  examining  dried  blood 
specimens,  787. 

Einhom*s  saocharimeter,  354. 

Electricity  in  chronic  articular  rheumatism, 
875 ;  in  chronic  gastric  catarrh,  557. 

Electrolysis  in  goitre,  830. 

Emaciation  in  chronic  gastric  catarrh,  554; 
in  pancreatic  disease,  761. 

EmboliBro  from  valvular  disease  of  the  heart, 
87. 

Emetics  in  acute  gastritis,  547. 

Emissions,  seminal,  469. 

Emphysema,  etiology,  279 ;  physical  exami- 
nation, 282 ;  prognosis,  283  ;  symptoms  and 
course,  281 ;  treatment,  283. 

Emphysema,  311. 

Endemic  goitre,  827. 

Endocarditis,  acute  infectious,  60 ;  definiti<Hi, 
60 ;  diagnosis,  64 ;  etiology,  61 ;  history, 
60 ;  pathology,  61 ;  prognosis,  65 ;  symp- 
tomatology, 62  ;  synonyms,  60  ;  treatment, 
65. 
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Endocarditis,  simple  acate,  63 ;  etiologj,  6& ; 
diagnosis,  68;  pathology,  64;  physical 
signs,  66;  prognosis,  68;  symptomatology, 
66;  treatment,  68. 

Endocarditis,  foetol,  146. 

Entero-colitiB,  acute,  of  children,  626;  diag- 
nosis, 626;  etiology,  626;  pathology  and 
morhid  anatomy,  626;  prognosis,  627; 
symptomatology,  626  ;  treatment,  627. 

Entero-colitis,  chronic,  of  children,  622 ;  diag- 
nosis, 628 ;  etiology,  622 ;  morbid  anatomy, 
622 ;  prognosis,  623 ;  symptomatology,  622 ; 
treatment,  623. 

Enteritis,  acute  catarrhal,  602 ;  diagnosis,  606 ; 
etiology,  602 ;  pathology  and  morbid  anat- 
omy, 603 ;  prognosis,  606 ;  symptomatology, 
604;  treatment,  606. 

Enteritis,  peeudo- membranous,  616;  diag- 
nosis, 616  ;  etiology,  616 ;  pathology  and 
morbid  anatomy,  616;  prognosis,  616; 
symptomatology,  616 ;  treatment^  616. 

Enteralgia,  630;  diagnosis,  681;  etiology, 
680 ;  prognosis,  682 ;  symptomatology,  681 ; 
treatmenti  682. 

Enuresis,  459 ;  diagnosis,  461 ;  etiology,  469; 
prognosis,  461 ;  symptomatology,  460 ;  treat- 
ment, 461 ;  yarieties,  469. 

Epidemic  goitre,  827. 

Epistaxis,  192 ;  etiology,  192 ;  prognosis,  194; 
symptomatology,  198 ;  treatment,  194. 

Epithelium,  urinary,  869. 

Erigeron  in  cystitis,  469 ;  in  h»moptysis,  298. 

Emctotio,  698. 

Eqnisetum  in  enuresfts,  461. 

Ergot  in  hiemoptysis,  298;  in  aneurism,  164. 

Ergotine  inaneurism,  164 ;  in  hematuria,  364 ; 
in  hsematemesis,  686 ;  in  hcemoptysis,  298. 

EmptiTC  features  of  jaundice,  742. 

Erythematous  gastritis,  646. 

Erysipelas  of  tbe  pharynx,  517. 

Erethrophleum  in  yalvular  disease  of  the 
heart,  95. 

Essential  ansmia,  794. 

Ether  in  angina  pectoris,  144;  hypodermio- 
ally  in  heart  affections,  28. 

Eucalyptol  in  acute  catarrhal  laryngitis,  200. 

Euphorbium  in  cholera  morbus,  614 ;  in  sali- 
vation, 601. 

Euphrasia  in  hay  ferer,  191. 

Examination  of  the  larynx,  196 ;  of  the  nssal 
passages,  179 ;  of  the  pharynx,  610 ;  of  the 
urine,  333. 

Exercise  in  chronic  gastric  catarrh,  666. 

Exhausting  discharges,  ansemia  from,  803. 

Exophthalmic  goitre,  132;   definition,  133; 


diagnosis,  136;  etiology,  133;  pathology 
and  morbid  anatomy,  133 ;  prognosis,  136 ; 
synonyms,  182 ;  syniptomatology,  134 ;  treat- 
ment, 136. 

Exposure  as  a  cause  of  arthritis  deformans, 
891 ;  of  diabetes  insipidus,  864. 

Eye  changes  in  scurry,  906. 

Fat,  necrosis,  779. 

Fatty  degeneration  of  the  heart,  118. 

Fatty  liver,  730. 

Fatty  stools  in  pancreatic  disease^  760. 

Febrile  gastritis,  646. 

Febrile  symptoms  occurring  in  valyular  dis- 
ease of  the  heart,  89. 

Feeding  of  in&nts,  artificial,  619. 

Ferrum  in  anaemia,  804;  in  chlorosis,  794; 
in  chronic  difiuse  nephritis,  401 ;  in  chylu- 
ria,  868;  in  exophthalmic- goitre,  189;  in 
heart  affections,  32. 

Ferrum  iodide  in  hypertrophy  of  the  tonsils, 

609. 

Ferrum  muriat  in  epistaxis,  194. 

Ferrum  phos.  in  anaemia,  304 ;  in  acute  catar- 
rhal enteritis,  606  ;  in  acute  simple  bron- 
chitis, 241;  in  active  hyperaamia  of  the 
lungs,  300 ;  in  broncho-pneumonia,  275 ;  in 
capillary  bronchitis,  249;  in  diabetes,  863 ; 
in  enuresis,  462;  in  emphysema,  284;  in 
entero-colitis  and  cholera  infantum,  628 ;  in 
epistaxis,  194;  in  haemoptysis,  298;  in 
haemoglobinuria,  366 ;  in  rheumatic  fever, 
871;  in  rickets,  916. 

Fever  in  cancer  of  the  liver,  737 ;  in  Hodg- 
kin's  disesse,  820;  in  pernicious  anssmia, 
799. 

Fibromata  of  the  kidneys,  468. 

FleischPs  hsemometer,  786. 

Flint's  dietary  in  diabetes  mellitus,  850. 

Fluid  in  the  stomach,  to  determine  actual 
quantity  of,  643. 

Fluoric  acid  in  emphysema,  284. 

Follicular  tonsillitis,  606. 

Follicular  pharyngitis,  chronic,  512. 

Follicular  ulceration  of  the  pharynx,  514. 

Foreign  bodies  as  a  cause  of  gall-stones,  746 ; 
in  the  pancreatic  duct,  772. 

Fremissement-cataire,  20. 

Functional  disorders  of  the  heart,  121. 

Gall-bladder,  cancer  of  the,  etiology,    766; 

diagnosis,  757;     prognosis,  767;    morbid 

anatomy,  766 ;    symptoms,  767 ;  treatment, 

757. 
Gbll-ducts,   cancer   of  the,    diagnosis,   766; 

piognoBU,  756. 
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Qall-stones,  745 ;  oomposition  of,  Y46 ;  loca- 
tion of,  747. 

Gallic  acid  in  ch7luria,,368. 

Galyany  puncture  in  thoracic  aneurism,  164. 

Gamboge  in  acute  catarrhal  enteritis,  607  ;  in 
chronic  diarrhoea,  612. 

Gangrene,  pulmonary,  286. 

Gangrenous  stomatitis,  481 . 

Gastralgia,  587 ;  etiology,  587 ;  symptomatol- 
ogy, 587 ;  diagnosis,  588  ;  prognosis,  588 ; 
treatment,  588. . 

Gastralgia  differentiated  from  biliary  colic» 
750 ;  from  ulcer  of  the  stomach,  554,  564. 

Gastric  catarrh,  chronic,  diagnosis,  554; 
etiology,  550;  prognosis,  555;  treatment, 
555. 

Gastric  ulceration,  560. 

Gastric  neuroses,  587. 

Gastric  origin  of  pernicious  anemia,  795. 

Gastric  symptoms  of  Addison's  disease,  824. 

Gastritis,  acute,  545;  definition,  545;  diag- 
nosis, 547;  etiology,  545;  pathology  and 
morbid  anatomy,  546;  symptomatolegy, 
546 ;  synonyms,  545 ;  treatment,  547. 

Gastritis,  acute  toxic,  548;  pathology,  548; 
symptomatology,  549 ;  treatment,  549. 

Gastritis,  chronic  catarrhal,  550;  de6nition, 
550 ;  pathology  and  morbid  anatomy,  551 ; 
symptomatology,  552 ;  synonyms,  550. 

Gastritis,  mycotic  or  parasitic,  550;  phleg- 
monous, 549 ;  phlegmonous,  prognosis,  550 ; 
treatment,  550. 

Gastro-intestinal  symptoms  of  chlorosis,  792; 
of  leucocjthfemia,  811. 

Gastrozynsis,  598. 

Gelsemium  in  acute  catarrhal  enteritis,  606 ; 
in  abnormal  seminal  discharges,  473;  in 
acute  nasal  catarrh,  184 ;  in  broncho-pneu- 
monia, 275 ;  in  cystitis,  458 ;  in  gonorrhoea, 
468 ;  in  hay  fever,  192 ;  in  oesophagitis,  528 ; 
in  laryngismus  stridulus,  211 ;  in  stomatitis, 
488 ;  in  Uchycardia,  129. 

General  symptoms  of  chronic  gastric  catarrh, 
553. 

Genital  oigans,  affections  of  the  male,  463. 

Geographical  distribution  of  goitre,  827. 

Geranium  in  heemoptysis,  297. 

Ginseng  in  appendicitis,  659. 

Glandular  gastritis,  chronic,  550. 

Gliomata  of  the  kidneys,  453. 

Glonoin  in  angina  pectoris,  144;  in  arterio- 
sclerosis, 154 ;  in  cardiac  hypertrophy,  105 ; 
in  emphysema,  284 ;  in  exophthalmic  goitre, 
139 ;  in  heart  affections,  28  ;  in  hiemateme- 
sis,  586,    587 ;  in    intestinal    hsemorrhage. 


638;  in  simple  acute  endocaiditia,  60;  in 
valvular  affections  of  the  heart,  95. 

Glossitis,  493;  etiology,  493;  pathology  and 
morbid  anatomy,  494 ;  symptomatology,  494  'r 
diagnosis,  495;  prognosis,  495;  treatment, 
495. 

Gmelin's  test  for  biliary  coloring  matters,  741. 

Goitre,  827;  definition,  827 ;  diagnosis,  829 ; 
etiology,  827 ;  pathology  and  morbid  anat- 
omy, 828  ;  prognosis,  829 ;  symptomatology, 
828 ;  synonyms,  827;  treatment,  829 ;  varie- 
ties, 827. 

Gonorrhoea,  463;  complications,  465;  diag- 
nosis, 465 ;  definition,  463 ;  etiology,  463 ; 
prognosis,  466 ;  symptomatology,  464 ;  treat- 
ment, 467. 

Gout,  876;  clinical  course,  882;  complica- 
tions, 885  ;  definition,  876  ;  diagnosis,  885 ; 
etiology,  877;  prognosis,  886;  treatment, 
887  ;  and  diabetes,  885  ;  as  a  cause  of  spasm 
of  the  oesophagus,  536. 

GK)ut  diflerentiated  from  rheumatoid  arthritis, 
886;  from  rheumatic  fever,  868;  from  rheu- 
matism, 885. 

Graphites  in  acute  simple  endocarditis,  60 ;  in 
chlorosis,  794  ;  in  chronic  gastric  catarrh, 
558 ;  in  chronic  nasal  catarrh,  189  ;  in  gonor- 
rhoea, 466 ;  in  malignant  laryngeal  tumors, 
209. 

Green  sickness,  789. 

Grindelia  in  asthma,  268 ;  in  bronchitis,  256 ; 
in  emphysema,  284. 

Guaiacum  in  diabetes,  876 ;  in  pharyngitis, 
520 ;  in  acute  catarrhal  tonsillitis,  503. 

Habits  as  a  cause  of  fatty  liver,  731 ;  of  obes- 
ity, 920. 

Heematemesis,  583 ;  diagnosis,  584 ;  etiology, 
583 ;  pathology  and  morbid  anatomy,  584 ; 
prognosis,  584  ;  symptomatology,  584;  treat- 
ment, 584 ;  in  ulcer  of  the  stomach,  562. 

Haematogenous  jaundice,  739 ;  remedies  for, 
745. 

Hsematocrite,  787. 

Heematuria,  362;  diagnosis  of  seat  of  hsemor- 
rhage,  363;  etiology,  362;  prognosis,  364; 
treatment,  364. 

Heemoglobin,  estimation  of,  785. 

Heemoglobinuria,  364;  diagnosis,  365;  eti- 
ology, 364 ;  morbid  anatomy,  365  ;  prog- 
nosis, 366 ;  symptoms,  365 ;  treatment,  366. 

Haemo-pericardium,  50. 

Haemoptysis,  292 ;  clinical  course,  295 ;  com- 
plications and  sequelae,  296 ;  diagnosis,  296; 
etiology,  293 ;  pathology  and  morbid  anat- 
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omj,  294>;  physical  signs,  296;  prognosis, 
297 ;  treatment,  297. 

Haemorrhage,  ansemia  from,  802;  intestinal, 
636  ;  intraperitoneal,  691  ;  a  symptom  of 
gastric  cancer,  671  ;  from  the  larynx,  214 ; 
in  jaundice,  742 ;  in  leuoocythsemia,  811 ; 
pancreatic,  763 ;  in  pernicious  anaemia, 
^       799 ;  in  scurvy,  904. 

Hsemothorax,  330 ;  diagnosis,  330 ;  etiology, 
330;  prognosis,  330 ;  symptomatology,  330 ; 
treatment,  330. 

Hamamelis  in  acute  phlebitis,  173 ;  in  dilata- 
tion of  the  veins,  175  ;  in  epistazis,  194 ;  in 
hsematemesis,  586  ;  In  haemoptysis,  297 ;  in 
intestinal  haemorrhage,  638  ;  in  scurvy,  907. 

Hay  fever,  189  ;  clinical  course,  190  ;  defini- 
tion, 189 ;  diagnosis  and  prognosis,  190 ; 
etiology,  189 ;  history,  189 ;  synonyms,  189  ; 
treatment,  191. 

Headache  in  chlorosis,  793. 

Hearing  impaired  by  hypertrophied  tonsils, 
508. 

Heart,  atrophy  of  the,  118  ;  etiology,  118 ; 
morbid  anatomy,  118 ;  prognosis,  119 ;  symp- 
tomatology, 119 ;  treatment,  119. 

Heart,  arrhythmical  disturbances  of  the,  129. 

Heart,  congenital  afiections  of  the,  146  ;  diag- 
nosis, 147  ;  prognosis,  147 ;  symptomatol- 
ogy, 147 ;  treatment,  147. 

Heart,  diseases  of  the,  9;  anatomy  of  the,  9; 
displacements  of  the,  19  ;  innervation  of  the, 
15  ;  inspection  of  the  area  of  the,  18 ;  pal- 
pation of  the,  25  ;  physical  examination 
of  the,  18  ;  physiology  of  the,  12  ;  sounds 
of  the,  13. 

Heart,  functional  disorders  of  the,  121 ;  diag- 
nosis, 123  ;  etiology,  121 ;  palpitation  of  the, 
121 ;  prognosis,  123  ;  symptomatology,  122. 

Heart  lesions,  their  influences  upon  other 
afiections,  90. 

Heart,  fatty  degeneration  of  the,  113 ;  diag- 
nosis, 117;  etiology,  114;  physical  signs, 
116 ;  prognosis,  117  ;  symptomatology,  115 ; 
treatment,  117. 

Heart  afiections,  therapeutics  of,  27  ;  auscul- 
tation of  the,  21 ;  dilatation  of  the,  105  ;  dis- 
eases of  the  substance  of  the,  99 ;  hyper- 
trophy of  the,  99  ;  inflammation  of  the 
substance  of  the,  110  ;  percussion  of  the,  20. 

Heart,  valvular  diseases  of  the,  67. 

Heart,  general  consideration  of  symptoms  and 
sequelae  of  valvular  lesions  of  the,  85. 

Heart  and  its  valves,  aneurism  of  the,  119. 

Heart  walls,  aneurism  of  the,  119. 

Heart  in  Addison's  disease,  825 ;  in  diabetes, 
844;  murmurs  in  ^micious  anaemia,  800. 


Heat  in  acute  articular  rheumatism,  869. 

Helleborus  in  ascites,  688;  in  acute  difibse 
nephritis,  892. 

Heller's  test  for  biliary  coloring  matters,  741 » 

Helonias  in  nervous  dyspepsia,  597 ;  in  sali- 
vation, 501. 

Hemeralopia  in  jaundice,  742. 

Hemi-albumoee  and  peptones  in  the  urine,  360. 

Hepatogenous  jaundice,  739. 

Hepar  sulph.  in  abscess  of  the  liver,  720;  id 
abscess  of  the  lung,  292 ;  in  acute  catarrhal 
laryngitis,  200;  in  acute  phlebitis.  173,174; 
in  acute  simple  bronchitis,  241;  in  acute 
suppurative  tonillistis,  505,  506 ;  in  acute 
catarrhal  tonsillitis,  503;  in  angina  lodo- 
vici,  502;  in  appendicitis,  659;  in  bron- 
chitis, 259;  in  chronic  catarrhal  laryngitis, 
203 ;  in  glossitis,  496 ;  in  hypertrophy  of 
the  tonsils,  ^09;  in  lardaceous  disease  of 
the  kidney,  419;  in  laryngeal  perichon- 
dritis, 207;  in  metastatic  parotitis,  469; 
in  nervous  dyspepsia,  597 ;  in  perinephritiiiy. 
421;  in  peritonitis,  679;  in  perihepatitis, 
710;  in  pseudo-membranous  enteritis,  617  ; 
in  salivation,  501;  in  stomatitis,  488;  in 
suppurative  intestinal  nephritis,  430. 

Hepatic  abscess,  714 ;  aneurism,  167  ;  embol- 
ism, 88. 

Heredity  as  a  cause  of  arthritis  deformaaa^ 
890;  of  diabetes,  834;  cancer  of  stomach,. 
567 ;  of  diabetes  insipidus,  854 ;  of  rheu* 
matism,  859. 

Herpetic  pharyngitis,  514. 

Hippuric  acid  in  the  urine,  344. 

Hodgkin's  disease,  816 ;  definition,  815 ;  diag- 
nosis, 821;  etiology,  816;  history,  815; 
pathology  and  morbid  anatomy,  816 ;  prog- 
nosis, 821 ;  symptomatology,  818;  syno- 
nyms, 815 ;  diflferentiated  from  leucocythfl»- 
mia,  814. 

Hot  fomentations  in  biliary  lithiasis,  751 . 

Hydatids  of  the  liver,  938;  pathology  andf 
morbid  anatomy,  988 ;  prognosis,  940;  symp- 
tomatology, 938 ;  treatment,  940 ;  echino- 
ooccus,  938. 

Hydrastis,  in  cancer  of  the  stomach,  575, 576 ; 
in  chronic  nasal  catarrh,  188 ;  in  chronic 
gastric  catarrh,  558  ;  in  constipation,  666 ; 
in  cystitis,  458 ;  in  glossitis,  496 ;  in  gonor- 
rhoea, 469 ;  in  malignant  laryngeal  tumoi% 
209 ;  in  nervous  dyspepsia,  597  ;  in  pyelitis^ 
426. 

Hydraatinine  hydrochlorate  in  epistazis,  194; 
in  hsemoptysis,  298 ;  in  hematemesis,  686 ; 
in  hiematuria,  364;  in  intestinal  hvmur- 
xhage,  638 ;  in  ulcer  of  the  stomach,  566. 
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Hjdriodic  add  in  hypertit^hj  of  the  tonsils, 
609 ;  in  lardaoeous  diMsse  of  the  kidnej, 

r419;  in  psendo-membranous  enteritis,  617, 

HTdrochioric  <«cid  in  the  stomach,  method  of 
detennining  presence  o^  541;  in  chronic 
gastric  catarrh,  567. 

Hydrocyanic  add  in  asthma,  269 ;  in  entero- 
colitis and  cholera  infantum,  628. 

Hydronephrosis,  434;  etiology,  434;  morbid 
anatomy,  434;  symptoms,  435;  diagnosis, 
435 ;  prognosis,  485 ;  treatment,  435. 

Hydronephrosis  differentiated  from  pancreatic 
cyst,  776. 

Hydropericardium,  49 ;  etiology,  49 ;  morbid 
anatomy,  60 ;  symptomatology,  60 ;  diagno- 
sis, 50 ;  prognosis,  50;  treatment,  60;  para- 
centesis in,  60. 

Hydrophobia  as  a  cause  of  spasm  of  the 
OBSophagqs,  536. 

Hydrothorax,  324 ;  diagnosis,  326 ;  pathology 
and  morbid  anatomy,  824 ;  prognosis,  326 ; 
physical  signs,  825;  symptomatology,  326; 
treatment,  326. 

Hydropneumothoraz,  326. 

Hydruria,  853. 

Hyoscyamus  in  acute  diffuse  nephritis,  392; 
in  acute  simple  bronchitis,  241. 

Hyperemia  of  the  Icidneys,  379 ;  of  the  lungs, 
299 ;  of  the  liver.  706. 

Hypertrophy  of  the  heart,  99 ;  of  the  tonsils, 
507. 

Hyperpyrexia  in  rheumatic  fever,  866. 

Hypostatic  hyperemia  of  the  lungs,  300. 

Hysteria  as  a  cause  of  spasm  of  the  oesophagus, 
686. 

Icterus,  738. 

Idiopathic  anaemia,  794. 

Ignatia  in  enuresu,  462 ;  in  follicular  tonsil- 
litis, 507 ;  in  gastralgia,  590 ;  in  heart  aftc- 
tions,  81 ;  in  laryngismus  stridulus,  211 ;  in 
nervous  dyspepsia,  597 ;  in  tachycardia,  127, 
128 ;  in  valvular  disease  of  the  heart,  93. 

Impactions  in  the  bowels,  643. 

Inanition,  anaemia  from,  803. 

Incontinence  of  the  pylorus,  600. 

Indican  in  the- urine,  356. 

Indicanuria  in  pancreatic  disease,  762. 

Infants,  artifidal  feeding  of,  619 ;  peritonitis 
of,  679. 

Infectious  fevers  as  a  cause  of  diabetes  insip- 
idus, 854. 

Infectious  endocarditis,  acute,  60. 

Insanity,  ursemic,  875. 

Inspection  in  disease  of  the  stomach,  539 ;  of 
the  chest,  222. 


Insuffidencj,  mitral,  67 ;  tricuspid,  80;  aortic^ 
74 ;  pulmonary,  84. 

Interstitial  nephritis,  chronic^  401 ;  suppora- 
Uve,  426. 

Intestinal  cancer,  6887  etiology,  633 ;  pathol- 
ology  and  morbid  anatomy,  633 ;  symptoma- 
tology, 635;  diagnosis,  635;  prognosis, 
635;  treatment,  636. 

Intestinal  haemorrhage,  636;  etiology  and 
pathology,  636;  symptomatology,  636;  di- 
agnosis, 637 ;  prognosis,  638 ;  treatment, 
638. 

Intestinal  impaction,  643. 

Intestinal  indigestion,  acute,  of  children,  617. 

Intestinal  obstruction,  639 ;  etiology  and  path- 
ology, 639 ;  symptomatology,  644 ;  diagno- 
sis, 646 ;  prognosis,  647 ;  treatment,  648. 

Intestines;  affections  of  the,  602. 

Intra-peritopeal  haemorrhage,  691;  etiology, 
692 ;  morbid  anatomy,  692 ;  symptomatology, 
693 ;  diagnosis,  694 ;  prognosis,  695 ;  treal- 
ment,  696. 

Intussusception  of  the  bowels,  639. 

Iodide  of  antimony  in  chronic  bronchitis, 
266. 

Iodide  of  arsenic  in  bronchitis,  256 ;  in  phar- 
yngitis, 622. 

Iodide  of  potassium  in  goitre^  830. 

Iodide  of  tin  in  chronic  bronchitis,  266. 

Iodine  in  acute  catarrhal  laryngitis,  200 ;  in 
acute  suppurative  tonsillitis,  506 ;  in  Addi- 
son's disease,  826 ;  in  anaemia,  804 ;  in  as- 
dtes,  688;  in  asthma,  269;  in  chronic 
bronchitis,  256;  in  drrhods  of  the  liver, 
727 ;  in  exophthalmic  goitre,  139 ;  in  fatty 
degeneration  of  the  heart,  117 ;  in  goitre^ 
829;  in  laryngeal  perichondritis,  207;  in 
macroglossia,  496;  in  metastatic  parotitis, 
499 ;  in  cedematous  laryngitis,  206 ;  in  pan- 
cresditis,  770 ;  in  plastic  bropohitis,  245;  in 
pseudo-membranous  enteritis,  617 ;  in  sali- 
vation, 501;  in  simple  acute  endocarditis, 
69,60. 

lodohydrargyrate  of  potassium  in  pharyngitis, 
521. 

Ipecac  in  asthma,  268 ;  in  bronchitis,  266 ;  in 
acute  catarrhal  enteritis,  606 ;  in  acute  di« 
arrhoea  of  children,  621 ;  in  acute  gastritis, 
548 ;  in  acute  simple  bronchitis,  241 ;  in 
entero-oolitis  and  cholera  infantum,  629; 
in  emphysema,  284;  in  hsematuria,  686; 
in  haemoptysis,  297 ;  in  intestinal  haemor- 
rhage, 638. 

Iris  versicolor  in  acute  catarrhal  enteritis, 
606;  in  cholera  morbus,  614;  in  cirrhosis 
of  the  liver,  727 ;  in  entero-colitis  and  chd- 
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era  infantam,  629 ;  in  gastralgia,  590 ;  in 
pancreatitis,  770;  in  the  anaemia  from  val- 
▼alar  disease  of  the  heart,  96. 

Jaborandi  in  salivation,  501. 

Jaundice,  738  ;  complications  and  sequelae, 
742;  definition  of,  738  ;  diagno6is,743  ;  eti- 
ology, 739  ;  morbid  anatomj,  739 ;  progno- 
sis, 743;  symptoms,  740;  synonym,  738; 
treatment,  744 ;  in  cancer  of  the  liver,  736  ; 
in  cancer  of  the  pancreas,  778. 

Joint  changes  in  rheumatism,  860  ;  of  rheu- 
matic fever,  862  ;  in  scurvy,  904. 

Kali  bichromicum  in  acute  catarrhal  laryn- 
gitis, 200;  in  acute  nasal  catarrh,  185;  in 
chronic  naivl  catarrh,  188  ;  in  acute  simple 
bronphitis,  241 ;  in  bronchitis,  259;  in  can- 
cer of  the  stomach,  576 ;  in  chronic  catarrhal 
laryngitis,  203;  in  emphysema,  284;  in 
jaundice,  745 ;  in  pharyngitis,  522 ;  in  plas- 
tic bronchitis,  245 ;  in  pseudo- membranous 
enteritis,  617;  in  ulcer  of  the  stomach, 
566. 

Kali  carb.  in  appendicitis,  6.59;  in  cystitis, 
459;  in  emphysema,  284;  in  pericarditis, 
47;  in  pleurisy,  321. 

Kali  chloricum  in  hfemQglobinuria,  366;  in 
hematuria,  364. 

Kali  cyanidum  in  heemoglobinuria,  366. 

Kalmia  in  cardiac  hypertrophy,  105 ;  in  fatty 
degeneration  of  the  heart,  117;  in  heart 
affection,  28,  34. 

Kidneys,  anatomical  and  physiological  data 
relating  to,  331. 

Kidneys,  acute  hypenemia  of  the,  379 ;  diag- 
nosis, 380;  morbid  anatomy,  379;  symp- 
toms, 380;  treatment,  380. 

Kidneys,  benign  growths  of  the,  453. 

Kidneys,  chronic  hypenemia  of  the,  380; 
morbid  anatomy  of  the,  380;  symptoms, 
381 ;  diagnosis,  381 ;  treatment,  381. 

Kidneys,  carcinoma  of  the,  450;  etiology, 
450 ;  symptoms,  451 ;  diagnosis,  452 ;  treat- 
ment, 453. 

Kidneys  in  compensatory  failure  from  cardiac 
valvular  disease,  89,  98. 

Kidneys,  diseases  of  the,  379. 

Kidney,  displacement  of  the,  436  ;  synonyms, 
436;  etiology,  436;  symptoms,  437  ;  diag- 
nosis, 438 ;  prognosis,  439 ;  treatment,  439.. 

Kidneys,  cystic  degeneration  of  the,  449 ; 
symptoms,  450 ;  diagnosb,  450 ;  treatment, 
450. 

Kidneys,  functions  of  the,  332. 
62 


Kidneys,  general  conditions  dependent  upon 
diseases  of  the,  368. 

Kidney,  hypenemia  of  the,  379. 

Kidneys,  lardaceous  disease  of  the,  415 ;  eti- 
ology, 415;  morbid  anatomy,  415;  symp- 
toms, 417 ;  diagnosis,  418 ;  prognosis,  419 ; 
treatment,  419. 

Kidneys,  new  growths  of  the,  450 ;  physical 
examination  of,  332 ;  sarcoma  of  the,  453 ; 
tuberculosis  of  the,  431. 

Lachesis  in  abscess  of  the  lung,  292 ;  in  abscess 
of  the  liver,  720 ;  in  acute  infectious  endo- 
carditis, 65,  66 ;  in  acute  myocarditis.  111 ; 
in  acute  phlebitis,  173, 174 ;  in  acute  simple 
bronchitis,  241 ;  in  acute  suppurative  toDsit- 
litis,  505 ;  in  angina  ludovici,  502 ;  in  appen- 
dicitis, 659;  in  arterio-sclerosis,  154;  in 
bronchitis,  257;  in  cardiac  hypertrophy, 
105 ;  in  chronic  catarrhal  laryngitis,  203 ;  in 
glossitis,  495;  in  hsmatemesis,  586;  in 
hematuria,  364;  in  haemoglobinuria,  366; 
in  hydropericardium,  50;  in  laryngeal  peri- 
chondritis, 207 ;  in  metastatic  parotitis,  499; 
in  oedematous  laryngitis,  206;  in  perito- 
nitis, 679 ;  in  pulmonary  gangrene,  289 ;  in 
pharyngitis,  521 ;  in  suppurative  intersti- 
tial nephritis,  431. 

Lactic  acid  in  diabetes  mellitus,  853;  in  stom- 
ach contents,  determination  of,  542;  in 
tubercular  ulceration  of  the  pharynx,  522; 
theory  of  rheumatism,  858. 

Lapis  alb.  in  cancer  of  the  stomach,  576. 

Lardaceous  disease  of  the  kidneys,  415. 

Laryngeal  neuroses,  215. 

Laryngeal  perichondritis,  206;  pathological 
anatomy,  206;  symptoms,  206;  prognosis, 
207;  diagnosis,  207 ;  treatment,  207. 

Laryngeal  tumors,  207 ;  varieties  of,  207. 

Laryngeal  tumors,  benign,  207 ;  etiology,  207 ; 
symptomatology,  208;  laryngoscopic  ap- 
pearances, 208 ;  prognosis,  208 ;  treatment, 
208. 

Laryngeal  tumors,  malignant,  209  ;  etiology, 
209;  symptomatology,  209;  laryngoscopic 
appearances,  209 ;  prognosis,  209 ;  treatment, 
209. 

Laryngismus  stridulus,  209;  etiology,  210; 
symptomatology,  210;  diagnosis,  210 ;  prog- 
nosis, 211 ;  treatment,  211. 

Laryngitis,  acute  catarrhal,  197;  sjnonym, 
197;  definition,  197;  etiology,  197;  symp- 
tomatology, 197;  diagnosis,  198;  prognosis, 
198;  treatment,  200. 

Laryngitis,  chronic  catarrhal,  201 ;  etiology, 
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201;  symptomatologj,  201;  laryngoecopic 
appearanceis,  202 ;  treatment,  202. 

Laryngitis  hiemalis,  215. 

Laryngitis,  oedematous,  204 ;  definition,  204  ; 
diagnosis,  205 ;  etiology,  204 ;  pathological 
anatomy,  204;  prognosis,  205;  symptoms, 
204 ;  synonyms,  204 ;  treatment,  205 ;  varie- 
ties, 205. 

Laryngitis,  pseado-membranous,  212 ;  clinical 
course,  212;  diagnosis,  213;  etiology,  212; 
prognosis,  214 ;  treatment,  214. 

Larynx,  affections  of  the,  195 ;  cutaneous  affec- 
tions in  the,  216  ;  the  examination  of  the, 
185 ;  haemorrhage  from  the,  214 ;  miscella- 
neous and  infrequently  described  afiections 
%)f  the,  214;  rheumatic  affections  of  the, 
215. 

Lavage  in  chronic  gastric  catarrh,  557 ;  how 
to  perform,  544. 

Ledum  in  hsemoptysis,  298;  in  rheumatic 
fever,  872. 

Leptandra  in  diabetes,  852. 

Leucln  and  ty  rosin  in  the  urine,  343,  346. 

Leucocythsemia,  806  ;  definition,  806 ;  diag- 
nosis, 813  ;  etiology,  806 ;  history,  806 ;  path- 
ology and  morbid  anatomy,  808 ;  symptom- 
atology, 810;  synonyms,  806;  treatment, 
814;  differentiated  from  Hodgkin*s  disease, 
814. 

Lilium  tigrum  in  angina  pectoris,  145 ;  in  car- 
diac hypertrophy,  104  ;  in  heart  affections, 
28, 32. 

Lithaemia,  907  ;  definition,  907  ;  etiology,  907  ; 
symptoms,  908  ;  synonyms,  907  ;  treatment, 
909. 

Lithium  benzoate  in  chronic  interstitial  ne- 
phritis, 414. 

Lithium  carb.  in  chronic  interstitial  nephritis, 
414 ;  in  pyelitis,  426. 

Lithic  acid  diathesis,  907. 

Lithuria,  907. 

Liver,  afiections  of  the,  697;  general  and 
anatomical  considerations,  697 ;  general  eti- 
ology, 702;  morbid  anatomy,  702;  symp- 
toms suggestive  of,  702. 

Liver,  abscess  of  the,  714;  etiology,  715; 
pathology  and  morbid  anatomy,  717;  symp- 
tomatology and  clinical  course,  717 ;  physi- 
cal examination,  718;  diagnosis,  719;  prog- 
nosis, 719 ;  treatment,  719. 

Liver,  acute  yellow  atrophy  of  the,  711;  eti- 
ology, 711 ;  pathology  and  morbid  anatomy, 
711 ;  symptomatology,  712  ;  physical  signs, 
713;  clinical  course,  713;  diagnosb,  714; 
prognosis,  714;  treatment,  714. 


Liver,  amyloid  degeneration  of  the,  728 ;  diag* 
nosis,  728 ;  etiology,  728 ;  morbid  anatomy, 
728;  prognosis,  730 ;  symptoms,  729;  treat- 
ment, 730. 

Liver,  cancer  of  the,  734 ;  clinical  course  of, 
735 ;  diagnosis,  737 ;  etiology,  734 ;  pathol- 
ogy and  morbid  anatomy,  734 ;  prognoeis, 
738 ;  symptomatology,  736. 

Liver,  ansemia  of  the,  705 ;  apoplexy  of  the, 
733. 

Liver,  cirrhosis  of  the,  721 ;  etiology,  721 ; 
pathology  and  morbid  anatomy,  722 ;  symp- 
toma,  724;  diagnosis,  726;  prognosis,  726; 
treatment,  727. 

Liver,  fatty,  730;  clinical  course,  731;  diag- 
nosis, 732 ;  etiology,  730 ;  symptoms,  731 ; 
prognosis,  732 ;  treatment,  732. 

Liver,  flukes,  953 ;  morbid  growths  of  the,  733 ; 
less  common  neoplasm  of  the,  738 ;  general 
considerations  relating  to  diseases  of  tlie, 
697 ;  in  Hodgkin*s  disease,  820 ;  malforma- 
tions of  the,  703;  malpositions  of  the,  704. 

Liver,  hypersemia  of  the,  705.  AcnvE — Eti- 
ology, 705 ;  pathology  and  morbid  anatomy, 
705;  symptoms,  706.  Passive— Etiology, 
706 ;  pathology  and  morbid  anatomy,  706 ; 
physical  examination,  707 ;  diagnosis,  707  ; 
prognosis,  708. 

Lobelia  inflata  in  emphysema,  284. 

Lobular  pneumonia,  270. 

Local  symptoms  associated  with  valvular  dis- 
ease of  the  heart,  the  treatment  of,  97. 

Lung  conditions  in  valvular  disease  of  the 
heart,  88,  97. 

Lungs,  abscess  of  the,  291 ;  etiology,  291 ; 
pathology  and  morbid  anatomy,  291  ;  symp- 
tomatology, 291 ;  diagnosis,  292 ;  prognoc^is, 
292 ;  treatment,  292. 

Lungp,  antemia  of  the,  303;  etiology,  303; 
morbid  changes,  304 ;  symptom;*,  304  ;  prog- 
nosis, 304 ;  treatment,  304. 

Lungs,  diseiises  of  the,  270 ;  dust-lodgment  in 
the,  290;  haemorrhage  from  the,  292. 

Lungs,  hypersemia  of  the,  299;  activk,  299 ; 
etiology,  299 ;  anatomical  feature,  299 ; 
symptoms,  299;  diagnosis,  300;  prognoais, 
300 ;  treatment,  300  ;  pafsive,  300 ;  hyposU- 
tic  hypersemia,  300 ;  etiology  300 ;  morbid 
anatomy,  301 ;  symptomatology,  301 ;  prog- 
nosis, 301;  treatment,  302;  passive,  me- 
chanical OR  OBSTBUCnVK  HTPEBJEMIA, 
302;  etiology  and  morbid  anatomy,  302; 
symptoms,  302;  diagnosis,  303;  prognoais, 
303;  treatment,  303. 

Lycopus  virgin icus  in  cardiac  hypertrophy. 
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105 ;  in  exophthalmic  goitre,  138 ;  in  heart 
affections,  32. 

Lycopodium  in  acute  nasal  catarrh,  185. 

Lycopodium  in  acute  suppurative  tonsillitis, 
505 ;  in  appendicitis,  659  ;  in  chronic  gas- 
tric catarrh,  558  ;  in  cirrhosis  of  the  liver, 
727  ;  in  cystitis,  459 ;  in  cancer  of  the  stom- 
ach, 576  ;  in  diabetes,  852 ;  in  emphysema, 
284 ;  in  enteralgia,  633 ;  in  enuresis,  462 ; 
in  gonorrhoea,  469  ;  in  hypertrophy  of  the 
tonsils,  509 ;  in  hypostatic  hypersemia  of 
the  lungs,  302 ;  in  nephrolithiasis,  449 ; 
in  nervous  dyspepsia,  597  ;  in  pancreatitis, 
770;  in  pyelitb,  426. 

Lymphatic  antemia,  815. 

Lymphatic  enlargements  in  Hodgkin's  dis- 
ease, 818. 

Lymphatic  glands  in  leucocythaemia,  811. 

Lymphadenoma,  815. 

Lympho-sarcoma,  815. 

Macroglossia,  496;  etiology,  496;  pathology 
and  morbid  anatomy,  496 ;  symptomatology, 
496 ;  diagnosis,  496 ;  prognosis,  496 ;  treat- 
ment, 496. 

Magnesia  mnr.  in  cirrhosis  of  the  liver,  727. 

Magnesia  phosph.  in  nephrolithiasis,  449. 

Malarial  infection  differentiated  from  leucocy- 
thsemia,  814. 

Male  genital  organs,  affections  of  the,  463. 

Malformations  of  the  liver,  703. 

Malpositions  of  the  liver,  704. 

Malignant  endocarditis,  60 ;  tumors  of  the 
larynx,  209. 

Malt  in  chronic  gastric  catarrh,  558. 

Manganum  in  chronic  catarrhal  laryngitis, 
203;  in  gastralgia,  590. 

Marechalt's  test  for  biliary  coloring  matters, 
741. 

Mediastinum,  inflammation  and  abscess  of  the, 
178 ;  symptoms,  178 ;  treatment,  178. 

Megastoma  entericum,  954. 

Membranous  stomatitis,  480. 

Menstrual  disturbance  in  chlorosis,  793. 

Mental  and  emotional  causes  of  gout,  878. 

Mental  symptoms  of  chlorosis,  792. 

Mercuriab  in  pseudo-membranous  enteritis, 
617. 

Mercurius  corrosivus  in  acute  diffuse  nephri- 
tis, 391,  392;  in  appendicitis,  659;  in 
chronic  diffuse  nephritis,  400;  in  cystitis, 
458  ;  in  chronic  diarrhoea,  611 ;  in  chronic 
interstitial  nephritis,  414;  in  gonorrhoea, 
468 ;  in  oesophagitis,  528 ;  in  pericarditis, 
47 ;  in  peritonitis,  679 ;  in  pleurisy,  321  ; 


in  suppurative  interstitial  nephritis,  430; 
in  ulcer  of  the  stomach,  566. 
Mercurius  dnlcis  in  acute  catarrhal  enteritis, 
606 ;  in  cirrhosis  of  the  liver,  727  ;  in  entero- 
colitis and  cholera  infantum,  629 ;  in  gout, 
887  ;  in  jaundice,  745. 
Merc  iod.  rub.  in  acute  suppurative  tonsillitis, 
506  ;  in  follicular  tonsillitis,  507  ;  in  tarda- 
ceous  disease  of  the  kidneys,  419  ;  in  chronic 
myocarditis,  113  ;  in  glossitis,  496  ;  in  hy- 
pertrophy of  the  tonsils,  509. 

Merc,  vivus  in  acute  catarrhal  tonsillitis,  503 ; 
in  acute  phlebitis,  173  ;  in  appendicitis, 
659  ;  in  cirrhosis  of  the  liver,  727  ;  in  dia- 
betes, 853 ;  in  glossitis,  495  ;  in  laryngeal 
perichondritis,  207  ;  in  lardaoeous disease  of 
the  kidneys,  419 ;  in  metastatic  parotitis, 
499  ;  in  pancreatitis,  770 ;  in  perihepatitis, 
710;  in  pyelitis,  426;  in  scurvy,  906 ;  in 
stomatitis,  487. 

Merycifimtis,  600. 

Metallic  tinkling,  232. 

Metastatic  parotitis,  498. 

Mesenteric  aneurism,  167. 

Mesenteric  embolism,  88. 

Mesocardia,  146. 

Miasmic  origin  of  rheumatism,  858. 

Micro-organisms  in  the  urine,  359. 

Millefolium  in  hsematemesis,  587 ;  in  hsemop- 
tysis,  297. 

Milk  diet  in  chronic  articular  rheumatism, 
875. 

Mineral  waters  in  diabetes,  853 ;  in  cholelith- 
iasis, 752. 

Mitral  insufficiency,  67  ;  pathology,  67  ;  symp- 
toms and  physical  signs,  68  ;  stenosis,  71. 

Morbus  virgineus,  789. 

Morbid  growths  of  the  liver,  733. 

Morbid  sensations  in  pancreatic  disease,  760. 

Morphine  in  cancer  of  the  stomach,  574 ;  in 
gastralgia,  590 ;  in  haemoptysis,  298 ;  in 
nephrolithiasis,  447  ;  in  angina  pectoris, 
145 ;  in  tachycardia,  127. 

Mohr*s  nitrate  of  silver  method  for  estimating 
the  chlorides  in  the  urine,  340. 

Moschus  in  tachycardia,  127. 

Motor  power  of  the  stomach,  to  determine  the, 
544. 

Mouth,  affections  of  the,  475. 

Mouth,  symptoms  of  scurvy,  903. 

Mucoid  oedema  in  myzoedema,  832. 

Murez  in  diabetes  insipidus,  857. 

Muriatic  acid  in  acute  myocarditis,  111  ;  in 
hypostatic  hypersemiaof  the  lungs,  302;  in 
scurvy,  906  ;  in  stomatitis,  488. 
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Mycotic  endocarditis,  60  ;  gastritis,  550 ;  stom- 
atitis, 483. 

Myocarditis, acute,  110;  diagnosis,  111;  eti- 
ology, 110;  pathology  and  morbid  anat- 
omy, 110 ;  prognosis.  111 ;  symptoms.  111 ; 
treatment.  111. 

Myocarditis,  chronic,  112;  diagnosis,  113  ; 
etiology  and  pathology,  112;  prognosis, 
113  ;  symptomatology,  112  ;  treatment,  113. 

Myrica  cerifera  in  jaundice,  745. 

Myzoedema,  831 ;  diagnosis,  833  ;  definition, 
831 ;  etiology,  831 ;  history,  831 ;  prognosis, 
833  ;  symptomatology,  831  ;  synonyms,  881 ; 
treatment,  833. 

Myxomata  of  the  kidneys,  463. 

Naja  tripcidians  in  cardiac  hypertrophy,  105; 
in  angina  pectoris,  145;  in  acute  infectious 
endocarditis,  66. 

Naphthalin  in  the  gastro-intestinal  affections 
associated  with  valvular  disease  of  the 
heart,  97. 

Natrum  mur.  in  nervous  dyspepsia,  597. 

Natrum  sulph.  in  bronchitis,  260;  in  chronic 
diarrhoea,  612;  in  leucocythsemia,  815. 

Nasal  catarrh,  acute,  182;  definition,  182; 
diagnosis,  184;  etiology,  182;  pathology 
and  morbid  anatomy,  183;  prognosis,  184; 
symptomatology,  183 ;  synonyms,  182 ;  treat- 
ment, 184. 

Nasal  catarrh,  chronic,  185;  etiology  and 
pathology,  185;  prognosis,  187  ;  synonyms, 
185;  treatment,  188. 

Nasal  passage,  examination  of  the,  179. 

Nematodes,  941. 

Nephritis,  acute  diffuse,  383;  etiology,  383; 
morbid  anatomy,  383;  clinical  course,  385; 
condition  of  urine  in,  386;  ursemia  of,  387; 
gastro-intestinal  symptoms  of,  387 ;  dropsy 
of,  387 ;  diagnosis,  388 ;  prognosis,  389. 

Nephritis,  cardio-vascular  changes  in,  148. 

Nephritis,  chronic  diffuse,  392;  etiology,  392; 
morbid  anatomy,  393 ;  symptoms,  395  ;  di- 
agnosis, 897 ;  prognosis,  398 ;  treatment,  399. 

Nephritis,  chronic  interstitial,  401;  etiology, 
412  ;  morbid  anatomy,  404  ;  clinical  course, 
407 ;  diagnosis,  410;  prognosis,  411  ;  treat- 
ment, 411. 

Nephritb,  ocular  changes  occurring  in  the 
course  of,  377. 

Nephritis,  suppurative  interstitial,  426 ;  syno- 
nyms, 426 ;  etiology,  426  ;  morbid  anatomy, 
427  ;  symptoms,  428  ;  diagnosis,  430 ;  prog- 
nosis, 430 ;  treatment,  430. 

Nephrolithiasis,  445 ;  symptoms,  443  ;  diag- 
nosis, 445  ;  prognosis,  447  ;  treatment,  447. 


Nervous  dyspepsia,  590. 

Nervous  vomiting,  598. 

Nervous  system  and  diabetes,  8^ ;  ifl  diabetes 
mellitus,  844 ;  the  effects  of  failure  of  car- 
diac compensation  on  the,  89. 

Nervous  symptoms  of  jaundice,  742 ;  of  leuco- 
cythsemia, 812 ;  of  myxcedema,  832 ;  of 
rheumatism,  863  ;  of  rickets,  914. 

Neuralgia  of  the  pharynx,  523. 

Neuritis  in  diabetes  mellitus,  845. 

Neuroses,  laryngeal,  215;  gastric,  587;  of  the 
oesophagus,  535 ;  of  the  pharynx,  treatmeot 
of,  523. 

Neurotic  origin  of  arthritis  deformans,  891 ; 
of  chlorosis,  790. 

Neurotic  vomiting  differentiated  from  ulcer 
of  the  stomach,  565. 

New  growths  of  the  kidneys,  450. 

Nigel  la  sativa  in  chyluria,  368. 

Nitric  acid  in  chronic  nasal  catarrh,  188 ;  in 
lardaceous  disease  of  the  kidney,  419;  in 
nephrolithiasis,  449 ;  in  salivation,  501 ;  in 
scurvy,  907 ;  in  stomatitis,  488. 

Nitroglycerin  (see  Glonoin). 

Nitromuriatic  acid  in  nephrolithiasis,  449. 

Northrop's  apparatus  for  salt  infusion,  805. 

Nose,  diseases  of  the,  179. 

Nux  mosch.  in  nervous  dyspepsia,  597 ;  in 
tachycardia,  127. 

Nux  vomica  in  abnormal  seminal  discharges, 
473;  in  acute  catarrhal  enteritis,  606;  in 
acute  gastritis,  548 ;  in  acute  nasal  catarrh, 
185;  in  angina  pectoris,  144;  in  asthma, 
268,269;  in  cardiac  hypertrophy,  105;  in 
cancer  of  the  stomach,  576 ;  in  constipatioD, 
665;  in  chronic  interstitial  nephritis,  414; 
in  chronic  gastric  catarrh,  558 ;  in  cirrho- 
sis of  the  liver,  727  ;  in  cystitis,  459;  m 
diabetes,  852 ;  in  enteralgia,  632 ;  in  gas- 
tralgia,  589 ;  in  glossitis,  496 ;  in  heart  af- 
fections, 31;  in  nephrolithiasis,  447,  449; 
in  leucocythsemia,  815;  in  nervous  dyspa- 
sia, 597 ;  in  pseudo-membranous  enteritis, 
617 ;  in  tachycardia,  127, 128. 

Obesity,  920;  definition,  920 ;  etiology,  920 ; 
pathology  and  morbid  anatomy  920 ;  prog- 
nosis, 924 ;  symptoms,  922  ;  treatment,  924 ; 
and  diabetes,  836. 

Obstruction  of  the  common  bile-duct,  749. 

Occupation  as  a  cause  of  gout,  878. 

Ocular  changes  occurring  in  the  ooune  of 
Bright's  disease,  377. 

(Edema  of  the  lungs  from  valvular  disease  of 
the  heart,  88. 

(Edematous  laryngitis,  204. 
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(Esophageal  Btrictare»  628. 

CEsophagismos,  536. 

CEsophagitiB,  acnte,  525  ;  definition,  525  ;  diag- 
nosis, 527;  etiology,  525;  pathology  and 
morbid  anatomy,  526 ;  prognosis,  527 ; 
symptomatology,  526 ;  treatment,  527. 

CEsophagitis  and  hydrophobia,  differentiation 
of,  637. 

CEsophagalomalacia,  535. 

CEsophagoecopy,  525. 

CE^ophagus,  affections  of  the,  524. 

(Esophagus,  auscultation  of  the,  524. 

(Esophagus,  cancer  of  the,  632;  diagnosis, 
533 ;  etiology,  532  ;  pathology  and  morbid 
anatomy,  532 ;  prognosis,  533 ;  symptoma- 
•     tology,  533 ;  treatment,  533. 

(Esophagus,  cancer  of  the,  differentiation  from 
oesophageal  stenosis,  533. 

(Esophagus,  dilatation  of  the,  definition  of, 
530 ;  primary,  530  ;  varieties  of,  530 ;  eti- 
ology, 530 ;  prognosis,  532 ;  treatment, 
•  532 ;  sacculated  dilatation  of,  531 ;  etiology, 
531 ;  symptomatology,  531. 

(Esophagus,  methods  of  examination  in  dis- 
eases of  the,  524 ;  secondary,  532. 

(Esophagus,  primary  dilatation  of,  530 ;  symp- 
tomatology of,  530 ;  neurosis  of  the,  535 ; 
paralysis  of  the,  535  ;  etiology,  535 ;  prog- 
nosis, 535;  symptomatology,  535;  treat- 
ment, 536. 

(Esophagus,  rupture  of,  534 ;  etiology,  534 ; 
diagnoais,  534 ;  prognosis,  534  ;  symptom- 
atology, 534 ;  treatment,  534. 

(Esophagus,  sounding  the,  525. 

(Esophagus,  spasm  of  the,  536;  diagnoeit, 
537 ;  etiology,  536  ;  prognosis,  537  ;  symp- 
tomatology, 536 ;  synonyms,  536  ;  treatment, 
537. 

(Esophagus,  stenosis  of  the,  528 ;  definition, 
528  ;  diagnosis,  529  ;  etiology,  528 ;  path- 
ology and  morbid  anatomy,  528 ;  prognosis, 
529 ;  symptomatology,  528  ;  synonym,  528  ; 
treatment,  529. 

(Esophagus,  traction  diverticula  of,  531. 

Opiates  in  bronchitis,  260. 

Opium  in  diffuse  nephritis,  392;  in  constipa- 
tion, 666. 

Ophthalmoscopic  appearance  of  retinal  em- 
bolism, 87  ;  in  arterio-sclerosis,  152. 

Osseous  growths  in  the  kidneys,  453. 

Osteo-arthritis,  889. 

Osteomalacia,  917 ;  definition,  917 ;  etiology, 
917;  pathology,  917  ;  diagnosis,  919;  prog- 
nosis, 919 ;  symptoms,  918  ;  synonyms,  917  ; 
treatment,  919. 


Ovarian  cysts  differentiated  from  pancreatic 

cysts,  776. 
Overexertion  as  a  cause  of  rheumatism,  850. 
Oxalic  acid  in  the  urine,  344. 
Oxygen  inhalations  in  respiratory  conditions 

subsequent  to  valvular  diseases  of  the  heart, 

97. 
Oxyuris    vermicularis,  944;   diagnosis,  945; 

prognosis,  945 ;  symptoms,  945 ;  treatment, 

945. 

Pain  in  cancer  of  the  liver,  736 ;  in  chole- 
lithiasis, 748;  in  pancreatic  cysts,  774  ;  in 
rupture  of  the  oesophagus,  534 ;  in  ulcer  of 
the  stomach,  563. 

Pallor  in  chlorosis,  791  ;  in  progressive  per- 
nicious ansemia,  798. 

Palpitation,  cardiac,  20  ;  of  the  chest,  224 ; 
in  diseases  of  the  stomach,  539. 

Palpitation  of  the  heart,  121  ;  from  hyper- 
trophy, treatment  of,  105. 

Pancreas  and  diabetes,  836  ;  affections  of  the, 
769. 

Pancreas,  cancer  of  the,  diagnosis,  778  ;  path- 
ology and  morbid  anatomy,  777 ;  prognosis, 
778 ;  symptomatology,  777  ;  treatment,  778. 

Pancreas,  cyst  of  the,  etiology  of,  776 ;  posi- 
tion of  the,  759 ;  physiology  of  the,  759 ;  sar- 
coma of  the,  779  ;  stmcture  of  the,  759  ;  tu- 
mors of  the,  776. 

Pancreatic  calculi,  etiology  of,  770 ;  pathology 
and  morbid  anatomy,  771;  symptomatol- 
ogy, 771. 

Pancreatic  cysts,  772;  diagnosis,  775;  eti- 
ology, 772;  prognosis,  776;  symptoma- 
tology, 774 ;  pathology  and  morbid  anatomy, 
773. 

Pancreatic  cyst  differentiated  from  ascites,  776 ; 
from  ovarian  cysts,  776;  from  disease  of  the 
retro-peritoneal  glands,  775 ;  from  echino- 
coccus,  775;  from  hydronephrosis,  775; 
from  malignant  disease,  775  ;  general  char- 
acteristics of,  775. 

Pancreatic  disease,  symptoms  of,  760. 

Pancreatic  duct,  foreign  bodies  in  the,  772. 

Pancreatic  haemorrhage,  763;  diagnosis,  764  ; 
etiology,  763;  prognosis.  764;  pathology 
and  morbid  anatomy,  763 ;  symptomatology, 
763;  treatment,  764. 

Pancreatin  in  chronic  gastric  catarrh,  558. 

Pancreatitis,  acute,  764 ;  diagnosis,  768 ;  eti- 
ology, 765  ;  pathology  and  morbid  anat- 
omy, 765 ;  prognosis,  769  ;  symptomatology, 
767;  treatment,  769. 

Pancreatitis,   chronic,    780;    etiology,    780; 
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pathology  and  morbid  anatomy,  780 ;  prog- 
nosis, 781 ;  symptomatology,  781. 

Papoid  in  acute  diarrhoea  of  children,  621 ;  in 
chronic  gastric  catarrh,  558. 

Paracentesis  of  the  pericardium,  48,  50. 

Parsesthesiee  of  the  pharynx,  523. 

Parasitic  affections,  927. 

Parasitic  gastritis,  550. 

Pareira  in  cystitis,  459 ;  in  nephrolithiasis, 
447 ;  in  pyelitis,  426. 

Parotitis,  metastatic,  498;  etiology,  498; 
symptomatology,  498 ;  diagnosis,  498 ;  prog- 
nosis, 498 ;  treatment,  499. 

Pepsin  in  chronic  gastric  catarrh,  558 ;  in  stom- 
ach contents,  test  for,  543. 

Peptones  and  hemi-albumoses  in  the  urine, 
350 ;  in  stomach  contents,  test  for,  543. 

Percussion,  cardiac,  20 ;  of  the  chest,  224. 

Perforation  of  gastric  ulcer,  564. 

Pericardial  adhesions,  48. 

Pericarditis  with  liquid  exudate,  40 ;  morbid 
anatomy,  40 ;  symptoms,  41 ;  clinical  course 
and  results,  43;  physical  signs,  44;  diag- 
nosis, 45 ;  treatment,  46 ;  paracentesis  in,  48. 

Pericardium,  diseases  of  the,  35. 

Pericarditis,  36 ;  etiology  of,  35 ;  pathology  of, 
37. 

Pericarditis,  acute,  dry,  37;  clinical  course  of, 
38 ;  diagnosis,  38 ;  prognosis  39. 

Perichondritis,  laryngeal,  206  ;  perihepatitis, 
708  ;  etiology,  708 ;  pathology  and  morbid 
anatomy,  708  ;  symptomatology,  709  ;  phys- 
ical exploration,  709  ;  course,  termination, 
etc.,  709;  diagnosis,  710;  prognosis,  710; 
treatment,  710. 

Perinephritis,  419;  etiology,  419;  morbid 
anatomy,  420  ;  symptoms,  420  ;  diagnosis, 
421 ;  prognosis,  421 ;  treatment,  427. 

Peristaltic  unrest,  599. 

Peritoneum,  affections  of  the,  669. 

Peritoneum,  cancer  of  the,  689 ;  etiology,  689 ; 
pathology  and  morbid  anatomy,  690 ;  symp- 
tomatology, 690 ;  diagnosis,  691 ;  prognosis, 
691 ;  treatment,  691. 

Perit:>neum,  tumors,  689. 

Peritonitis,  669  ;  etiology  of,  669 ;  pathology 
and  morbid  anatomy,  670  ;  symptomatology 
of,  672;  physical  signs  of,  573;  diagnosis, 
675  ;  prognosis,  675  ;  treatment,  676. 

Peritonitis,  chronic,  680;  diagnosis,  681; 
etiology,  680 )  pathology  and  morbid  anat- 
omy, 680;  prognosis,  681 ;  symptomatology, 
680 ;  treatment,  681. 

Peritonitis  in  infants,  679. 
Peritonitis  differentiated  from  pancreatic  cyst, 
76. 


Pernicious  anaemia  differentiated  from  Addi- 
son*s  disease,  801 ;  from  chlorosis,  800 ;  from 
secondary  anaemia,  800. 

Petroselinum  in  gonorrhcea,  469. 

Pharyngitis,  acute  catarrhal,  510;  etiology, 
510 ;  symptomatology,  511 ;  diagnosis,  511 ; 
prognosis,  512. 

Pharyngitis,  chronic,  512;  etiology,  512; 
pathology  and  morbid  anatomy,  512 ;  symp- 
tomatology, 513;  prognosis,  513. 

Pharyngitis,  gangrenous,  517. 

Pharyngitis,  herpetic,  514;  etiology,  514; 
symptomatology,  515;  diagnosis,  515;  prog- 
nosis, 515. 

Pharyngitis,  phlegmonous,  515 ;  etiology,  515 ; 
symptomatology,  516 ;  prognosis,  516. 

Pharyngitis,  rheumatic,  519 ;  symptomatology, 
519. 

Pharyngitis,  syphilitic,  remedies  in,  522. 

Pharyngitis,  treatment  of  the  various  forms  of, 
519 

Pharynx,  anaesthesia  of  the,  523 ;  diseases  of 
the,  510;  ebysifslas  of  the,  517 ;  etiology 
of,  517  ;  symptoms  of,  517 ;  prognosis  of,  517 ; 
hyperaesthesia  of  the,  523 ;  neuralgia  of  the, 
523 ;  neurosis  of  the,  522 ;  neuroses  of  the, 
treatment  of,  523 ;  paraesthesim  of  the,  523. 

Pharynx,  ulceration  of  the,  513;  follicular, 
514;  syphilitic,  514;  tubercular,  514;  ul- 
cerous pharyngitis,  513;  diagnosis,  514; 
prognosis,  514. 

Phlebitis  acute,  171 ;  definition,  171 ;  diagnosis, 
173;  etiology  and  pathology,  171 ;  prognosis, 
173;  symptomatology,  172;  treatment,  173. 

Phlegmonous  pharyngitis,  515 ;  gastritis,  549. 

Phosphates  in  the  urine,  341. 

Phosphorus  in  abnormal  seminal  dischaiges, 
473;  in  acute  catarrhal  laryngitis,  200;  in 
acute  simple  bronchitis,  241 ;  in  acute  dif- 
fuse nephritis,  392 ;  in  acute  catarrhal  enteri- 
tis, 607 ;  in  acute  hyperfemia  of  the  lungs, 
300;  in  acute  myocarditis,  111 ;  in  amyloid 
degeneration  of  the  liver,  730 ;  in  bronchi- 
tis, 257 ;  in  broncho-pneumonia,  275 ;  in 
cancer  of  the  stomach,  575 ;  in  chronic 
catarrhal  laryngitis,  203 ;  in  chronic  diffuse 
nephritis,  401 ;  in  cirrhosis  of  the  liver,  727 ; 
in  emphysema,  284 ;  in  epistaxis,  194;  in 
fatty  degeneration  of  the  heart,  117;  in 
haematemesis,  586 ;  in  heart  affections,  34 ; 
in  hypostatic  hypereemia  of  the  lungs, 
302 ;  in  intestinal  haemorrhage,  638 ;  in  leu- 
cocythaemia,  815;  in  nephrolithiasis,  449; 
in  pancreatitis,  770;  in  rickets,  916;  in 
scurvy,  907 ;  in  ulcer  of  the  stomach,  566. 

Phosphoric  acid  in   abnormal  seminal    dis- 
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charges,  473;  in  acute  catarrhal  enteritis, 
607 ;  in  aniemia,  804  ;  in  chronic  interstitial 
nephritis,  414;  in  chyluria,  368;  in  dia- 
betes insipidus,  856;  in  diabetes,  851;  in 
lardaceous  disease  of  the  kidney,  419;  in 
nervous  dyspepsia,  597  ;  in  nephrolithiasis, 
449. 

Physical  examination  of  the  circulatory 
organs,  18. 

Phytolacca  in  follicular  tonsillitis,  507;  in 
goitre,  830;  in  pharyngitis,  521  ;  in  rheu- 
matic fever,  872. 

Picric  acid  in  abnormal  seminal  discharges, 
473;  in  hiemoglobinnria,  366;  in  leucocy- 
thsemia,  815  ;  in  pernicious  antemia,  801. 

Pigmentary  degeneration  of  the  heart,  115. 

Pigmentary  deposits  differentiated  from  Addi- 
son's disease,  825. 

Pigmentation  in  Addison's  disease,  824. 

Pilocarpine  in  chronic  diffuse  nephritis,  400 ; 
in  exophthalmic  goitre,  139. 

Piperazerin  in  nephrolithiasis,  449 ;  in  pyelitis, 
426. 

Plastic  bronchitis,  242. 

Pleura,  adventitious  sounds  emanating  from 
the,  231 ;  diseases  of  the,  307. 

Pleurisy,  307;  diagnosis  of,  316;  etiology  of, 
307;  history  of,  307;  morbid  anatomy  of, 
309 ;  prognosis  of,  318 ;  symptoms  of,  312 ; 
treatment  of,  318;  primitive  dry,  322; 
physical  signs,  313;  sero-fibrinous,  323; 
chronic,  322. 

Plumbum  in  appendicitis,  659 ;  in  chronic  in- 
terstitial nephritis,  414;  in  constipation, 
666;  in  diabetes,  852;  in  enteralgia,  633; 
in  gastralgia,  590 ;  in  pericarditis,  47. 

Plumbum  carb.  in  acute  diffuse  nephritis, 
391. 

Plumbum  iodide  in  arterio-sclerosis,  154 ;  in 
diabetes,  852. 

Pneuroatometry,  233. 

Pneumatosis,  598. 

Pneumonia,  broncho,  270;  complication  and 
sequelie,  273 ;  diagnosis,  273;  etiology  270; 
pathology  and  morbid  anatomy,  270 ;  phys- 
ical signs,  272 ;  prognosis  274  ;  symptoms, 
271 ;  treatment,  274. 

Pneumonia,  secondary,  304;  diagnosis,  305; 
etiology,  304 ;  morbid  anatomy,  305 ;  prog- 
nosis, 306 ;  symptoms,  305 ;  treatment,  306. 

Pneumo-pericardium,  51. 

Pneumo  peritoneum,  696;  etiology  696;  symp- 
tomatology, 696 ;  treatment,  696. 

Pneumothorax,  329 ;  diagnosis,  329 ;  prognosis, 
329 ;  treatment,  329. 


Pneumonokoniosis,  290;  etiology,  290;  pa- 
thology and  morbid  anatomy,  290;  symp- 
tomatology, 291 ;  treatment,  291. 

Podophyllum  in  acute  catarrhal  enteritis,606 ; 
in  acute  diarrhoea  of  children,  621 ;  in  cir- 
rhosis of  the  liver,  727;  in  diabetes,  852; 
in  entero-colitis  and  cholera  infantum,  629 ; 
in  jaundice,  745. 

Polydipsia,  853. 

Polysarcia,  920. 

Polyuria,  853. 

Polyphagia,  599. 

Populus  in  cystitis,  459. 

Posterior  rhinoscopy,  181. 

Potassium  arsenite  of,  in  hay  fever,  191. 

Potassium  chloride  in  chronic  diffuse  nephri- 
tis, 401. 

Potassium  chlorate  in  stomatitis,  487. 

Potassium  iodide  in  angina  pectoris,  144 ;  in 
aneurism,  164 ;  in  arterio-sclerosis,  154;  in 
chronic  diffuse  nephritis,  401 ;  in  chronic 
myocarditis,  113;  in  chronic  nasal  catarrh, 
189;  in  chronic  interstitial  nephritis,  413; 
in  chronic  peritonitis,  682 ;  in  chyluria,  368 ; 
in  cirrhosis  of  the  liver,  727 ;  in  exophthal- 
mic goitre,  138 ;  in  glossitis,  496 ;  in  hemo- 
globinuria, 366;  in  hay  fever,  192;  in 
hypertrophy  of  the  tonsils,  509 ;  in  larda- 
ceous disease  of  the  kidneys,  419 ;  in  laryn- 
geal perichondritis,  207;  in  macrogloesia, 
496 ;  in  pericarditis,  47 ;  in  perihepatitis, 
711;  in  peritonitis,  679;  in  plastic  bron- 
chitis, 245;  in  suppurative  interstitial 
nephritis,  430 ;  in  salivation,  301 ;  in  tachy- 
cardia, 127. 

Potassium  iodohydrargyrate  in  hypertrophy 
of  the  tonsils,  509. 

Pregnancy,  ansemias  from,  804. 

Progressive  pernicious  aniemia,  794. 

Protozoa,  954. 

Proteids  in  the  urine,  346. 

Pruritus  in  diabetes  mellitus,  846. 

Ptieudo-Ieukaemia,  815. 

Pseudo-membranous  enteritis,  615. 

p6eudo- membranous  laryngitis,  212. 

Psychic  disorders  in  diabetes,  846. 

Ptyalism,  499. 

Pulmonary  abscess,  291. 

Pulmonary  arteries,  aneurism  of  the,  169. 

Pulmonary  carcinoma,  285;  diagnosis,  286 ; 
etiology,  285 ;  morbid  anatomy,  285 ;  physi- 
cal signs,  286;  symptoms,  286;  termina- 
tion, 286 ;  treatment,  286. 

Pulmonary  gangrene,  286;  diagnosis,  289; 
etiology,  286 ;  pathology  and  morbid  anat- 
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omy,  287 ;  prognoeis,  289 ;  symptomatology, 
288;  treatment,  289. 

Pulmonary  haemorrhage,  292. 

Pulmonary  organs  In  diabetes  mellltus,  844. 

Pulmonary  valves,  affections  of  the,  83. 

Pulmonary  stenosis,  84. 

Pulmonary  insufficiency,  84. 

Pulsatilla  in  acute  gastritis,  548;  in  acute 
nasal  catarrh,  185 ;  in  chronic  nasal  catarrh, 
188 ;  in  acute  phlebitis,  173 ;  in  acute  simple 
bronchitis,  241,  242;  in  bronchitis,  258;  in 
chlorosis,  794;  in  chronic  gastric  catarrh, 
558;  in  cystitis,  458;  in  dilatation  of  the 
veins,  175 ;  in  enuresis,  462 ;  in  gastralgia, 
590;  in  gonorrhoea,  468;  in  hsematemesis, 
586;  in  nephrolithiasis,  449;  in  nervous 
dyspepsia,  597 ;  in  pyelitis,  426 ;  in  rheum- 
atic fever,  871 ;  in  salivation,  501 ;  in  tachy- 
cardia, 128. 

Pulse,  the  arterial,  16 ;  frequency  of  the,  16  ; 
volume  of  the,  17. 

Pulse  in  chlorosis,  792 ;  in  jaundice,  742. 

Pus  cells  in  the  urine,  360,  361. 

Pyelitis,  422 ;  etiology,  422;  morbid  anatomy, 
422 ;  symptoms,  423 ;  diagnosis,  424. 

Pylephlebitis,  adhesive,  757 ;  diagnosis,  757 ; 
morbid  anatomy,  758;  prognosis,  758; 
symptomatology,  758 ;  treatment,  758. 

Pylephlebitis,  suppurative,  753;  anatomical 
peculiarities,  753  ;  diagnosis,  754 ;  etiology, 
753 ;  prognosis,  754 ;  symptoms,  754 ;  treat- 
ment, 754. 

Pylorus,  incontinence  of  the,  600;  position 
of  the,  538. 

Pyonephrosis  differentiated  from  pancreatic 
cyst,  775. 

Pyopneumothorax,  326. 

Pyrosis,  599. 

Pyuria,  360 ;  localization  of  the  lesion  in,  361. 

Quantitative  estimation  of  hydrochloric  acid 
in  stomach  contents,  542. 

Quinine  in  hsemoglobinurla,  366 ;  in  nephro- 
lithiasis, 449. 

Quinine  arsen.  in  abscess  of  the  liver,  720 ;  in 
peritonitis,  679 ;  in  nervous  dyspepsia,  597  ; 
in  hay  fever,  192. 

Quinine,  Binz's  solution  of,  in  hay  fever,  192. 

Quinine  bisulphate  in  asthma,  268 ;  in  acute 
infectious  endocarditis,  65;  in  peritonitis, 
679 ;  in  pyelitis,  426. 

Quinsy,  503. 

Race  as  a  cause  of  diabetes,  735. 
Rachitis,  909. 


R&les,  229;  crepitant,  229;  dry,  229;  mucous, 
230 ;  sibilant,  229 ;  subcrepitant,  230. 

Reaction  of  the  blood,  783. 

Rectal  alimentation,  667 ;  indications  for,  667 ; 
character  of  nutriment  to  be  used,  667; 
precautions  to  be  observed,  667. 

Reflex  irritation  as  a  cause  of  spasm  of  the 
oesophagus,  536. 

Regurgitation  of  food,  600. 

Renal  aneurism,  167. 

Renal  dropsy,  368;  etiology  and  pathology, 
369 ;  symptoms  of,  371. 

Renal  hyperemia,  379. 

Renal  symptoms  in  compensatory  failure  of 
cardiac  valvular  diseases,  89. 

Renal  tuberculosis,  431 ;  diagnosis  of,  433; 
etiology  and  morbid  anatomy,  431 ;  progno- 
sif,  433 ;  symptoms,  432 ;  treatment,  433. 

Rennet  in  stomach  contents,  test  for,  543. 

Rennet  zymogen  in  stomach  contents,  test  for, 
543. 

Retinal  embolism  from  valvular  disease  of  the 
heart,  87. 

Retinitis  albuminurica,  377. 

Retinitis  in  leucocytbsemia,  812. 

Retroperitoneal  glandular  disease  differenti- 
ated from  pancreatic  cyst,  775. 

Respiration,  anatomy  of  the  organs  of,  217; 
diseases  of,  217 ;  physical  examination  of 
the,  222. 

Respiratory  complications  of  rheumatic  fever, 
867. 

Respiration,  general  considerations  relating  to 
the  organs  of,  217 ;  treatment  of  disturbance 
of  resulting  from  valvular  disease  of  the 
heart,  97. 

Retropharyngeal  abscefs,  517;  diagnosis, 
518 ;  etiology,  517  ;  pathology  and  morbid 
anatomy,  518;  prognosis,  519;  remedies  in, 
522 ;  symptomatology,  518  ;  treatment,  522. 

Rest  in  acute  articular  rheumatism,  869 ;  in 
the  treatment  of  catarrh,  556. 

Rhabdonema  intestinale,  952. 

Rheumatic  affections  of  the  larynx,  215. 

Rheumatic  fever,  858. 

Rheumatic  fever  differentiated  from  rheumat- 
oid arthritis,  868;  from  secondary  multiple 
arthritis,  867;  from  septic  arthritis,  868; 
from  scurvy,  868 ;  from  synovitis,  868, 

Rheumatic  gout,  889 ;  pharyngitis,  519. 

Rheumatism,  857. 

Rheumatism,  acute  articular,  858;  dioicml 
course,  861  ;  definition,  857 ;  diagnosis,  867; 
etiology,  858 ;  pathology  and  morbid  anat- 
omy, 860 ;  prognosis,  868 ;  treatment,  869. 
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Bheomatism,  chronic  articalar,  873 ;  diagno- 
sis, 874;  etiology,  873;  morbid  anatomy, 
878 ;  prognosis,  874 ;  symptoms,  874 ;  treat- 
ment, 874. 

Rheumatism,  subacute,  873. 

Rheumatism,  differentiated  from  gout,  886. 

Rheumatism,  an  etiological  factor  of  acute 
endocarditis,  54 ;  of  cesophagitis,  525. 

Rheumatoid  arthritis,  889 ;  differentiated  from 
rheuDMtic  fever,  868 ;  from  gout,  886. 

Rhinoscopy,  anterior,  179,  180;  posterior, 
181. 

Rhizophora  racemosa  in  chyluria,  368. 

Rhus  toz.  in  acute  catarrhid  enteritis,  607  ;  in 
acute  diffuse  nephritis,  390 ;  in  acute  phle- 
bitis, 173 ;  in  acute  suppurative  tonsillitis, 
505 ;  in  angina  ludovici,  502 ;  in  appendici- 
tis, 658;  in  cardiac  hypertrophy,  105;  in 
chronic  articular  rheumatism,  875 ;  in  dila- 
tation of  the  veins,  175 ;  in  enteralgia,  633 ; 
in  follicular  tonsillitis,  507;  in  glossitis, 
495,  496;  in  hiematemesis,  586;  in  hypo- 
static hypereemiaof  the  lungs,  302 ;  in  macro- 
glossia,  496;  in  metastatic  parotitis,  499; 
in  oesophagitis,  528;  in  perihepatitis,  711 ; 
in  peritonitis,  679 ;  in  pharyngitis,  522 ;  in 
pseudo- membranous  enteritis,  617;  in  perine- 
phritis, 421 ;  in  pyelitis,  426 ;  in  rheumatic 
fever,  871. 

Rickets,  909 ;  complications,  914 ;  definition, 
909 ;  diagnosis,  914 ;  etiology,  909 ;  morbid 
anatomy,  910;  prognosis,  915;  symptoms, 
911;  treatment,  915. 

Roberts'  dietary  in  diabetes  mellitus,  849. 

Rumez  in  bronchitis,  257 ;  in  acute  simple 
bronchitis,  241. 

Rapture  of  the  aorta,  168. 

Sabadilla  in  hay  fever,  192. 

Sabina  in  acute  diffuse  nephritis,  392. 

Saccharin  in  pyelitis,  426. 

Salicylic  acid  in  rheumatic  fever,  872. 

Salivary  glands,  affections  of  the,  498. 

Salivation,  499 ;  etiology  of,  499 ;  prognosis 
of,  501 ;  symptomatology  of,  500 ;  treatment 
of,  501. 

Sambucus  in  acute  catarrhal  laryngitis,  200 ; 
in  atelectasis,  278 ;  in  laryngismus  stridu- 
lus, 211. 

Sanguinaria  in  bronchitis,  257;  in  benign 
laryngeal  tumors,  208 ;  in  (edematous  laryn- 
gitis, 205. 

Santonine  in  enuresis,  462. 

Sarcoma  of  the  kidneys,  453 ;  of  the  pancreas, 
779. 


Sarsaparilla  in  nephrolithiasis,  449 ;  in  pye- 
litis, 426. 

Sdlla  in  acute  diffuse  nephritis,  392 ;  in  dia- 
betes insipidus,  856 ;  in  acute  simple  bron- 
chitis, 241;  in  heart  affections,  33;  in 
broncho-pneumonia,  275. 

Scillitin  in  acute  diffuse  nephritis,  392;  in 
pleurisy,  321. 

Scurvy,  900;  definition,  900 ;  diagnosis,  905; 
etiology  900;  history  900;  pathology  and 
morbid  anatomy,  901 ;  prognosis,  906 ; 
symptoms,  903 ;  treatment,  906. 

Scurvy  differentiated  from  rheumatic  fever, 
868. 

Season  as  a  cause  of  rheumatism,  859. 

Secale  in  acute  infectious  endocarditis,  66 ;  in 
arterio-sclerosis,  154 ;  in  entero-colitis  and 
cholera  infantum,  628;  in  epistazb,  194; 
in  hsematemesis,  586. 

Secondary  pneumonia,  304. 

Seegen's  dietary  in  diabetes  mellitus,  859. 

Seminal  discharges,  abnormal,  470;  diagnosis, 
472 ;  etiology,  470 ;  prognosis,  472 ;  symp- 
tomatology, 471 ;  treatment,  472. 

Senecio  in  gonorrhoea,  469. 

Senega  in  acute  simple  bronchitis,  242;  in 
bronchitis,  256. 

Sepia  in  bronchitis,  256;  in  cardiac  hyper- 
trophy, 105 ;  in  chlorosis,  794 ;  in  chronic 
gastric  catarrh,  559 ;  in  constipation,  666 ; 
in  cystitis,  459 ;  in  enuresis,  462 ;  in  gas- 
tralgia,  590  ;  in  gonorrhoea,  469 ;  in  nephro- 
lithiasis, 449;  in  nervous  dyspepsia,  597; 
in  tachycardia,  128. 

Septic  endocarditis,  60- 

Sex  as  a  cause  of  ulcer  of  the  stomach,  560 ; 
of  diabetes,  835 ;  of  arthritis  deformans,  891 ; 
of  chlorosis,  789 ;  of  diabetes  insipidus,  854 ; 
of  gall-stones,  746;  of  goitre,  827;  of  gout, 
877;  of  leucocytheemia,  807 ;  of  progressive 
pernicious  anemia,  795. 

Sex  in  etiology  of  rheumatism,  859. 

Significance  of  the  tongue  in  disease,  489. 

Silioea  in  abscess  of  the  lung,  292 ;  in  angina 
ludovici,  502  ;  in  appendicitis,  659 ;  in  be- 
nign laryngeal  tumors,  208 ;  in  bronchitis, 
258  ;  in  chronic  nasal  catarrh,  189 ;  in  dia- 
betes, 853 ;  in  emphysema,  284 ;  in  gonor- 
rhoea, 469 ;  in  laryngeal  perichondritis,  207; 
in  metastatic  parotitis,  499  ;  in  perihepati- 
tis, 710 ;  in  peritonitis,  679. 

Simple  gastritis,  545. 

Skin  in  diabetes  mellitus,  846. 

Skin  lesions  of  scurvy,  904. 

Social  position  in  etiology  of  gout,  878. 
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Social  condition  of  diabetic  patients,  835. 

Sodium  benzoate  in  pyelitis,  426. 

Sodium  iodide  in  angina  pectoris,  145. 

Sodium  nitrite  in  angina  pectdris,  144. 

Sodium  salicylate  with  caffeine  in  yalvular 
disease  of  the  heart,  05. 

Sparteine  sulph.  in  emphysema,  285 ;  in  fatty 
degeneration  of  the  heart,  118;  in  heart 
afiection8,  30;  in  valvular  disease  of  the 
heart,  95. 

Spasm  of  the  oardia,  601. 

Spasmodic  stricture  of  the  oesophagus,  536. 

Specific  gravity  of  the  blood,  782. 

Sphygmograph,  16;  and  its  uses,  22;  prepara- 
tion of  paper  for  the,  23. 

Spigelia,  in  angina  pectoris,  144 ;  in  cardiac 
hypertrophy,  105;  in  hemoptysis,  298 ;  in 
heart  afieclions,  28,  82 ;  in  pericarditis,  47 ; 
in  simple  acute  endocarditis,  69 ;  in  tachy- 
cardia, 127. 

Spirometry,  232. 

Spleen,  in  Hodgkin's  disease,  819 ;  in  leucocy- 
themia,  811. 

Splenic  aneurism,  167 ;  embolism  from  valvu- 
lar disease  of  the  heart,  88. 

Spongia  in  acute  simple  bronchftb,  241 ;  in 
acute  catarrhal  laryngitis,  200;  in  bron- 
chitis, 257  ;  in  goitre,  830 ;  in  plastic  bron- 
chitis, 245;  in  simple  acute  endocarditis, 
69,  60. 

Stannum  in  acute  simple  bronchitis,  241. 

Stannum  iodide  in  respiratory  conditions  sub- 
sequent to  valvular  disease  of  the  heart, 
97. 

Staphisagria  in  abnormal  seminal  discharges, 
473. 

Starches  in  stomach  contents,  tests  for,  543. 

Stasis  of  blood  from  failure  of  cardiac  com- 
pensation, 86. 

Stethometry,  232. 

Stenosis,  mitral,  71;  clinical  course  of,  72; 
pathology  of,  71 ;  physical  signs  of,  72. 

Stenosis,  aortic,  74 ;  tricuspid,  83;  pulmonary, 
84 ;  of  the  oesophagus,  528. 

Sticta  in  hay  fever,  192;  io  acute  nasal  ca- 
tarrh, 185;  in  acute  simple  bronchitis,  241. 

Stomach,  atony  of  the,  690 ;  affections  of  the, 
538 ;  and  bowel  symptoms  in  cardiac  valvu- 
lar diseises,  89;  conttnts,  examination  of 
the,  540;  contents,  to  remove  the,  541 ; 
general  conditions  relating  to  the  diseases 
of  the,  538 ;  motor  power  of  the,  to  deter- 
mine the,  544 ;  percussion  in  diseases  of  the, 
539;  physical  examination  of  the,  538; 
position  of  the,  538 ;  tube,  to  introduce  the, 
544. 


Stomach,  cancer  of  the,  566 ;  diagnosis,  573  ; 
etiology,  567 ;  history,  567 ;  pathology  and 
morbid    anatomy,    568;    prognosis,    674; 
symptomatology,  669 ;  treatoient,  574  ;  va- 
rieties, 566. 
Stomach,    dilatation,   576;    diagnosis,    582; 
etiology,  577 ;  pathology  and  morbid  anat^ 
omy,  578;  prognosis,  582;  physical  signs, 
530 ;  symptomatology,  578 ;  treatment,  582. 
Stomach,  ulcer  of  the,  560;  definition,  560; 
diagnosis,  564;  etiology,  560;  frequency, 
560 ;  pathology  and  morbid  anatomy,  561 : 
prognosis,  566  ;  symptomatology,  662 ;  treat- 
ment, 565.  - 
Stomach,  ulcer  of  the,  differentiated   from 
chronic  gastric  catarrh,  564;  from  cancer, 
565;  from  gastralgia,  564;  from   neurotic 
vomiting,  565. 
Stomatitis,    aphthous,   477;    diagnosis,  478; 
etiology,  477 ;  pathology  and  morbid  anat- 
omy, 477;  prognosis,  478 ;  symptomatology, 
478. 
Stomatitis  (Bednar^s  aphthae),  etiology,  485; 

prognosis,  485  ;  symptomatology,  486. 
Stomatitis,  gangrenous,  etiology,  481 ;  pathol- 
ogy and  morbid  anatomy,  482;    prognosis, 
483 ;  symptomatology,  482. 
Stomatitis,  membranous,  diagnosis,  481 ;  eti 
ology,  480 ;  pathology  and  morbid  anatomy, 
480 ;  prognosis,  481 ;  symptomatology,  481 
Stomatitis,  mycotic,  483 ;  diagnosis,  485 ;  eti 
ology,  483 ;  pathology  and  morbid  anatomy, 
483 ;  prognosis,  485 ;  symptomatology,  484. 
StomatUis,  simple,  476 ;  etiology,  475 ;  pathol 
ogy  and  morbid  anatomy,  476;  prognosis, 
476 ;  symptomatology,  476. 
Stomatitis,  ulcerative,  479;  diagnosis,   480 
etiology,  479 ;  pathology  and  morbid  anat 
omy,  479 ;  prognosis,  480 ;  symptomatol<^y, 
479. 
Stramonium  in  acute  diffuse  nephritis,  392. 
Strangulation,  internal,  641. 
Strontium  iodide  in  angina  pectoris,  145 ;   in 

•arterio-sclerosis,  154. 
Strophanthus  in  acute  simple  endocarditis,  60 ; 
in  diabetes  insipidus,  856 ;  in  haematemesia, 
587 ;  in  heart  affections,  28,  30 ;  in  hydro- 
pericardium,  50;  in  valvular  affections,  94. 
Struma,  827. 

Strychnia  in  abnormal  seminal  dischaiiges, 
473 ;  in  capillary  bronchitis,  249 ;  in  chronic 
gastric  catarrh,  558 ;  in  chronic  myocarditis, 
113;  in  constipation,  665;  in  enteralgia, 
632 ;  in  emphysema,  285 ;  in  fatty  degenera- 
tion of  the  heart,  118 ;  in  gastralgia,  589 ;  in 
heart  affections,  28,  94 ;   in  leuoocythsemia, 


Digitized  by 


Google 


INDEX. 


979 


815;  in  neryous  dyspepsia,  596 ;  in  peri- 
staltic unrest,  599 ;  in  valvular  disease  of  the 
heart,  97. 

Subacute  rheumatism,  873. 

Succussion,  232 ;  hippocratic,  539  ;  in  diseases 
of  the  stomach,  539 ;  total,  539. 

Sugar  in  the  urine,  351 ;  bismuth  test  for,  353 ; 
Einhom*s  saccharimeter  (or  quantitative  es- 
timation of,  354;  Fehling's  test  for,  332; 
fermentation  test  for,  354 ;  Haines'  test  for, 
353 ;  picric  acid  and  potash  test  for,  355 ; 
Troromer's  test  for,  352. 

Sulphates  in  the  nrine,  343. 

Sulphur  in  abnormal  seminal  discharges,  473 ; 
in  acute  catarrhal  enteritis,  607  ;  in  acute 
nasal  catarrh,  185;  in  acute  phlebitis,  173  ; 
in  acute  simple  bronchitis,  241,242;  in 
acute  simple  endocarditis,  60  ;  in  acute  sup- 
purative tonsillitis,  506;  in  appendicitis, 
659;  in  asthma,  269 ;  in  bronchitis,  258; 
in  broncho-pneumonia,  275;  in  cardiac 
hypertrophy,  105;  in  chronic  diarrhoea, 
612;  in  chronic  nasal  catarrh,  188;  in 
chronic  peritonitis,  682;  in  constipation, 
665 ;  in  cystitis,  458 ;  in  emphysema,  284 ; 
in  entero-colitis  and  cholera  infantum,  629 ; 
in  enuresis,  461;  in  exophthalmic  goitre; 
138  ;  in  glossitis,  496 ;  in  gonorrhoea,  469 ; 
in  nervous  dyspepsia,  597;  in  nephrolith- 
iasis, 449 ;  in  pericarditis,  47  ;  in  perihep- 
atitis, 710;  in  peritonitis,  678;  in  pyelitis, 
426 ;  in  rheumatic  fever,  872 ;  in  salivation, 
501 ;  in  stomatitis,  488 ;  in  suppurative  in- 
terstitial nephritis,  430. 

Sulphur  iodide  in  hypertrophy  of  the  tonsils? 
509. 

Sulphuric  acid  in  hemoptysis,  298;  in  intesti- 
nal hsemorrhage,  638 ;  in  stomatitis,  488. 

Suppurative  interstitial  nephritis,  426. 

Suppurative  pylephlebitis,  753. 

Suprarenal  capsules  in  Addison's  dbease,  825. 

Suprarenal  extract  in  Addison*s  disease,  826. 

Svapnia  in  cancer  of  the  stomach,  574. 

Symptomatic  anaemias,  802. 

Synovitis,   acute,    differentiated    from   rheu- 

I  matic  fever,  868. 

Syphilis  and  diabetes,  836. 

Syphilitic  ulceration   of   the    pharynx,  514. 

Tachycardia,  123,  diagnosis,  123;  etiology, 
123;  prognosis,  126 ;  symptomatology,  125; 
synonyms,  123 ;  treatment,  126. 

Taenia  cucumerina,  932 ;  echinococcus,  935; 
lavo-punctata,  932. 

Taenia  nana,  932 ;  saginata,  928. 

Tenia  solium,  929. 


Tape- worms,  etiology,  932;  diagnosis,  933; 
morbid  anatomy,  933;  prophylaxis,  934; 
symptoms,  933;  treatment,  934. 

Tartar  emetic  in  acute  gastritis,  548 ;  in  active 
hyperaemia  of  the  lungs,  300;  in  bronchitis, 
256 ;  in  hypostatic  hyperaemia  of  the  lungs, 
302 ;  in  oedematous  laryngitis,  206. 

Temperament  in  etiology  of  diabetes,  835. 

Temperature  in  myxoeiema,  832. 

Temperature  in  rheumatic  fever,  862 ;  in  ul- 
cer of  the  stomach,  563. 

Test  meal,  541. 

Terpin  hydrate  in  hay  fever,  192. 

Terebinth,  in  haematemesis,  586;  in  acute 
diffuse  nephritis,  891 ;  in  intestinal  haemor- 
rhage, 638 ;  in  chyluria,  368 ;  in  hemoglo- 
binuria, 366 ;  in  haematuria,  864 ;  in  cystitis, 
458. 

Thirst  in  diabetes  insipidus,  855. 

Thorax  in  rickets,  911. 

Thuja  in  appendicitis,  659 ;  in  benign  laryn- 
geal tumors,  208 ;  in  gonorrhoea,  469. 

Tongue  in  appendicitis,  654 ;  signiBcance  of 
the,  in  disease,  489 ;  its  size,  489 ;  shape, 
489 ;  degree  of  moisture,  490 ;  appearance 
of  surface,  490 ;  its  color,  490 ;  its  move- 
ments, 490 ;  the  coating  of  the  tongue,  491. 

Tonsils,  affections  of  the,  503;  hypertrophy  of 
the,  507 ;  etiology,  507 ;  pathology  and  mor- 
bid anatomy,  507;  symptomatology,  508; 
diagnosis,  508;  prognosb,  509;  treatment, 
509. 

Tonsillitis,  acute  suppurative,  503;  etiology, 
503 ;  pathology  and  morbid  anatomy,  504 ; 
symptomatology,  504 ;  diagnosis,  505 ;  prog- 
nosis, 505;  treatment,  505. 

Tonsillitis,  acute  catarrhal,  503 ;  etiology,  503 ; 
symptomatology,  508 ;  prognosis,  503 ;  treat- 
ment, 503. 

Tonsillitis  follicular,  506;  etiology,  506; 
symptoms,  506;  diagnosis,  506;  prognosis, 
507 ;  treatment,  507. 

Thoma-Zeiss  hematocytometer,  783. 

Tricocephalus  dispsr,  952. 

Trichinosis,  946;  definition,  946;  history, 
946 ;  diagnosis,  949 ;  prognosis,  949 ;  symp- 
tomatology, 948 ;  treatment,  949. 

Thoracentesis,  319. 

Thoracic  aorta,  aneurism  of  the,  157. 

Thyroid  extract  in  myxoedema,  833 ;  thyroid- 
ectomy, 830  ;  thyroidectomy  in  goitre,  830. 

Tracings,  nphygmographic,  23,  24. 

Transfusion  of  blood  in  anaemia,  804. 

Traumatism  as  a  cause  of  paralysis  of  the 
oesophagus,  535;  of  acute  oesophagitis, 
525. 
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Traumatism  as  a  cause  of  diabetes  insipidus, 
854. 

Tricuspid  insufficiency,  80;  physical  exami- 
nation, 81 ;  symptoms  of,  82. 

Tricuspid  stenosis,  83. 

Tubercle  bacilli  in  the  urine,  360. 

Tuberculosis  of  the  kidney,  431. 

Tubercular  ulceration  of  ihe  pharynx,  514. 

Tuberculosis  in  its  relation  to  Addison's  dis- 
ease, 822. 

Tumor  in  cancer  of  the  liver,  736. 

Tumors  of  the  larynx,  207  ;  of  the  peritoneum, 
689. 

Tyrosin  and  leucin  in  the  urine,  345,  346. 

Typhoid  fever  differentiated  from  gastric  ca- 
tarrh, 547. 

Uranium  nitrate  in  pancreatitis,  770 ;  in  ulcer 
of  the  stomach,  566. 

Ulcer  of  the  stomach  differentiated  from 
chronic  gastric  catarrh,  554. 

Ulcerative  endocarditis,  60. 

Ulcerative  stomatitis,  479. 

Ulcerations  of  the  pharynx,  513. 

Ursemic  coma,  374 ;  convulsions,  374. 

Uraemia,  372;  diagnosis  375;  etiology,  372; 
prognosis,  377 ;  symptoms,  374. 

Uranium  nitrate  in  diabetes,  851. 

Urates,  mixed,  339. 

Urea,  the  quantitative  estimation  of,  336. 

Uric  acid,  quantitative  estimation  of,  338. 

Urinary  changes  in  Addison*s  disease,  825 ;  in 
cancer  of  the  liver,  737 ;  in  diabetes  insipi- 
dus, 855  ;  in  diabetes  mellitus,  841 ;  in  myx- 
cedema,  832;  in  pernicious  anaemia,  800; 
in  ulcer  of  the  stomach,  564 ;  in  pancreatic 
disease,  762. 

Urinary  epithelium,  359. 

Urinary  system,  diseases  of  the,  331. 

Urine,  ammonia  magnesium  phosphate  in  the, 
342 ;  albumin  in  the,  346  ;  bile  in  the,  355  ; 
blood-cells  in  the,  360 ;  color  of  the,  335 ; 
carbonates  in  the,  343 ;  casts  in  the,  356  ; 
chlorides  in  the,  340  ;  creatin  and  creatinin 
in  the,  344 ;  cystin  in  the,  345 ;  the  estima- 
tion of  urea  in  the,  336 ;  the  examination  of 
the,  333 ;  hippuric  acid  in  the,  344 ;  indi- 
can  in  the,  356;  leucin  and  tyrosin  in  the, 
345,  346;  micro-organisms  in  the,  359; 
mixed  urate?  in  the,  339  \  oxalic  acid  in 
the,  344 ;  phosphates  in  the,  341 ;  prepara- 
tion of  specimen  for  examination,  333; 
proteids  in  the,  346;  peptones  and  hemi- 
albumose  in  the,  350 ;  pus-cells  in  the,  360, 
361 ;  quantitative  estimation  of  uric  acid  in, 


338  ;  the  quantity  of  in  twenty-four  hours, 
334  ;  reaction  of  the,  334 ;  specific  gravity 
of,  335 ;  sugar  in  the,  351 ;  sulphates  in 
the,  343;  test  for  total  phosphoric  add 
elimination  in  the,  342 ;  tnbercle  bacilli  in 
the,  360  ;  xanthin  in  the,  345 ;  yeast  fun- 
gus in  the,  360. 
Uva  ursi  in  chyluria,  368 ;  in  cystis,  459 ;  in 
pyelitis,  426. 

Valvular  and  cardiac  aneurbm,  119. 

Valvular  diseases  of  the  heart,  67 ;  combined 
lesions,  84 ;  a  general  consideration  of  the 
symptoms  and  sequelee,  85 ;  failure  of  com- 
pensation in,  85 ;  embolism  resulting  from, 
87 ;  lung  symptoms  resulting  from,  88 ;  stom- 
ach and  bowel  symptoms  resulting  from, 
89;  kidney  symptoms  resulting  from,  89; 
symptoms  of  the  nervous  system  resulting 
from,  89;  symptoms  occurring  in,  89;  diag- 
nosis of,  90;  absence  of  murmurs  in,  90; 
prognosb  in,  91 ;  treatment  of,  92 ;  treat- 
ment of  special  conditions  and  symptoms 
associated  with,  96;  its  influence  upon 
other  affections,  90 ;  the  treatment  of  ane- 
mia resulting  from,  96 ;  the  treatment  of 
gastro-inteetinal  symptoms  associated  with, 
97;  the  treatment  of  symptoms  referable 
to  the  kidneys  resulting  from,  98 ;  treat- 
ment of  disturbances  of  respiration  in,  97 ; 
treatment  of  local  symptoms  associated 
with,  97. 

Valerianate  of  ammonia  in  enuresis,  461 ;  in 
heart  affections,  31 ;  in  tachycardia,  127, 
128 ;  in  valvular  disease  of  the  heart,  93. 

Valeriante  of  zinc  in  tachycardia,  127. 

Vaso- motor  remedies,  29. 

Veins,  dilatation  of  the,  174 ;  etiology,  174 ; 
morbid  anatomy,  174;  synonyms,  174; 
symptomatology,  175 ;   treatment,  175. 

Veins,  diseases  of  the,  171. 

Veratrum  alb.  in  acute  catarrhal  enteritis,  606 ; 
diffuse  nephritis,  392 ;  in  appendicitis,  659 ; 
in  cholera  morbus,  614;  in  enteralgia,  633; 
in  entero-colitis  and  cholera  infantum,  628 ; 
in  gastralgia,  590  ;  in  heart  affections,  32 ; 
in  peritonitis,  679. 

Veratrum  viride  in  acute  simple  endocar- 
ditis, 59  ;  in  acute  diffuse  nephritis,  390;  in 
active  hyperemia  of  the  lungs,  300 ;  in  car- 
diac hypertrophy,  105 ;  in  epistaxis,  194 ; 
in  heart  affections,  29,  33 ;  in  tachycardia, 
127 ;  in  valvular  diseases  of  the  heart,  93. 

Vertigo  in  chronic  gastric  catarrh,  554. 

Villous  growth  of  the  kidneys,  453. 
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Vocal  sounds,  studj  of,  228.  XAOthin  in  the  urine,  346. 

Volvulus,  642.  Xerostomia,  502. 
Vomited  matters  in  chronic  gastric  catarrh, 

553. 

Vomiting  in  acute  gastritis,  relief  of.  547  ;  bellow  atrophy  of  the  liver,  acute,  711. 

nervous,  598 ;  a  symptom  of  gastric  cancer, 

571 ;  in  ulcer  of  the  stomach,  563^  Zincum  metall.  in  entero-colitis  and  cholera 

infantum,  628 ;  in  gastralgia,  590. 

Water  as  a  cause  of  goitre,  827  ;  in  chronic  Zincum  iodid.  in  hay  fever,  191. 

gastric  catarrh,  556,  557.  Zincum  cyanidum  in  entero-colitis  and  cholera 

Weights  on  head  as  a  cause  of  goitre,  827.  infantum,  628. 
Whispered  voice,  234. 


ERRATA,  VOLUME  I. 

Page  62,  line  19  from  top,  "  nitrate  "  should  be  ''  nitrite,''  and  5  should  be  0.5. 

Page  461,  line  18  from  bottom,  *' thermometer''  should  be  ** dynamometer." 

Page  539,  lines  10  and  11  from  bottom  of  page,  "circular**  and  "radjating"  should  be 
transpo^. 

Jn  making  up  the  Index  to  the  volume,  the  titlen  relating  t(»  "dysentery ''  were  lobt,  hence 
they  do  not  appear. 

VOLUME  II. 
Page  932,  "Teenia  lavo-punctana  "  should  be  "  Tenia  flavo-puncUU." 
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